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Tensiasesilanldlunisinese / nageu

right solutions.

right partner.

Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Stack Total Suspended Particulate Console Control Unit BKK_FS0496 3-Jul-22 3-Jan-23 6
Stack Total Suspended Particulate Digital Balance BKK_EN0309 16-Dec-21 16-Dec-22 12

Stack (CEMs)  [Oxides of Nitrogen Analyzer , System calibration, S - - - -

Stack (CEMs)  |Sulfur Dioxide Analyzer , System calibration, S} - - - -

Stack (CEMs)  [Flow Rate Analyzer , System calibration, S - - - -
Ambient Total Suspended Particulate High Volume BKK_FS1059 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS1057 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0364 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0359 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK FS0373 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Ambient Particulate Matter (PM-10) High Volume BKK FS0375 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS1063 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK FS0386 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0382 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK FS1061 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Ambient Nitrogen Dioxide NO, Analyzer BKK FS1088 1-Jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0800 1-Jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK FS0782 1-Jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0741 1-Jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK FS1070 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS1087 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK FS1091 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS0781 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK FS0740 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS1069 1-Jul-22 1-Jan-23 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0435 26-Jan-22 27-Jul-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0887 30-May-22 28-Nov-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0436 6-Jan-22 7-Jul-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0975 26-Jan-22 27-Jul-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0888 30-May-22 28-Nov-23 18
Ambient Temperature Temperatue Sensor RYG_FS0435 26-Jan-22 27-Jul-23 18
Ambient Temperature Temperatue Sensor BKK FS0887 30-May-22 28-Nov-23 18
Ambient Temperature Temperatue Sensor RYG_FS0436 6-Jan-22 7-Jul-23 18
Ambient Temperature Temperatue Sensor BKK FS0975 26-Jan-22 27-Jul-23 18
Ambient Temperature Temperatue Sensor BKK_FS0888 30-May-22 28-Nov-23 18

Noise Leqg 24 hrs Sound Calibrator BKK_FS0632 14-Jan-22 14-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0877 25-Oct-22 25-Oct-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0930 12-Jan-22 12-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0110 14-Dec-21 14-Dec-22 12
Noise Leqg 24 hrs Sound Calibrator BKK_FS0632 14-Jan-22 14-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0032 15-Aug-22 15-Aug-23 12
Noise Leqg 24 hrs Sound Level Meter BKK_FS0098 15-Aug-22 15-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0101 20-Jun-22 20-Jun-23 12
Noise Leqg 24 hrs Sound Calibrator BKK_FS0632 14-Jan-22 14-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0107 2-Nov-22 2-Nov-23 12
Noise Leg 5 min Sound Calibrator BKK_FS0632 14-Jan-22 14-Jan-23 12
Noise Leq 5 min Sound Level Meter BKK_FS0877 25-Oct-22 25-Oct-23 12
Noise Leg 5 min Sound Level Meter BKK_FS0930 12-Jan-22 12-Jan-23 12
Noise Leq 5 min Sound Level Meter BKK_FS0110 14-Dec-21 14-Dec-22 12
Noise Leg 5 min Sound Calibrator BKK_FS0632 14-Jan-22 14-Jan-23 12
Noise Leg 5 min Sound Level Meter BKK_FS0032 15-Aug-22 15-Aug-23 12
Noise Leg 5 min Sound Level Meter BKK_FS0098 15-Aug-22 15-Aug-23 12
Noise Leq 5 min Sound Level Meter BKK_FS0101 20-Jun-22 20-Jun-23 12
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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Heat Heat Stress Heat Stress Monitor BKK_FS0680 15-Feb-22 15-Feb-23 12

Heat Heat Stress Heat Stress Monitor BKK_FS0673 1-Oct-21 1-Oct-22 12

Heat Heat Stress Heat Stress Monitor BKK_FS0661 13-Dec-21 13-Dec-22 12

Heat Heat Stress Heat Stress Monitor BKK_FS0682 1-Oct-21 1-Oct-22 12

Heat Heat Stress Heat Stress Monitor BKK_FS0682 21-Nov-22 21-Nov-23 12

Heat Heat Stress Heat Stress Monitor BKK_FS0672 17-Mar-22 17-Mar-23 12

Heat Heat Stress Heat Stress Monitor BKK_FS0678 15-Feb-22 15-Feb-23 12

Heat Heat Stress Heat Stress Monitor BKK_FS0679 28-Sep-22 28-Sep-23 12
IWuminance  |llluminance Lux Meter BKK_FS0606 15-Feb-22 15-Feb-23 12
Water Lab  [Temperature Digital Thermometer Wite Sens{  BKK_LG0031 23-Dec-21 23-Dec-22 12
Water Lab pH at 25 °c pH meter BKK_EN0072 12-Sep-22 12-Mar-24 18
Water Lab QOil & Grease Electronic Top-Loading Balance| ~ BKK_EN0002 25-Feb-22 25-Feb-23 12
Water Lab Oil & Grease Water Bath BKK_EN0148 31-Jan-22 1-Aug-23 18
Water Lab Total Suspended Solids Electronic Top-Loading Balance| BKK EN0002 25-Feb-22 25-Feb-23 12
Water Lab Total Suspended Solids Oven BKK_EN0273 22-Jul-21 20-Jan-23 18
Water Lab  [Total Dissolved Solids 180°C Electronic Top-Loading Balance| ~ BKK_EN0002 25-Feb-22 25-Feb-23 12
Water Lab Total Dissolved Solids 180°C Oven BKK_EN0273 22-Jul-21 20-Jan-23 18
Water Lab BOD DO Meter BKK_EN0017 24-May-22 24-Nov-23 18
Water Lab BOD Incubator BKK_EN0005 4-Oct-21 4-Apr-23 18
Water Lab Residual Free Chlorine Chlorine Meter BKK_LG0043 25-May-22 25-May-23 12
Water Lab Dissolved Oxygen Burette BKK_EN0171 30-Aug-22 1-Mar-24 18
Water Lab Dissolved Oxygen Chamber (Cold Room) BKK _EN0167 30-Jun-22 30-Dec-23 18
Water Lab Calcium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Water Lab Calcium Hot Block BKK EL0054 T-Apr-22 7-Oct-23 18
Water Lab Calcium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Magnesium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Water Lab Magnesium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Magnesium Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Sodium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Water Lab Sodium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Sodium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab SAR ICP-MS BKK EL0043 30-Sep-21 29-Mar-23 18
Water Lab SAR Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab SAR Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Total Trihalomethane Gas Chromatography (MSD) BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab Conductivity Conductivity meter BKK_EN0065 19-Nov-21 20-May-23 18
Water Lab Arsenic ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Arsenic Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Arsenic Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Barium ICP-MS BKK EL0043 30-Sep-21 29-Mar-23 18
Water Lab Barium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab  |Barium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Cadmium ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Cadmium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Cadmium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Hexavalent Chromium Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Water Lab Trivalent Chromium ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Trivalent Chromium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Trivalent Chromium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Lead ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Lead Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Lead Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Manganese ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Manganese Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab Manganese Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Mercury CVAFS BKK_EL0011 7-Jun-22 6-Jun-23 12
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Water Lab Nickel ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Nickel Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Nickel Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Selenium ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Selenium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Selenium Chamber (Cold Room) BKK_ENO0167 30-Jun-22 30-Dec-23 18
Water Lab Iron ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Iron Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Iron Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Zinc ICP-MS BKK EL0043 30-Sep-21 29-Mar-23 18
Water Lab Zinc Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab  |Zinc Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Organochlorine Pesticide GC MSMS BKK_EN0284 23-Nov-21 22-May-23 18
Water Lab  |Color Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab CoD Hot Block BKK_EN0222 21-Mar-22 21-Mar-23 12
Water Lab CcoD Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Water Lab Cyanide Discrete analyzer BKK_EN0037 30-Jun-22 30-Jun-23 12
Water Lab  |Cyanide Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Formaldehyde Spectrophotometer BKK_EN0018 16-Sep-22 16-Sep-23 12
Water Lab Formaldehyde Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Phenol Discrete analyzer BKK_EN0037 30-Jun-22 30-Jun-23 12
Water Lab  |Phenol Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Fluoride lon Chromatography BKK_EN0069 12-Jan-22 12-Jan-23 12
Water Lab Anionic Surfactant Spectrophotometer BKK _EN0018 16-Sep-22 16-Sep-23 12
Water Lab Anionic Surfactant Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Copper ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab Copper Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab Copper Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Water Lab Sulfide Burette BKK_EN0171 30-Aug-22 1-Mar-24 18
Water Lab  |Sulfide Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Total Kjeldahl Nitrogen Digestion Unit BKK_EN0141 4-Aug-21 2-Feb-23 18
Water Lab Total Kjeldahl Nitrogen Discrete analyzer BKK_EN0037 30-Jun-22 30-Jun-23 12
Water Lab Conductivity (On site) Conductivity meter BKK_LG0035 10-Feb-22 10-Feb-23 12
Sludge Salinity Conductivity meter BKK_EN0065 19-Nov-21 20-May-23 18
Sludge pH agueous phase 50% (w/v) pH meter BKK_EN0072 12-Sep-22 12-Mar-24 18
Sludge Conductivity aqueous phase 20% (w/v) |Conductivity meter BKK_EN0065 19-Nov-21 20-May-23 18
Sludge Residual Chlorine Chlorine Meter BKK_LG0042 28-Jan-22 28-Jan-23 12
Sludge Total Trihalomethane Gas Chromatography (MSD) BKK EN0059 21-Jun-22 21-Dec-23 18
Sludge Calcium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Calcium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Calcium Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Sludge Sodium ICP-OES BKK EL0037 13-Sep-21 12-Mar-23 18
Sludge Sodium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Sludge Sodium Chamber (Cold Room) BKK EN0167 30-Jun-22 30-Dec-23 18
Sludge Manganese ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Manganese Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Sludge Manganese Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
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CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 3 Jul 22 Barometric Pressure (mm.Hg) : 753
Next Cal. Date : 3Jan 23 Relative Humidity (%) : 55.0
Temperature . 340
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-030722-BKK_FS0496 Reference Dry Gas Meter ID.: BKK_FS0629
Dry Gas Meter No. : BKK_FS0496 Serial No. : 1607009
Serial No. : 1412087 Correction Factor (Yr) : 1.0060
Model No. : XC-572-V Next Calibration Date : 7 Oct 22
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orifice
Correction Calibration
(mm.H,0)|  Minutes Vr (Liters) Tr vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AH@
15 11.38 150.00 0.00 150.00 40.0 328008.0 | 327861.0 147.00 40.0 40.0 40.0 1.0250 41.3065
25 9.04 150.00 0.00 150.00 40.0 327344.4 | 327202.0 142.40 40.0 40.0 40.0 1.0571 43.4429
50 6.23 150.00 0.00 150.00 40.0 327528.2 | 327380.0 148.20 40.0 40.0 40.0 1.0133 41.2656
80 5.03 150.00 0.00 150.00 40.0 327685.0 | 327536.0 149.00 40.0 40.0 40.0 1.0049 43.0396
120 4.08 150.00 0.00 150.00 40.0 327849.0 | 327701.0 148.00 40.0 40.0 40.0 1.0078 42.4760
Avg. 1.0216 42.3061
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

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

\/Mﬂ P e
Calibrated by: Approved by: ﬁ:{ e F=E

( Mr. Vanich Phanpipit ) ( Mr.Samart Roo-ngan)
Field Scientist(3)

Specialist (1)



Stopwatch Calibration Test Report

Calibration Date : 3 Jul 22 Next Cal. Date : 3 Jan 23
Barometric Pressure (mmHg) : 756 Temperature (OC) : 31.0
Relative Humidity (%) : 62.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0496
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1462087
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:10 5:00 10 0.00017
2 5:00:11 5:00 11 0.00018
3 5:00:12 5:00 12 0.00020
4 5:00:11 5:00 11 0.00018
5 5:00:10 5:00 10 0.00017
6 5:00:10 5:00 10 0.00017
7 5:00:08 5:00 8 0.00013
8 5:00:10 5:00 10 0.00017
9 5:00:12 5:00 12 0.00020
10 5:00:11 5:00 11 0.00018
Average 0.00018
SD 0.00002
s .
Calibrate by : Approved by : 53( T .

Mr. Prasert Surakhan

Field Scientist (3)

Mr. Samart Roo-ngan

Specialist (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date :

3 Jul 22

Calibration sheet No. : C-030722-BKK_FS0497

Ambient Temperature (°C) :

Relative Humidity (%) :

31

62

Digital Temperature ID BKK_FS0497 Reference Temperature ID : BKK_FS0609
Serial No. : 1412087 Serial No. : 7688004
Model : XC-572-V Model : FLUKE 714
Next Calibrate : 26 Jul 23
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 0 0
25 25 0
50 50 0
100 100 0
150 150 0
200 199 -1
250 249 -1
300 299 -1
500 499 -1
1000 999 -1
1200 1199 -1
Probe 100 100 0
125 125 0
150 150 0
Oven 100 100 0
125 125 0
150 151 1
Filter 100 100 0
125 125 0
150 150 0
Exit 0 1 1
10 11 1
20 21 1
Meter 0 1 1
25 26 1
50 51 1
AUX 0 0 0
25 25 0
50 50 0
/g‘i"""fjr -

Calibrated by

( Mr. Prasert Surakan )

Field Scientist (3)

Approved by :

( Mr.Samart Roo-ngan)

Specialist (1)

FORM NO.: F 06-027 REVISION NO.: -

ISSUE DATE: 2/5/02




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0500 Calibration Date : 3 Jul 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030722-BKK_FS0500 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
S = DAl
AP ()
| = _
C —C, must BE <0.01
) p(B)} =0
E [Cp (s) — Cp(A4 or B)]
Average deviation(A or B) = - must BE < 0.01
3
/P X 5 g

Calibrated by

( Mr. Prasert Surakhan )

Field Scientist (3)

Approved by

( Mr.Samart Roo-ngan)

Field Specialist (1)

FORM NO.: F 06-005  REVISION NO.: - ISSUE DATE: 9/10/02




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0501 Calibration Date : 3 Jul 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030722-BKK_FS0501 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
S = DAl
AP ()
| = _
C —C, must BE <0.01
1P p(B)} =0
E [Cp (s) — Cp(A4 or B)]
Average deviation(A or B) = - must BE < 0.01
3
0,5 o
yase . o =8
Calibrated by : Approved by : —
( Mr. Prasert Surakhan ) ( Mr.Samart Roo-ngan)

Field Scientist (3) Field Specialist (1)

FORM NO.: F 06-005  REVISION NO.: - ISSUE DATE: 9/10/02




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 3 Jul 22 Nozzle Set ID. : BKK_FS0502
Callibration Sheet No. : C-030722-228-2-32-07 Vernier Caliper ID. : BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD Davg

1 0.315 0.315 0.315 0.000 0.315

2 0.475 0.475 0.475 0.000 0.475

3 0.635 0.635 0.635 0.000 0.635

4 0.790 0.790 0.790 0.000 0.790

5 0.950 0.950 0.950 0.000 0.950

6 1.110 1.110 1.110 0.000 1.110

7 1.270 1.270 1.270 0.000 1.270
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to

each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3
MEASUREMENT PLANE
/g"’""fjf | i
Calibrated by : Approved by : ===
( Mr. Prasert Surakhan ) Mr.Samart Roo-ngan

Field Scientist (3) Field Specialist (1)

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



PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/21161

Certificate No.: PTC/O7/21161
Equipment: Digital Balance
Manufacturer: Sartorius
Model: SECURA224-15

Type of Balance:

Customer:

Single interval

Page:
Condition:
Serial No:

1D No:

ALS Laboratory Group ( Thailand ) Co.,Ltd.

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

Environment Condition:

Humidity

Air density

Calibration Place:

Temperature

238 °C

58.1 %RH
1.18

ALS Laboratory Group ( Thailand ) Co.,Ltd.

1 of 2
NSC-TISI-TIS17025
Normal CALIBRATION 0324
38304165
BKK_EN0309
L 04°C :
i
+ 07 %RH | REVIEW BY Savayar®.
3 "
kg/m tl/
APPROVED BY ’—b'—‘AJ“—
NEXT CAL. DATE 'lb|’\’),’Q'L =

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

The Method used:
Traceability:

In house method, PTC-WI-07, base on Euramet cg. 18

. NSC-ONSC Accreditation No.: Calibration 0189

Date Received:
Calibration Date:
Issued Date:

Calibration By:

E»T‘émgqf e

December 16, 2021
December 16, 2021
December 20, 2021

Mr. Keattisak Kerdto

( Mr.Kriangsak Kalasri )

Reviewed by

Approved By :

This certificate is traceable to the Sl Units through Thai Calibration Service Co.,ltd.

G

" % R

AN
[ ."v\:_\r X J

PENTA CALIBRATION CO 1 TP

e -

( Mr. Keattisak Kerdto )
Laboratory Manager

This certificate is issued the units of measurement according to the International Systemn of Units (S1). it provides traceability of

measuremeant to international or national standard or other recognised national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to

Expression of Uncertainty in Measurement (GUM). The effect that the results relate only to the items calibrated.

This calibration certificale shall not be reproduced except in full only, without written approval frem penta calibration co ., Itd

PTC-FMC-07-02: 2 Feb 2020



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Certificate of Calibration ,PTC/07/21161
Certificate No.. PTC/07/21161 Page: 20f 2

Measurement Results:
Without Adjustment :

Function Calibration: Internal Calibration
Eccentric Error; Weight to be 1/3 ,1/2 or of Maximum capacity
Eccentricity test 100 (@)

Position (g)
3 1 4 m 1 2 3 4 5
5 5 W 0.0000 | 0.0000 | 0.0000 | -0.0001 | -0.0001
Maximum deviation: 0.0001

Repeatability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation
200 0.00004
Error of indication : from nominal value., Readability 0.0001 (q)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(9) (g) (g (9 (g)
0 0.00000 0.0000 0.0000 0.00013 2.37
0.01 0.01000 o t}.01[_10_ - 0.0000 0.00028 - ;2._0.0
0.1 0.10000 0.1000 0.0000 0.00015 2.12
1 ‘1.00000—_—_ 1.0000 D,ODD_D 0.00014 2.1E1 i
2 2.00000 | _ 2_0000 - 0.0000 0.00014 2.26 .
5 5.00001 5.0000 0.0000 0.00014 2.20
- 10 10.00()_0t)_ 10.0000 0.0000 | 0.00014 2.20 N
2f-}. . 20.00003 20.0000 0.0000 0.00014 Hi 2.18
50 o 50.00004 50.0000 0.0000 | 0.00015 21
o 100 100.00004 B 1.0010000 O_OUDO N 0.00018 2.05
200 - 200.00011 200.0000 0.0001 0.00655 | 2.00

Note: Weight of adjust (9)

The End of Certificate

PTC-FMC-07-02: 2 Feb 2020



Lot No. 22119258-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co., Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.01 0.04
Low-Level Gas 8.02 8.03 8.01 0.08
Span Gas 16.02 16.01 16.05 0.16
NOx ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (ppm) 100
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 54.64 54.59 54.61 0.02
Span Gas 81.85 81.85 81.81 0.04
SO2 ANALYZER
Model TELEDYNE API T100H Serial No. 324
Span (ppm) 100
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 54.34 54.33 54.30 0.03
Span Gas 79.92 79.92 79.90 0.02

Calibrated by

|

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 22119258-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co., Ltd. Location : HRSG 11
Date 18 Nov 22 Test Operator : Worawich T.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.02 0.08 0.08
Upscale Gas 16.01 16.06 0.20 16.08 0.28 0.08
NOx ANALYZER
Cylinder Conc. (ppm) . 81.85 Span (ppm) : 100
NOyx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.02 0.02 0.00
Upscale Gas 81.85 81.79 0.06 81.72 0.13 0.07
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.92 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 79.92 79.75 0.17 79.69 0.23 0.06

Calibrated by

P L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




ALS EMISSION TEST RESULT

Run # 1
Client Gulf BP Co., Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
Start Time 13:35 Finish Time 13:55

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

13:35 13.92 4.21 18.26 0.06 -
13:36 13.99 4.17 19.04 0.07 -
13:37 13.99 4.22 19.81 0.08 -
13:38 13.97 4.18 21.51 0.13 -
13:39 14.02 4.15 22.82 0.07 -
13:40 14.02 4.17 22.85 0.08 -
13:41 14.02 4.19 22.61 0.07 -
13:42 14.02 4.17 22.54 0.05 -
13:43 14.02 4.21 22.47 0.06 -
13:44 14.02 4.18 22.48 0.06 -
13:45 14.02 4.20 22.60 0.05 -
13:46 14.02 4.17 22.74 0.06 -
13:47 14.01 4.18 22.75 0.06 -
13:48 14.01 4.17 22.81 0.06 -
13:49 14.01 4.21 22.77 0.06 -
13:50 14.01 4.21 22.82 0.07 -
13:51 14.01 4.18 22.89 0.06 -
13:52 14.00 4.18 22.99 0.06 -
13:53 14.00 4.15 23.03 0.06 -
13:54 14.01 4.18 22.95 0.07 -
13:55 14.01 4.20 22.90 0.07 -
Average 14.00 418 22.17 0.07 -

M L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 2
Client Gulf BP Co., Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
Start Time 13:56 Finish Time 14:16

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

13:56 14.00 4.18 22.91 0.07 -
13:57 14.00 4.18 22.98 0.06 -
13:58 14.01 4.14 22.98 0.06 -
13:59 14.00 4.16 22.90 0.07 -
14:00 14.00 4.18 22.89 0.06 -
14:01 14.00 4.18 22.90 0.07 -
14:02 13.99 4.18 22.88 0.07 -
14:03 13.99 4.16 22.90 0.07 -
14:04 14.01 4.20 22.90 0.07 -
14:05 14.00 4.18 22.94 0.06 -
14:06 14.00 4.17 23.02 0.06 -
14:07 14.01 4.17 22.99 0.06 -
14:08 14.00 4.17 22.91 0.07 -
14:09 14.00 4.20 22.90 0.07 -
14:10 14.01 4.21 22.90 0.07 -
14:11 14.00 4.20 22.86 0.07 -
14:12 14.01 4.19 22.84 0.05 -
14:13 14.01 4.20 22.78 0.04 -
14:14 14.00 4.19 22.81 0.06 -
14:15 13.99 4.22 22.96 0.05 -
14:16 13.99 4.19 23.12 0.06 -
Average 14.00 418 22.92 0.06 -

Wi T

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 3
Client Gulf BP Co., Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
Start Time 14:17 Finish Time 14:37

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) 0, (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark

14:17 13.99 4.19 23.15 0.05 -
14:18 13.98 4.19 23.16 0.06 -
14:19 13.99 4.16 23.26 0.06 -
14:20 14.00 4.20 23.27 0.06 -
14:21 13.99 4.20 23.14 0.05 -
14:22 14.00 4.19 23.15 0.05 -
14:23 14.00 4.19 23.20 0.05 -
14:24 14.01 4.15 23.16 0.05 -
14:25 14.00 4.20 23.15 0.05 -
14:26 14.00 4.18 23.14 0.05 -
14:27 14.00 4.19 23.23 0.05 -
14:28 14.01 4.22 23.14 0.05 -
14:29 14.01 4.16 23.05 0.05 -
14:30 14.02 4.18 22.96 0.05 -
14:31 13.99 4.21 23.05 0.06 -
14:32 14.00 4.18 23.19 0.06 -
14:33 14.01 4.16 23.29 0.05 -
14:34 14.02 4.19 23.07 0.06 -
14:35 14.01 4.19 22.96 0.06 -
14:36 14.02 4.16 22.96 0.06 -
14:37 14.01 4.19 23.07 0.06 -
Average 14.00 4.18 23.13 0.05 -

Woruich |

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 22119259-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 8.02 8.02 8.04 0.08
Span Gas 16.02 16.03 16.06 0.12
NOx ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (ppm) 100
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 54.64 54.63 54.60 0.03
Span Gas 81.85 81.82 81.76 0.06
SO2 ANALYZER
Model TELEDYNE API T100H Serial No. 324
Span (ppm) 100
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 54.34 54.30 54.27 0.03
Span Gas 79.92 79.90 79.88 0.02

Calibrated by

|

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 22119259-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co.,Ltd. Location : HRSG 12
Date 17 Nov 22 Test Operator : Worawich T.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.04 0.00 0.00 0.04
Upscale Gas 16.03 16.09 0.24 16.11 0.32 0.08
NOx ANALYZER
Cylinder Conc. (ppm) . 81.85 Span (ppm) : 100
NOyx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.02 0.02 0.01
Upscale Gas 81.82 81.78 0.04 81.80 0.02 0.02
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.92 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 79.90 79.83 0.07 79.78 0.12 0.05

Calibrated by

P L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




ALS EMISSION TEST RESULT

Run # 1
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
Start Time 15:00 Finish Time 15:20

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

15:00 13.98 4.19 16.46 0.05 -
15:01 13.97 4.14 16.64 0.05 -
15:02 13.97 4.17 16.76 0.05 -
15:03 13.98 4.14 16.82 0.05 -
15:04 13.99 4.16 16.81 0.06 -
15:05 13.97 4.14 16.84 0.06 -
15:06 13.99 4.13 16.89 0.06 -
15:07 13.98 417 16.91 0.03 -
15:08 13.99 4.17 16.90 0.03 -
15:09 13.99 4.18 16.95 0.03 -
15:10 14.00 4.14 16.93 0.03 -
15:11 13.98 417 16.75 0.03 -
15:12 13.97 4.17 16.50 0.02 -
15:13 13.96 4.15 16.36 0.02 -
15:14 13.95 4.18 16.38 0.02 -
15:15 13.94 4.19 16.44 0.02 -
15:16 13.97 4.17 16.44 0.02 -
15:17 13.98 4.20 16.32 0.01 -
15:18 13.96 4.17 16.16 0.01 -
15:19 13.95 4.19 16.09 0.02 -
15:20 13.97 4.17 16.11 0.02 -
Average 13.97 4.16 16.59 0.03 -

M L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 2
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
Start Time 15:21 Finish Time 15:41
SO, Analyzer Model TELEDYNE API T100H Serial No. 324
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
15:21 13.98 4.18 16.17 0.02 -
15:22 13.98 4.15 16.22 0.01 -
15:23 13.98 4.19 16.29 0.02 -
15:24 13.98 4.19 16.34 0.01 -
15:25 13.97 4.18 16.40 0.01 -
15:26 13.96 4.18 16.45 0.02 -
15:27 13.96 4.15 16.52 0.02 -
15:28 13.96 4.16 16.52 0.01 -
15:29 13.97 4.18 16.54 0.01 -
15:30 13.99 417 16.38 0.01 -
15:31 13.98 4.18 16.30 0.01 -
15:32 13.97 4.16 16.33 0.01 -
15:33 13.97 4.14 16.53 0.01 -
15:34 13.98 4.16 16.60 0.01 -
15:35 13.99 4.16 16.55 0.02 -
15:36 13.97 4.19 16.57 0.01 -
15:37 13.97 4.15 16.69 0.01 -
15:38 13.98 415 16.69 0.01 -
15:39 13.98 4.16 16.62 0.02 -
15:40 13.96 4.1 16.58 0.01 -
15:41 13.98 4.15 16.63 0.01 -
Average 13.97 4.16 16.47 0.01 -

Wi T

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 3
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
Start Time 15:42 Finish Time 16:02

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:42 13.98 4.16 16.63 0.02 -
15:43 13.98 417 16.61 0.02 -
15:44 13.98 4.19 16.60 0.03 -
15:45 13.98 4.15 16.53 0.03 -
15:46 13.96 4.18 16.59 0.02 -
15:47 13.97 4.15 16.64 0.02 -
15:48 13.97 4.16 16.66 0.02 -
15:49 13.97 414 16.68 0.02 -
15:50 13.98 4.13 16.66 0.02 -
15:51 13.99 4.18 16.54 0.02 -
15:52 13.98 4.14 16.43 0.03 -
15:53 13.98 4.15 16.46 0.02 -
15:54 13.98 4.18 16.49 0.02 -
15:55 13.96 4.18 16.45 0.03 -
15:56 13.96 4.14 16.55 0.02 -
15:57 13.96 4.19 16.66 0.03 -
15:58 13.97 4.15 16.68 0.03 -
15:59 13.99 4.15 16.64 0.03 -
16:00 14.00 4.15 16.63 0.02 -
16:01 13.98 413 16.67 0.03 -
16:02 13.98 4.15 16.69 0.04 -
Average 13.98 4.16 16.59 0.02 -

Woruich |

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 221192711
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co.,Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.01 0.04
Low-Level Gas 8.02 8.03 8.01 0.08
Span Gas 16.02 16.01 16.05 0.16
NOx ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (ppm) 100
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 54.64 54.59 54.61 0.02
Span Gas 81.85 81.85 81.81 0.04
SO2 ANALYZER
Model TELEDYNE API T100H Serial No. 324
Span (ppm) 100
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 54.34 54.33 54.30 0.03
Span Gas 79.92 79.92 79.90 0.02

Calibrated by

orauich

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-104 REVISION NO.: -

ISSUE DATE: 3/06/19
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Lot No. 22119271-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co.,Ltd. Location : HRSG 11
Date 18 Nov 22 Test Operator : Worawich T.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.02 0.08 0.08
Upscale Gas 16.01 16.06 0.20 16.08 0.28 0.08
NOx ANALYZER
Cylinder Conc. (ppm) . 81.85 Span (ppm) : 100
NOyx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.02 0.02 0.02 0.02 0.00
Upscale Gas 81.85 81.79 0.06 81.72 0.13 0.07
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.92 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 79.92 79.75 0.17 79.69 0.23 0.06

Calibrated by

_—

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORMNO.: F 06-104 REVISION NO.: - ISSUE DATE: 3/06/19

ALS Laboratory Group




CEMs Data

ALS
Client Name Gulf BP Co.,Ltd. Date 18 Nov 22
Plant Name GBP Location HRSG 11

Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
18 Nov 22 13:35 0.00 20.67 - 14.15 42.92 18 Nov 22 13:56 0.00 21.40 - 14.13 43.44
18 Nov 22 13:36 0.00 20.69 - 14.16 42.91 18 Nov 22 13:57 0.01 2154 - 14.13 43.44
18 Nov 22 13:37 0.00 20.76 - 14.16 42.93 18 Nov 22 13:58 0.00 2157 - 14.12 43.40
18 Nov 22 13:38 0.00 20.76 - 14.16 42.94 18 Nov 22 13:59 0.00 2157 - 14.13 43.36
18 Nov 22 13:39 0.00 20.77 - 14.15 43.02 18 Nov 22 14:.00 0.00 2154 - 14.13 43.36
18 Nov 22 13:40 0.00 20.99 - 14.15 43.07 18 Nov 22 14:01 0.00 21.87 - 14.12 43.27
18 Nov 22 13:41 0.00 21.06 - 14.15 43.09 18 Nov 22 14:.02 0.00 21.68 - 14.14 43.24
18 Nov 22 13:42 0.00 21.03 - 14.15 43.13 18 Nov 22 14:.03 0.00 2158 - 14.14 43.24
18 Nov 22 13:43 0.00 21.06 - 14.14 43.12 18 Nov 22 14:.04 0.05 21.65 - 14.14 43.16
18 Nov 22 13:44 0.00 21.10 - 14.15 43.18 18 Nov 22 14.05 0.09 2173 - 14.14 43.15
18 Nov 22 13:45 0.00 21.00 - 14.15 43.27 18 Nov 22 14.06 0.09 21.75 - 14.13 43.11
18 Nov 22 13:46 0.00 21.07 - 14.14 43.24 18 Nov 22 14.07 0.02 2173 - 14.13 43.16
18 Nov 22 13:47 0.00 21.16 - 14.13 43.32 18 Nov 22 14.08 0.00 21.67 - 14.14 43.41
18 Nov 22 13:48 0.00 21.39 - 14.13 43.23 18 Nov 22 14:.09 0.00 21.74 - 14.13 43.49
18 Nov 22 13:49 0.00 21.27 - 14.14 43.27 18 Nov 22 14:10 0.00 21.90 - 14.12 43.55
18 Nov 22 13:50 0.00 21.04 - 14.14 43.29 18 Nov 22 14:11 0.00 2211 - 14.11 43.52
18 Nov 22 13:51 0.00 21.08 - 14.13 43.31 18 Nov 22 14:12 0.00 2197 - 14.12 43.49
18 Nov 22 13:52 0.00 21.15 - 14.12 43.26 18 Nov 22 14:13 0.00 22.16 - 14.11 43.46
18 Nov 22 13:53 0.00 21.67 - 14.13 43.29 18 Nov 22 14:14 0.00 2237 - 14.11 43.32
18 Nov 22 13:54 0.00 21.10 - 14.14 43.36 18 Nov 22 14:15 0.03 22.32 - 14.13 43.32
18 Nov 22 13:55 0.00 21.41 - 14.13 43.40 18 Nov 22 14:16 0.11 22.09 - 14.13 43.28
Max 0.00 21.67 - 14.16 43.40 Max 0.11 22.37 - 14.14 43.55
Avg 0.00 21.06 - 14.14 43.17 Avg 0.02 21.81 - 14.13 43.34

Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
18 Nov 22 14:17 0.13 22.15 - 14.13 43.24 18 Nov 22 14:38 0.00 22.80 - 14.13 43.00
18 Nov 22 14:18 0.15 22.18 - 14.13 43.25 18 Nov 22 14:39 0.09 2261 - 14.15 43.00
18 Nov 22 14:19 0.03 22.19 - 14.14 43.25 18 Nov 22 14:40 0.18 2233 - 14.16 43.14
18 Nov 22 14:20 0.00 2212 - 14.13 43.24 18 Nov 22 14:41 0.15 22.45 - 14.15 43.20
18 Nov 22 14:21 0.00 2215 - 14.13 43.25 18 Nov 22 14:42 0.17 2255 - 14.15 43.29
18 Nov 22 14:22 0.00 2224 - 14.12 43.06 18 Nov 22 14:43 0.04 22.56 - 14.14 43.32
18 Nov 22 14:23 0.00 22.08 - 14.14 43.10 18 Nov 22 14:44 0.00 2251 - 14.14 43.34
18 Nov 22 14:24 0.00 21.97 - 14.14 43.13 18 Nov 22 14:45 0.00 2237 - 14.14 43.40
18 Nov 22 14:25 0.00 22.11 - 14.15 43.18 18 Nov 22 14:46 0.00 22.71 - 14.13 43.37
18 Nov 22 14:26 0.00 22.19 - 14.14 43.20 18 Nov 22 14:.47 0.00 2250 - 14.13 43.40
18 Nov 22 14:27 0.06 2247 - 14.12 43.07 18 Nov 22 14:48 0.00 22.68 - 14.12 43.31
18 Nov 22 14:28 0.13 22.16 - 14.13 43.01 18 Nov 22 14:49 0.00 22.67 - 14.14 43.26
18 Nov 22 14:29 0.16 22.03 - 14.15 43.05 18 Nov 22 14:50 0.01 22.36 - 14.14 43.28
18 Nov 22 14:30 0.14 22.02 - 14.14 43.11 18 Nov 22 14:51 0.09 2263 - 14.13 43.24
18 Nov 22 14:31 0.03 22.16 - 14.14 43.19 18 Nov 22 14:52 0.16 2250 - 14.14 43.22
18 Nov 22 14:32 0.00 22.10 - 14.14 43.30 18 Nov 22 14:53 0.19 2214 - 14.14 43.31
18 Nov 22 14:33 0.00 22.39 - 14.12 43.25 18 Nov 22 14:54 0.21 22.31 - 14.13 43.35
18 Nov 22 14:34 0.00 2257 - 14.14 43.27 18 Nov 22 14:55 0.13 22.40 - 14.13 43.38
18 Nov 22 14:35 0.00 2223 - 14.13 43.29 18 Nov 22 14:56 0.00 22.36 - 14.12 43.37
18 Nov 22 14:36 0.00 2253 - 14.13 43.22 18 Nov 22 14:57 0.00 2227 - 14.13 43.40
18 Nov 22 14:37 0.00 22.49 - 14.14 43.16 18 Nov 22 14:58 0.00 22.38 - 14.12 43.37
Max 0.16 22.57 - 14.15 43.30 Max 0.21 22.80 - 14.16 43.40
Avg 0.04 22.22 - 14.13 43.18 Avg 0.07 22.48 - 14.14 43.28

Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
18 Nov 22 14:59 0.00 2232 - 14.13 43.33 18 Nov 22 15:20 0.17 21.85 - 14.11 43.75
18 Nov 22 15:00 0.00 2232 - 14.14 43.46 18 Nov 22 15:21 0.02 2213 - 14.10 43.46
18 Nov 22 15:01 0.00 2257 - 14.12 43.43 18 Nov 22 15:22 0.00 21.70 - 14.11 43.99
18 Nov 22 15:02 0.00 22.76 - 14.13 43.37 18 Nov 22 15:23 0.00 22.45 - 14.08 43.78
18 Nov 22 15:03 0.05 2272 - 14.12 43.28 18 Nov 22 15:24 0.00 21.98 - 14.09 43.63
18 Nov 22 15:04 0.14 22.41 - 14.14 43.34 18 Nov 22 15:25 0.00 22.15 - 14.11 43.66
18 Nov 22 15:05 0.17 2235 - 14.13 43.36 18 Nov 22 15:26 0.00 21.88 - 14.12 43.80
18 Nov 22 15:06 0.24 2267 - 14.12 43.31 18 Nov 22 15:27 0.00 2227 - 14.09 43.76
18 Nov 22 15:07 0.22 2258 - 14.13 43.27 18 Nov 22 15:28 0.00 22.16 - 14.11 43.87
18 Nov 22 15:08 0.09 2252 - 14.13 43.24 18 Nov 22 15:29 0.05 21.91 - 14.11 43.96
18 Nov 22 15:09 0.00 2257 - 14.12 43.08 18 Nov 22 15:30 0.15 22.07 - 14.09 43.99
18 Nov 22 15:10 0.00 2250 - 14.13 43.05 18 Nov 22 15:31 0.23 2178 - 14.10 44.10
18 Nov 22 15:11 0.00 2232 - 14.13 42.89 18 Nov 22 15:32 0.27 2214 - 14.08 44.05
18 Nov 22 15:12 0.00 2218 - 14.13 42.90 18 Nov 22 15:33 0.26 22.32 - 14.07 43.97
18 Nov 22 15:13 0.00 21.32 - 14.13 43.18 18 Nov 22 15:34 0.11 2175 - 14.10 44.05
18 Nov 22 15:14 0.00 21.25 - 14.12 43.42 18 Nov 22 15:35 0.01 21.66 - 14.10 44.01
18 Nov 22 15:15 0.01 21.56 - 14.11 43.52 18 Nov 22 15:36 0.00 21.45 - 14.11 43.99
18 Nov 22 15:16 0.12 2159 - 14.09 43.47 18 Nov 22 15:37 0.00 2143 - 14.12 43.98
18 Nov 22 15:17 0.18 21.66 - 14.11 43.52 18 Nov 22 15:38 0.00 21.32 - 14.12 4414
18 Nov 22 15:18 0.24 21.65 - 14.11 43.55 18 Nov 22 15:39 0.00 21.65 - 14.11 44.05
18 Nov 22 15:19 0.23 21.66 - 14.12 43.68 18 Nov 22 15:40 0.00 2178 - 14.12 44.04
Max 0.24 22.76 - 14.14 43.68 Max 0.27 2245 - 14.12 4414
Avg 0.08 2217 - 14.12 43.32 Avg 0.06 21.90 - 14.10 43.91




CEMs Data

ALS
Client Name Gulf BP Co.,Ltd. Date 18 Nov 22
Plant Name GBP Location HRSG 11
Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
18 Nov 22 15:41 0.00 21.77 - 14.13 43.97 18 Nov 22 16:02 0.32 21.37 - 14.15 43.96
18 Nov 22 15:42 0.01 21.71 - 14.15 44.01 18 Nov 22 16:03 0.23 21.48 - 14.15 43.89
18 Nov 22 15:43 0.10 21.62 - 14.15 44.03 18 Nov 22 16:04 0.03 21.61 - 14.15 43.89
18 Nov 22 15:44 0.19 21.58 - 14.15 43.99 18 Nov 22 16:05 0.00 21.52 - 14.15 43.86
18 Nov 22 15:45 0.28 21.61 - 14.15 43.99 18 Nov 22 16:06 0.00 21.49 - 14.16 43.91
18 Nov 22 15:46 0.33 21.85 - 14.15 43.99 18 Nov 22 16:07 0.00 21.41 - 14.16 43.87
18 Nov 22 15:47 0.33 2191 - 14.14 44.07 18 Nov 22 16:08 0.00 21.60 - 14.16 43.80
18 Nov 22 15:48 0.23 22.03 - 14.13 44.00 18 Nov 22 16:09 0.00 21.51 - 14.16 43.95
18 Nov 22 15:49 0.05 21.44 - 14.15 44.01 18 Nov 22 16:10 0.00 21.75 - 14.17 43.95
18 Nov 22 15:50 0.00 21.00 - 14.15 43.95 18 Nov 22 16:11 0.01 21.71 - 14.17 43.96
18 Nov 22 15:51 0.00 21.03 - 14.15 44.00 18 Nov 22 16:12 0.03 21.87 - 14.17 43.97
18 Nov 22 15:52 0.00 21.27 - 14.15 43.99 18 Nov 22 16:13 0.13 21.66 - 14.17 43.90
18 Nov 22 15:53 0.00 21.30 - 14.15 44.00 18 Nov 22 16:14 0.22 21.65 - 14.17 43.90
18 Nov 22 15:54 0.00 21.28 - 14.16 44.06 18 Nov 22 16:15 0.31 21.74 - 14.16 43.90
18 Nov 22 15:55 0.00 21.37 - 14.15 44.03 18 Nov 22 16:16 0.39 21.74 - 14.16 43.90
18 Nov 22 15:56 0.00 21.33 - 14.15 44.05 18 Nov 22 16:17 0.39 21.69 - 14.17 43.89
18 Nov 22 15:57 0.02 21.33 - 14.15 43.98 18 Nov 22 16:18 0.32 21.75 - 14.17 43.83
18 Nov 22 15:58 0.11 2112 - 14.15 43.95 18 Nov 22 16:19 0.13 21.67 - 14.17 43.88
18 Nov 22 15:59 0.22 21.15 - 14.15 44.01 18 Nov 22 16:20 0.02 21.86 - 14.17 43.90
18 Nov 22 16:00 0.27 2127 - 14.15 43.88 18 Nov 22 16:21 0.01 21.98 - 14.17 43.90
18 Nov 22 16:01 0.33 21.26 - 14.14 43.84 18 Nov 22 16:22 0.01 22.18 - 14.17 43.96
Max 0.33 22.03 - 14.16 44.07 Max 0.39 22.18 - 14.17 43.97
Avg 0.12 21.44 - 14.15 43.99 Avg 0.12 21.68 - 14.16 43.90
Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
18 Nov 22 16:23 0.02 22.03 - 14.17 43.93 18 Nov 22 16:44 0.17 21.95 - 14.16 43.84
18 Nov 22 16:24 0.02 21.51 - 14.18 43.90 18 Nov 22 16:45 0.28 21.84 - 14.17 43.85
18 Nov 22 16:25 0.01 21.63 - 14.16 43.90 18 Nov 22 16:46 0.34 21.93 - 14.16 43.79
18 Nov 22 16:26 0.02 2158 - 14.16 43.97 18 Nov 22 16:47 0.38 21.73 - 14.16 43.79
18 Nov 22 16:27 0.03 21.68 - 14.15 43.91 18 Nov 22 16:48 0.40 21.96 - 14.16 43.74
18 Nov 22 16:28 0.10 21.75 - 14.15 43.89 18 Nov 22 16:49 0.29 21.81 - 14.16 43.69
18 Nov 22 16:29 0.23 21.75 - 14.15 43.87 18 Nov 22 16:50 0.10 21.60 - 14.16 43.72
18 Nov 22 16:30 0.31 21.50 - 14.15 43.94 18 Nov 22 16:51 0.02 21.66 - 14.16 43.64
18 Nov 22 16:31 0.36 2158 - 14.16 43.98 18 Nov 22 16:52 0.01 21.73 - 14.15 43.71
18 Nov 22 16:32 0.37 2173 - 14.15 43.93 18 Nov 22 16:53 0.01 21.66 - 14.15 43.71
18 Nov 22 16:33 0.36 21.80 - 14.15 43.88 18 Nov 22 16:54 0.00 21.55 - 14.15 43.68
18 Nov 22 16:34 0.17 21.84 - 14.15 43.91 18 Nov 22 16:55 0.02 21.48 - 14.15 43.71
18 Nov 22 16:35 0.03 2191 - 14.15 43.92 18 Nov 22 16:56 0.12 21.62 - 14.15 43.76
18 Nov 22 16:36 0.01 21.92 - 14.16 43.87 18 Nov 22 16:57 0.23 21.53 - 14.15 43.72
18 Nov 22 16:37 0.01 22.06 - 14.15 43.87 18 Nov 22 16:58 0.32 21.69 - 14.15 43.69
18 Nov 22 16:38 0.00 21.98 - 14.16 43.86 18 Nov 22 16:59 0.37 21.53 - 14.15 43.70
18 Nov 22 16:39 0.00 21.81 - 14.16 43.87 18 Nov 22 17:00 0.36 21.49 - 14.15 43.59
18 Nov 22 16:40 0.01 21.84 - 14.15 43.86 18 Nov 22 17:01 0.33 21.57 - 14.15 43.51
18 Nov 22 16:41 0.00 21.99 - 14.15 43.88 18 Nov 22 17:02 0.11 2145 - 14.15 43.52
18 Nov 22 16:42 0.01 21.95 - 14.16 43.85 18 Nov 22 17:03 0.01 21.50 - 14.14 43.50
18 Nov 22 16:43 0.04 2191 - 14.16 43.86 18 Nov 22 17:04 0.00 21.34 - 14.13 43.33
Max 0.37 22.06 - 14.18 43.98 Max 0.40 21.96 - 14.17 43.85
Avg 0.10 21.80 - 14.16 43.90 Avg 0.18 21.65 - 14.15 43.68
Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time 802 NOx co 02 Load
ppm ppm ppm Vol% Mw ppm ppm ppm Vol% MW
18 Nov 22 17:05 0.00 21.21 - 14.13 43.34 18 Nov 22 17:26 0.29 20.54 - 14.10 43.01
18 Nov 22 17:06 0.00 21.11 - 14.13 43.14 18 Nov 22 17:27 0.36 20.33 - 14.09 43.05
18 Nov 22 17:07 0.03 20.95 - 14.12 43.38 18 Nov 22 17:28 0.40 20.17 - 14.09 43.03
18 Nov 22 17:08 0.15 20.98 - 14.12 43.29 18 Nov 22 17:29 0.42 20.47 - 14.09 43.02
18 Nov 22 17:09 0.27 21.09 - 14.12 43.24 18 Nov 22 17:30 0.30 20.23 - 14.08 43.07
18 Nov 22 17:10 0.33 20.87 - 14.13 43.32 18 Nov 22 17:31 0.11 20.20 - 14.08 43.01
18 Nov 22 17:11 0.34 20.90 - 14.12 43.22 18 Nov 22 17:32 0.03 20.23 - 14.07 42.99
18 Nov 22 17:12 0.34 21.11 - 14.12 43.26 18 Nov 22 17:33 0.02 20.15 - 14.07 42.98
18 Nov 22 17:13 0.14 21.00 - 14.13 43.25 18 Nov 22 17:34 0.03 20.24 - 14.07 42.99
18 Nov 22 17:14 0.00 21.07 - 14.11 43.12 18 Nov 22 17:35 0.02 19.94 - 14.08 42.99
18 Nov 22 17:15 0.00 20.99 - 14.12 43.16 18 Nov 22 17:36 0.02 19.79 - 14.08 43.02
18 Nov 22 17:16 0.00 20.94 - 14.12 43.19 18 Nov 22 17:37 0.05 19.89 - 14.07 43.23
18 Nov 22 17:17 0.00 21.12 - 14.11 43.18 18 Nov 22 17:38 0.04 20.07 - 14.07 43.16
18 Nov 22 17:18 0.00 20.94 - 14.12 43.14 18 Nov 22 17:39 0.05 20.02 - 14.07 43.14
18 Nov 22 17:19 0.00 20.89 - 14.12 43.12 18 Nov 22 17:40 0.06 19.96 - 14.07 43.18
18 Nov 22 17:20 0.00 20.79 - 14.11 43.11 18 Nov 22 17:41 0.17 20.04 - 14.07 43.17
18 Nov 22 17:21 0.00 20.55 - 14.11 43.08 18 Nov 22 17:42 0.29 20.08 - 14.08 43.22
18 Nov 22 17:22 0.00 20.54 - 14.10 43.13 18 Nov 22 17:43 0.37 19.98 - 14.08 43.27
18 Nov 22 17:23 0.00 20.53 - 14.11 43.15 18 Nov 22 17:44 0.42 20.09 - 14.08 43.29
18 Nov 22 17:24 0.07 20.41 - 14.11 43.15 18 Nov 22 17:45 0.44 20.27 - 14.07 43.28
18 Nov 22 17:25 0.17 20.38 - 14.10 43.10 18 Nov 22 17:46 0.39 20.36 - 14.08 43.24
Max 0.34 21.21 - 14.13 43.38 Max 0.44 20.54 - 14.10 43.29
Avg 0.09 20.87 - 14.12 43.19 Avg 0.20 20.15 - 14.08 43.11




Reference Method Data

ALS
Client Name Gulf BP Co.,Ltd. Date 18 Nov 22
Plant Name GBP Location HRSG 11
Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time S02 NOx co 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
18 Nov 22 13:35 0.06 18.26 - 13.92 - 18 Nov 22 13:56 0.07 2291 - 14.00 -
18 Nov 22 13:36 0.07 19.04 - 13.99 - 18 Nov 22 13:57 0.06 22.98 - 14.00 -
18 Nov 22 13:37 0.08 19.81 - 13.99 - 18 Nov 22 13:58 0.06 22.98 - 14.01 -
18 Nov 22 13:38 0.13 21.51 - 13.97 - 18 Nov 22 13:59 0.07 22.90 - 14.00 -
18 Nov 22 13:39 0.07 22.82 - 14.02 - 18 Nov 22 14:.00 0.06 22.89 - 14.00 -
18 Nov 22 13:40 0.08 22.85 - 14.02 - 18 Nov 22 14:01 0.07 22.90 - 14.00 -
18 Nov 22 13:41 0.07 2261 - 14.02 - 18 Nov 22 14:.02 0.07 22.88 - 13.99 -
18 Nov 22 13:42 0.05 22.54 - 14.02 - 18 Nov 22 14:.03 0.07 22.90 - 13.99 -
18 Nov 22 13:43 0.06 2247 - 14.02 - 18 Nov 22 14:.04 0.07 22.90 - 14.01 -
18 Nov 22 13:44 0.06 2248 - 14.02 - 18 Nov 22 14.05 0.06 22.94 - 14.00 -
18 Nov 22 13:45 0.05 22.60 - 14.02 - 18 Nov 22 14.06 0.06 23.02 - 14.00 -
18 Nov 22 13:46 0.06 2274 - 14.02 - 18 Nov 22 14.07 0.06 22.99 - 14.01 -
18 Nov 22 13:47 0.06 2275 - 14.01 - 18 Nov 22 14.08 0.07 2291 - 14.00 -
18 Nov 22 13:48 0.06 22.81 - 14.01 - 18 Nov 22 14:.09 0.07 22.90 - 14.00 -
18 Nov 22 13:49 0.06 2277 - 14.01 - 18 Nov 22 14:10 0.07 22.90 - 14.01 -
18 Nov 22 13:50 0.07 22.82 - 14.01 - 18 Nov 22 14:11 0.07 22.86 - 14.00 -
18 Nov 22 13:51 0.06 22.89 - 14.01 - 18 Nov 22 14:12 0.05 22.84 - 14.01 -
18 Nov 22 13:52 0.06 22.99 - 14.00 - 18 Nov 22 14:13 0.04 2278 - 14.01 -
18 Nov 22 13:53 0.06 23.03 - 14.00 - 18 Nov 22 14:14 0.06 22.81 - 14.00 -
18 Nov 22 13:54 0.07 22.95 - 14.01 - 18 Nov 22 14:15 0.05 22.96 - 13.99 -
18 Nov 22 13:55 0.07 22.90 - 14.01 - 18 Nov 22 14:16 0.06 23.12 - 13.99 -
Max 0.13 23.03 - 14.02 - Max 0.07 23.12 - 14.01 -
Avg 0.07 2217 - 14.00 - Avg 0.06 2292 - 14.00 -
Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time S02 NOx Cco 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
18 Nov 22 14:17 0.05 23.15 - 13.99 - 18 Nov 22 14:38 0.06 23.17 - 14.00 -
18 Nov 22 14:18 0.06 23.16 - 13.98 - 18 Nov 22 14:39 0.06 23.22 - 14.01 -
18 Nov 22 14:19 0.06 23.26 - 13.99 - 18 Nov 22 14:40 0.06 23.29 - 14.00 -
18 Nov 22 14:20 0.06 23.27 - 14.00 - 18 Nov 22 14:41 0.06 23.36 - 14.00 -
18 Nov 22 14:21 0.05 23.14 - 13.99 - 18 Nov 22 14:42 0.07 23.51 - 14.00 -
18 Nov 22 14:22 0.05 23.15 - 14.00 - 18 Nov 22 14:43 0.06 23.49 - 14.00 -
18 Nov 22 14:23 0.05 23.20 - 14.00 - 18 Nov 22 14:44 0.06 23.35 - 14.01 -
18 Nov 22 14:24 0.05 23.16 - 14.01 - 18 Nov 22 14:45 0.06 23.24 - 14.02 -
18 Nov 22 14:25 0.05 23.15 - 14.00 - 18 Nov 22 14:46 0.07 23.23 - 14.01 -
18 Nov 22 14:26 0.05 23.14 - 14.00 - 18 Nov 22 14:.47 0.07 23.32 - 14.01 -
18 Nov 22 14:27 0.05 23.23 - 14.00 - 18 Nov 22 14:48 0.07 23.36 - 14.00 -
18 Nov 22 14:28 0.05 23.14 - 14.01 - 18 Nov 22 14:49 0.07 23.30 - 14.00 -
18 Nov 22 14:29 0.05 23.05 - 14.01 - 18 Nov 22 14:50 0.07 23.29 - 14.00 -
18 Nov 22 14:30 0.05 22.96 - 14.02 - 18 Nov 22 14:51 0.07 23.30 - 14.00 -
18 Nov 22 14:31 0.06 23.05 - 13.99 - 18 Nov 22 14:52 0.08 23.45 - 13.99 -
18 Nov 22 14:32 0.06 23.19 - 14.00 - 18 Nov 22 14:53 0.07 23.50 - 13.99 -
18 Nov 22 14:33 0.05 23.29 - 14.01 - 18 Nov 22 14:54 0.08 23.48 - 14.01 -
18 Nov 22 14:34 0.06 23.07 - 14.02 - 18 Nov 22 14:55 0.07 23.37 - 14.00 -
18 Nov 22 14:35 0.06 22.96 - 14.01 - 18 Nov 22 14:56 0.09 23.34 - 13.99 -
18 Nov 22 14:36 0.06 22.96 - 14.02 - 18 Nov 22 14:57 0.09 23.32 - 14.00 -
18 Nov 22 14:37 0.06 23.07. - 14.01 - 18 Nov 22 14:58 0.08 23.16 - 14.00 -
Max 0.06 23.29 - 14.02 - Max 0.09 23.51 - 14.02 -
Avg 0.05 23.13 - 14.00 - Avg 0.07 23.34 - 14.00 -
Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Co2 Date Time S02 NOx co 02 Cc0o2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
18 Nov 22 14:59 0.09 23.11 - 14.00 - 18 Nov 22 15:20 0.08 22.19 - 13.97 -
18 Nov 22 15:00 0.08 23.21 - 14.00 - 18 Nov 22 15:21 0.08 2235 - 13.96 -
18 Nov 22 15:01 0.09 23.25 - 14.00 - 18 Nov 22 15:22 0.08 22.46 - 13.97 -
18 Nov 22 15:02 0.09 23.18 - 14.00 - 18 Nov 22 15:23 0.08 22.47 - 13.98 -
18 Nov 22 15:03 0.08 23.18 - 13.99 - 18 Nov 22 15:24 0.08 2252 - 13.98 -
18 Nov 22 15:04 0.08 23.22 - 14.00 - 18 Nov 22 15:25 0.09 2268 - 13.97 -
18 Nov 22 15:05 0.09 23.23 - 14.00 - 18 Nov 22 15:26 0.08 22.80 - 13.97 -
18 Nov 22 15:06 0.09 23.33 - 14.00 - 18 Nov 22 15:27 0.09 2287 - 13.95 -
18 Nov 22 15:07 0.09 23.57 - 14.00 - 18 Nov 22 15:28 0.08 22.88 - 13.94 -
18 Nov 22 15:08 0.09 23.58 - 14.01 - 18 Nov 22 15:29 0.09 2297 - 13.96 -
18 Nov 22 15:09 0.10 23.37 - 14.01 - 18 Nov 22 15:30 0.09 22.82 - 13.98 -
18 Nov 22 15:10 0.10 23.26 - 14.00 - 18 Nov 22 15:31 0.09 2279 - 13.97 -
18 Nov 22 15:11 0.10 23.32 - 13.99 - 18 Nov 22 15:32 0.09 22.83 - 13.96 -
18 Nov 22 15:112 0.07 23.37 - 14.00 - 18 Nov 22 15:33 0.09 22.86 - 13.98 -
18 Nov 22 15:113 0.07 23.36 - 14.00 - 18 Nov 22 15:34 0.09 22.81 - 13.97 -
18 Nov 22 15:14 0.07 23.30 - 14.00 - 18 Nov 22 15:35 0.09 2275 - 13.96 -
18 Nov 22 15:15 0.08 23.27 - 14.01 - 18 Nov 22 15:36 0.09 2276 - 13.95 -
18 Nov 22 15:16 0.07 23.25 - 14.00 - 18 Nov 22 15:37 0.09 22.85 - 13.94 -
18 Nov 22 15:17 0.08 2297 - 14.00 - 18 Nov 22 15:38 0.09 2297 - 13.95 -
18 Nov 22 15:18 0.07 22.46 - 14.00 - 18 Nov 22 15:39 0.10 22.86 - 13.97 -
18 Nov 22 15:19 0.08 2213 - 13.99 - 18 Nov 22 15:40 0.09 22.56 - 13.97 -
Max 0.10 23.58 - 14.01 - Max 0.10 22,97 - 13.98 -
Avg 0.08 23.19 - 14.00 - Avg 0.09 22.72 - 13.96 -




Reference Method Data

ALS
Client Name Gulf BP Co.,Ltd. Date 18 Nov 22
Plant Name GBP Location HRSG 11
Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 Cc0o2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
18 Nov 22 15:41 0.09 22.36 - 13.98 - 18 Nov 22 16:02 0.07 2214 - 14.02 -
18 Nov 22 15:42 0.06 2222 - 13.99 - 18 Nov 22 16:03 0.06 2213 - 14.02 -
18 Nov 22 15:43 0.06 22.28 - 13.98 - 18 Nov 22 16:04 0.06 2212 - 14.01 -
18 Nov 22 15:44 0.07 22.45 - 13.99 - 18 Nov 22 16:05 0.06 22.08 - 14.01 -
18 Nov 22 15:45 0.07 22.62 - 13.99 - 18 Nov 22 16:06 0.06 22.04 - 14.01 -
18 Nov 22 15:46 0.06 2261 - 14.01 - 18 Nov 22 16:07 0.07 22.10 - 14.02 -
18 Nov 22 15:47 0.06 2252 - 14.02 - 18 Nov 22 16:08 0.06 2227 - 14.01 -
18 Nov 22 15:48 0.06 22.49 - 14.02 - 18 Nov 22 16:09 0.05 2237 - 14.02 -
18 Nov 22 15:49 0.06 22.46 - 14.02 - 18 Nov 22 16:10 0.06 22.38 - 14.02 -
18 Nov 22 15:50 0.07 2251 - 14.02 - 18 Nov 22 16:11 0.06 22.36 - 14.02 -
18 Nov 22 15:51 0.06 2255 - 14.02 - 18 Nov 22 16:12 0.05 22.40 - 14.02 -
18 Nov 22 15:52 0.07 22.70 - 14.00 - 18 Nov 22 16:13 0.05 2242 - 14.02 -
18 Nov 22 15:53 0.06 22.74 - 14.01 - 18 Nov 22 16:14 0.05 22.45 - 14.02 -
18 Nov 22 15:54 0.06 2253 - 14.02 - 18 Nov 22 16:15 0.05 2255 - 14.03 -
18 Nov 22 15:55 0.07 2213 - 14.02 - 18 Nov 22 16:16 0.05 2259 - 14.02 -
18 Nov 22 15:56 0.06 22.08 - 14.02 - 18 Nov 22 16:17 0.04 22.60 - 14.03 -
18 Nov 22 15:57 0.07 2213 - 14.02 - 18 Nov 22 16:18 0.05 2258 - 14.03 -
18 Nov 22 15:58 0.06 2217 - 14.02 - 18 Nov 22 16:19 0.05 2254 - 14.03 -
18 Nov 22 15:59 0.06 2224 - 14.02 - 18 Nov 22 16:20 0.05 2252 - 14.02 -
18 Nov 22 16:00 0.07 2227 - 14.02 - 18 Nov 22 16:21 0.05 2259 - 14.02 -
18 Nov 22 16:01 0.06 22.23 - 14.02 - 18 Nov 22 16:22 0.05 2261 - 14.03 -
Max 0.09 2274 - 14.02 - Max 0.07 2261 - 14.03 -
Avg 0.06 22.40 - 14.01 - Avg 0.05 22.37 - 14.02 -
Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx Cco 02 C0o2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
18 Nov 22 16:23 0.05 22.60 - 14.03 - 18 Nov 22 16:44 0.05 2276 - 14.02 -
18 Nov 22 16:24 0.05 2261 - 14.03 - 18 Nov 22 16:45 0.05 2272 - 14.01 -
18 Nov 22 16:25 0.05 2274 - 14.03 - 18 Nov 22 16:46 0.05 2278 - 14.02 -
18 Nov 22 16:26 0.05 22.92 - 14.03 - 18 Nov 22 16:47 0.05 22.83 - 14.02 -
18 Nov 22 16:27 0.05 23.02 - 14.02 - 18 Nov 22 16:48 0.04 22.81 - 14.02 -
18 Nov 22 16:28 0.05 22.83 - 14.03 - 18 Nov 22 16:49 0.05 22.84 - 14.02 -
18 Nov 22 16:29 0.05 2261 - 14.02 - 18 Nov 22 16:50 0.05 22.83 - 14.02 -
18 Nov 22 16:30 0.05 22.48 - 14.02 - 18 Nov 22 16:51 0.05 22.81 - 14.02 -
18 Nov 22 16:31 0.05 2253 - 14.02 - 18 Nov 22 16:52 0.05 2276 - 14.02 -
18 Nov 22 16:32 0.05 2251 - 14.02 - 18 Nov 22 16:53 0.05 2273 - 14.02 -
18 Nov 22 16:33 0.05 22.48 - 14.01 - 18 Nov 22 16:54 0.05 2274 - 14.02 -
18 Nov 22 16:34 0.04 2252 - 14.01 - 18 Nov 22 16:55 0.04 22.68 - 14.02 -
18 Nov 22 16:35 0.05 2254 - 14.01 - 18 Nov 22 16:56 0.05 22.67 - 14.02 -
18 Nov 22 16:36 0.04 2256 - 14.01 - 18 Nov 22 16:57 0.05 22.67 - 14.02 -
18 Nov 22 16:37 0.04 22.65 - 14.01 - 18 Nov 22 16:58 0.05 2272 - 14.02 -
18 Nov 22 16:38 0.05 22,68 - 14.01 - 18 Nov 22 16:59 0.05 22.62 - 14.01 -
18 Nov 22 16:39 0.05 22,68 - 14.01 - 18 Nov 22 17:00 0.05 2251 - 14.01 -
18 Nov 22 16:40 0.05 2279 - 14.02 - 18 Nov 22 17:01 0.05 22.48 - 14.01 -
18 Nov 22 16:41 0.04 2279 - 14.02 - 18 Nov 22 17:02 0.05 2252 - 14.01 -
18 Nov 22 16:42 0.05 22.87 - 14.01 - 18 Nov 22 17:03 0.05 2250 - 14.01 -
18 Nov 22 16:43 0.05 22.84 - 14.02 - 18 Nov 22 17:04 0.05 22.50 - 14.00 -
Max 0.05 23.02 - 14.03 - Max 0.05 22.84 - 14.02 -
Avg 0.05 22.68 - 14.02 - Avg 0.05 22.69 - 14.01 -
Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 C0o2 Date Time S02 NOx co 02 Cc02
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
18 Nov 22 17:05 0.05 2247 - 14.01 - 18 Nov 22 17:26 0.05 21.62 - 13.97 -
18 Nov 22 17:06 0.05 22.49 - 14.01 - 18 Nov 22 17:27 0.05 21.50 - 13.96 -
18 Nov 22 17:07 0.05 22.46 - 14.01 - 18 Nov 22 17:28 0.05 2143 - 13.97 -
18 Nov 22 17:08 0.05 22.40 - 14.01 - 18 Nov 22 17:29 0.05 21.38 - 13.97 -
18 Nov 22 17:09 0.04 22.30 - 14.00 - 18 Nov 22 17:30 0.05 21.32 - 13.96 -
18 Nov 22 17:10 0.05 22.07 - 13.99 - 18 Nov 22 17:31 0.05 21.29 - 13.96 -
18 Nov 22 17:11 0.05 22.00 - 13.99 - 18 Nov 22 17:32 0.05 2122 - 13.96 -
18 Nov 22 17:12 0.05 21.92 - 13.98 - 18 Nov 22 17:33 0.05 2113 - 13.95 -
18 Nov 22 17:13 0.05 2193 - 13.98 - 18 Nov 22 17:34 0.05 21.12 - 13.94 -
18 Nov 22 17:14 0.05 21.94 - 13.98 - 18 Nov 22 17:35 0.05 21.14 - 13.95 -
18 Nov 22 17:15 0.05 21.87 - 13.99 - 18 Nov 22 17:36 0.04 21.12 - 13.94 -
18 Nov 22 17:16 0.05 21.82 - 13.98 - 18 Nov 22 17:37 0.05 21.01 - 13.94 -
18 Nov 22 17:17 0.05 21.85 - 13.99 - 18 Nov 22 17:38 0.05 20.95 - 13.94 -
18 Nov 22 17:18 0.05 2193 - 13.98 - 18 Nov 22 17:39 0.05 20.94 - 13.93 -
18 Nov 22 17:19 0.06 21.95 - 13.98 - 18 Nov 22 17:40 0.05 20.87 - 13.94 -
18 Nov 22 17:20 0.06 21.87 - 13.98 - 18 Nov 22 17:41 0.05 20.82 - 13.93 -
18 Nov 22 17:21 0.05 21.85 - 13.98 - 18 Nov 22 17:42 0.04 20.84 - 13.94 -
18 Nov 22 17:22 0.05 21.87 - 13.98 - 18 Nov 22 17:43 0.04 20.88 - 13.94 -
18 Nov 22 17:23 0.05 21.84 - 13.98 - 18 Nov 22 17:44 0.05 20.87 - 13.93 -
18 Nov 22 17:24 0.04 21.79 - 13.98 - 18 Nov 22 17:45 0.04 20.83 - 13.93 -
18 Nov 22 17:25 0.05 21.70 - 13.98 - 18 Nov 22 17:46 0.05 20.84 - 13.93 -
Max 0.06 22.49 - 14.01 - Max 0.05 21.62 - 13.97 -
Avg 0.05 22.02 - 13.98 - Avg 0.05 21.10 - 13.94 -




Lot No. 221192721
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 8.02 8.02 8.04 0.08
Span Gas 16.02 16.03 16.06 0.12
NOx ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (ppm) 100
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 54.64 54.63 54.60 0.03
Span Gas 81.85 81.82 81.76 0.06
SO2 ANALYZER
Model TELEDYNE API T100H Serial No. 324
Span (ppm) 100
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 54.34 54.30 54.27 0.03
Span Gas 79.92 79.90 79.88 0.02

Calibrated by

orauich

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-104 REVISION NO.: -

ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 22119272-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co.,Ltd. Location : HRSG 12
Date 17 Nov 22 Test Operator : Worawich T.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.04 0.00 0.00 0.04
Upscale Gas 16.03 16.09 0.24 16.11 0.32 0.08
NOx ANALYZER
Cylinder Conc. (ppm) . 81.85 Span (ppm) : 100
NOyx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.02 0.02 0.01
Upscale Gas 81.82 81.78 0.04 81.80 0.02 0.02
SO, ANALYZER
Cylinder Conc. (ppm) 1 79.92 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 79.90 79.83 0.07 79.78 0.12 0.05

Calibrated by

_—

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORMNO.: F 06-104 REVISION NO.: - ISSUE DATE: 3/06/19

ALS Laboratory Group




CEMs Data

ALS
Client Name Gulf BP Co.,Ltd. Date 17 Nov 22
Plant Name GBP Location HRSG 12

Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
17 Nov 22 15:00 0.00 15.62 - 14.10 43.67 17 Nov 22 15:21 0.00 14.87 - 14.09 43.56
17 Nov 22 15:01 0.00 15.82 - 14.10 43.56 17 Nov 22 15:22 0.00 15.15 - 14.07 43.44
17 Nov 22 15:02 0.00 15.58 - 14.11 43.54 17 Nov 22 15:23 0.00 15.19 - 14.07 43.36
17 Nov 22 15:03 0.00 15.62 - 14.10 43.44 17 Nov 22 15:24 0.00 15.15 - 14.08 43.28
17 Nov 22 15:04 0.00 15.68 - 14.12 43.38 17 Nov 22 15:25 0.00 15.21 - 14.11 43.36
17 Nov 22 15:05 0.01 15.62 - 14.12 43.41 17 Nov 22 15:26 0.00 15.02 - 14.11 43.52
17 Nov 22 15:06 0.00 15.59 - 14.11 43.42 17 Nov 22 15:27 0.00 15.00 - 14.09 43.61
17 Nov 22 15:07 0.00 15.24 - 14.10 43.53 17 Nov 22 15:28 0.00 15.22 - 14.08 43.56
17 Nov 22 15:08 0.00 15.15 - 14.09 43.50 17 Nov 22 15:29 0.00 15.27 - 14.10 43.55
17 Nov 22 15:09 0.00 15.10 - 14.08 43.45 17 Nov 22 15:30 0.00 15.26 - 14.10 43.59
17 Nov 22 15:10 0.00 15.16 - 14.06 43.29 17 Nov 22 15:31 0.00 15.23 - 14.10 43.68
17 Nov 22 15:11 0.00 15.08 - 14.07 43.15 17 Nov 22 15:32 0.00 15.34 - 14.08 43.59
17 Nov 22 15:12 0.00 14.89 - 14.09 43.19 17 Nov 22 15:33 0.00 15.48 - 14.10 43.58
17 Nov 22 15:13 0.00 14.83 - 14.09 43.26 17 Nov 22 15:34 0.00 15.29 - 14.10 43.63
17 Nov 22 15:14 0.00 14.88 - 14.07 43.24 17 Nov 22 15:35 0.00 15.35 - 14.09 43.59
17 Nov 22 15:15 0.00 14.77 - 14.07 43.21 17 Nov 22 15:36 0.00 15.44 - 14.08 43.48
17 Nov 22 15:16 0.00 14.94 - 14.10 43.29 17 Nov 22 15:37 0.00 15.35 - 14.10 43.50
17 Nov 22 15:17 0.00 14.95 - 14.10 43.41 17 Nov 22 15:38 0.00 15.35 - 14.10 43.53
17 Nov 22 15:18 0.00 15.10 - 14.09 43.41 17 Nov 22 15:39 0.00 15.34 - 14.10 43.56
17 Nov 22 15:19 0.00 15.05 - 14.10 43.47 17 Nov 22 15:40 0.00 15.18 - 14.10 43.67
17 Nov 22 15:20 0.00 15.00 - 14.08 43.54 17 Nov 22 15:41 0.00 15.15 - 14.09 43.69
Max 0.01 15.82 - 14.12 43.67 Max 0.00 15.48 - 14.11 43.69
Avg 0.00 15.22 - 14.09 43.40 Avg 0.00 15.23 - 14.09 43.54

Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time 802 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
17 Nov 22 15:42 0.00 15.50 - 14.08 43.55 17 Nov 22 16:03 0.00 14.62 - 14.05 43.83
17 Nov 22 15:43 0.00 15.47 - 14.09 43.53 17 Nov 22 16:04 0.00 14.69 - 14.05 43.83
17 Nov 22 15:44 0.00 15.58 - 14.09 43.46 17 Nov 22 16:05 0.00 14.50 - 14.03 43.85
17 Nov 22 15:45 0.00 15.63 - 14.09 43.45 17 Nov 22 16:06 0.00 14.48 - 14.03 43.85
17 Nov 22 15:46 0.00 15.27 - 14.10 43.52 17 Nov 22 16:07 0.00 14.27 - 14.06 44.06
17 Nov 22 15:47 0.00 15.05 - 14.10 43.63 17 Nov 22 16:08 0.00 14.54 - 14.03 43.99
17 Nov 22 15:48 0.00 15.26 - 14.09 43.59 17 Nov 22 16:09 0.00 14.68 - 14.06 44.08
17 Nov 22 15:49 0.00 15.27 - 14.10 43.68 17 Nov 22 16:10 0.00 14.69 - 14.04 44.04
17 Nov 22 15:50 0.00 15.29 - 14.09 43.70 17 Nov 22 16:11 0.00 14.73 - 14.02 44.00
17 Nov 22 15:51 0.00 15.29 - 14.07 43.62 17 Nov 22 16:12 0.00 14.55 - 14.07 44.24
17 Nov 22 15:52 0.00 15.53 - 14.08 43.51 17 Nov 22 16:13 0.00 14.60 - 14.05 44.30
17 Nov 22 15:53 0.00 15.56 - 14.08 43.45 17 Nov 22 16:14 0.00 14.79 - 14.02 44.23
17 Nov 22 15:54 0.00 15.40 - 14.09 43.42 17 Nov 22 16:15 0.00 14.62 - 14.05 44.31
17 Nov 22 15:55 0.00 15.39 - 14.11 43.56 17 Nov 22 16:16 0.00 14.61 - 14.04 44.31
17 Nov 22 15:56 0.00 15.29 - 14.10 43.59 17 Nov 22 16:17 0.00 14.72 - 14.04 44.29
17 Nov 22 15:57 0.00 15.45 - 14.09 43.57 17 Nov 22 16:18 0.00 14.61 - 14.02 4427
17 Nov 22 15:58 0.00 15.25 - 14.09 43.55 17 Nov 22 16:19 0.00 14.52 - 14.04 44.26
17 Nov 22 15:59 0.00 15.28 - 14.08 43.55 17 Nov 22 16:20 0.00 14.49 - 14.02 44.28
17 Nov 22 16:00 0.00 15.30 - 14.09 43.60 17 Nov 22 16:21 0.00 14.71 - 14.02 44.24
17 Nov 22 16:01 0.00 14.92 - 14.07 43.66 17 Nov 22 16:22 0.00 14.68 - 14.02 44.23
17 Nov 22 16:02 0.00 14.95 - 14.07 43.73 17 Nov 22 16:23 0.00 14.71 - 14.03 44.29
Max 0.00 15.63 - 14.11 43.73 Max 0.00 14.79 - 14.07 4431
Avg 0.00 15.33 - 14.09 43.57 Avg 0.00 14.61 - 14.04 4413

Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
17 Nov 22 16:24 0.00 14.60 - 14.04 4437 17 Nov 22 16:45 0.00 14.76 - 14.03 44.43
17 Nov 22 16:25 0.00 14.85 - 14.00 44.26 17 Nov 22 16:46 0.00 14.82 - 14.03 44.46
17 Nov 22 16:26 0.00 14.69 - 14.02 44.26 17 Nov 22 16:47 0.00 14.94 - 14.02 44.41
17 Nov 22 16:27 0.00 14.41 - 14.03 44.36 17 Nov 22 16:48 0.00 14.86 - 14.03 44.38
17 Nov 22 16:28 0.00 14.58 - 14.05 44.47 17 Nov 22 16:49 0.00 14.57 - 14.02 44.42
17 Nov 22 16:29 0.00 14.85 - 14.05 44.56 17 Nov 22 16:50 0.00 14.58 - 14.03 44.44
17 Nov 22 16:30 0.00 15.02 - 14.03 4451 17 Nov 22 16:51 0.00 14.62 - 14.02 44.43
17 Nov 22 16:31 0.00 15.06 - 14.03 44.42 17 Nov 22 16:52 0.00 14.68 - 14.02 44.43
17 Nov 22 16:32 0.00 14.94 - 14.04 4437 17 Nov 22 16:53 0.00 14.58 - 14.04 44.49
17 Nov 22 16:33 0.00 14.85 - 14.02 4435 17 Nov 22 16:54 0.00 14.60 - 14.04 44.67
17 Nov 22 16:34 0.00 14.73 - 14.04 44.36 17 Nov 22 16:55 0.00 14.79 - 14.03 44.72
17 Nov 22 16:35 0.00 15.04 - 14.02 44.29 17 Nov 22 16:56 0.00 14.77 - 14.03 44.66
17 Nov 22 16:36 0.00 14.99 - 14.03 44.29 17 Nov 22 16:57 0.00 14.91 - 14.03 44.63
17 Nov 22 16:37 0.00 14.52 - 14.02 4435 17 Nov 22 16:58 0.00 14.86 - 14.04 4453
17 Nov 22 16:38 0.00 14.49 - 14.02 4437 17 Nov 22 16:59 0.00 14.80 - 14.06 43.99
17 Nov 22 16:39 0.00 14.50 - 14.01 4435 17 Nov 22 17:00 0.00 14.26 - 14.08 43.96
17 Nov 22 16:40 0.00 14.39 - 14.03 44.44 17 Nov 22 17:01 0.00 13.95 - 14.08 44.10
17 Nov 22 16:41 0.00 14.56 - 14.03 44.48 17 Nov 22 17:02 0.00 13.83 - 14.08 4413
17 Nov 22 16:42 0.00 14.58 - 14.03 44.50 17 Nov 22 17:03 0.00 13.84 - 14.07 44.07
17 Nov 22 16:43 0.00 14.71 - 14.02 44.44 17 Nov 22 17:04 0.00 13.93 - 14.07 44.01
17 Nov 22 16:44 0.00 14.94 - 14.03 44.37 17 Nov 22 17:05 0.00 13.81 - 14.06 43.95
Max 0.00 15.06 - 14.05 44.56 Max 0.00 14.94 - 14.08 4472
Avg 0.00 14.73 - 14.03 44.39 Avg 0.00 14.51 - 14.04 44.35




CEMs Data

ALS
Client Name Gulf BP Co.,Ltd. Date 17 Nov 22
Plant Name GBP Location HRSG 12
Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% MW ppm ppm ppm Vol% MW
17 Nov 22 17:06 0.00 13.73 - 14.06 43.92 17 Nov 22 17:27 0.00 13.94 - 14.04 43.79
17 Nov 22 17:07 0.00 13.65 - 14.07 44.09 17 Nov 22 17:28 0.00 13.99 - 14.02 43.74
17 Nov 22 17:08 0.00 13.66 - 14.07 44.02 17 Nov 22 17:29 0.00 14.03 - 14.03 43.66
17 Nov 22 17:09 0.00 13.89 - 14.06 43.96 17 Nov 22 17:30 0.00 13.86 - 14.03 43.68
17 Nov 22 17:10 0.00 13.82 - 14.06 44.00 17 Nov 22 17:31 0.00 13.72 - 14.03 43.68
17 Nov 22 17:11 0.00 13.70 - 14.07 43.98 17 Nov 22 17:32 0.00 13.92 - 14.02 43.65
17 Nov 22 17:12 0.00 13.90 - 14.07 44.03 17 Nov 22 17:33 0.00 13.96 - 14.03 43.60
17 Nov 22 17:13 0.00 13.96 - 14.06 43.98 17 Nov 22 17:34 0.00 13.98 - 14.03 43.61
17 Nov 22 17:14 0.00 13.97 - 14.06 43.93 17 Nov 22 17:35 0.00 13.86 - 14.02 43.59
17 Nov 22 17:15 0.00 13.95 - 14.06 44.00 17 Nov 22 17:36 0.00 13.90 - 14.02 43.57
17 Nov 22 17:16 0.00 13.82 - 14.06 44.02 17 Nov 22 17:37 0.00 13.91 - 14.03 43.70
17 Nov 22 17:17 0.00 13.75 - 14.06 44.02 17 Nov 22 17:38 0.05 13.82 - 14.03 43.68
17 Nov 22 17:18 0.00 13.75 - 14.05 43.97 17 Nov 22 17:39 0.10 13.98 - 14.02 43.75
17 Nov 22 17:19 0.00 13.76 - 14.05 43.94 17 Nov 22 17:40 0.14 13.96 - 14.03 43.80
17 Nov 22 17:20 0.00 13.73 - 14.05 43.97 17 Nov 22 17:41 0.11 13.86 - 14.02 43.75
17 Nov 22 17:21 0.00 13.70 - 14.06 43.90 17 Nov 22 17:42 0.00 13.82 - 14.02 43.82
17 Nov 22 17:22 0.00 13.89 - 14.04 43.94 17 Nov 22 17:43 0.00 13.77 - 14.01 43.78
17 Nov 22 17:23 0.00 13.93 - 14.04 43.98 17 Nov 22 17:44 0.00 13.81 - 14.02 43.78
17 Nov 22 17:24 0.00 13.91 - 14.04 43.96 17 Nov 22 17:45 0.00 13.80 - 14.02 43.71
17 Nov 22 17:25 0.01 13.99 - 14.03 43.87 17 Nov 22 17:46 0.00 13.89 - 14.01 43.63
17 Nov 22 17:26 0.00 13.97 - 14.03 43.83 17 Nov 22 17:47 0.00 13.80 - 14.02 43.63
Max 0.01 13.99 - 14.07 44.09 Max 0.14 14.03 - 14.04 43.82
Avg 0.00 13.83 - 14.05 43.97 Avg 0.02 13.88 - 14.02 43.70
Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time S02 NOx co 02 Load
ppm ppm ppm Vol% Mw ppm ppm ppm Vol% MW
17 Nov 22 17:48 0.00 13.81 - 14.01 43.51 17 Nov 22 18:09 0.15 13.99 - 14.00 43.41
17 Nov 22 17:49 0.00 13.86 - 14.01 43.53 17 Nov 22 18:10 0.07 13.92 - 14.01 43.48
17 Nov 22 17:50 0.00 13.78 - 14.01 43.53 17 Nov 22 18:11 0.00 13.71 - 14.01 43.52
17 Nov 22 17:51 0.04 13.90 - 14.01 43.42 17 Nov 22 18:12 0.00 13.79 - 14.00 43.42
17 Nov 22 17:52 0.14 13.86 - 14.01 43.52 17 Nov 22 18:13 0.00 13.78 - 14.00 43.39
17 Nov 22 17:53 0.17 13.98 - 14.01 43.51 17 Nov 22 18:14 0.00 13.83 - 14.00 43.39
17 Nov 22 17:54 0.14 13.85 - 14.02 43.55 17 Nov 22 18:15 0.00 13.77 - 14.00 43.41
17 Nov 22 17:55 0.03 13.86 - 14.01 43.57 17 Nov 22 18:16 0.00 13.80 - 14.00 43.41
17 Nov 22 17:56 0.00 13.86 - 14.01 43.48 17 Nov 22 18:17 0.00 13.84 - 14.00 43.46
17 Nov 22 17:57 0.00 13.73 - 14.02 43.50 17 Nov 22 18:18 0.00 13.64 - 14.01 43.47
17 Nov 22 17:58 0.00 13.68 - 14.01 43.47 17 Nov 22 18:19 0.00 13.93 - 14.00 43.48
17 Nov 22 17:59 0.00 13.69 - 14.01 43.49 17 Nov 22 18:20 0.00 14.05 - 14.01 43.46
17 Nov 22 18:00 0.00 13.63 - 14.01 43.50 17 Nov 22 18:21 0.09 13.98 - 14.01 43.58
17 Nov 22 18:01 0.00 13.77 - 14.01 43.50 17 Nov 22 18:22 0.15 13.98 - 14.01 43.50
17 Nov 22 18:02 0.00 13.75 - 14.02 43.55 17 Nov 22 18:23 0.20 14.05 - 14.01 43.46
17 Nov 22 18:03 0.00 13.74 - 14.01 43.46 17 Nov 22 18:24 0.18 14.06 - 14.01 43.59
17 Nov 22 18:04 0.00 13.82 - 14.01 43.47 17 Nov 22 18:25 0.04 13.93 - 14.00 43.57
17 Nov 22 18:05 0.00 13.85 - 14.02 43.47 17 Nov 22 18:26 0.00 13.76 - 14.00 43.57
17 Nov 22 18:06 0.02 13.89 - 14.01 43.44 17 Nov 22 18:27 0.00 13.71 - 14.00 43.53
17 Nov 22 18:07 0.09 13.79 - 14.02 43.51 17 Nov 22 18:28 0.00 13.72 - 14.00 43.45
17 Nov 22 18:08 0.13 13.79 - 14.01 43.45 17 Nov 22 18:29 0.00 13.79 - 14.00 43.39
Max 0.17 13.98 - 14.02 43.57 Max 0.20 14.06 - 14.01 43.59
Avg 0.04 13.80 - 14.01 43.50 Avg 0.04 13.86 - 14.00 43.47
Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 Load Date Time 802 NOx co 02 Load
ppm ppm ppm Vol% Mw ppm ppm ppm Vol% MW
17 Nov 22 18:30 0.00 13.77 - 14.00 43.41 17 Nov 22 18:51 0.01 13.92 - 14.01 43.44
17 Nov 22 18:31 0.00 13.70 - 14.00 43.46 17 Nov 22 18:52 0.10 13.96 - 14.00 43.34
17 Nov 22 18:32 0.00 13.69 - 14.00 43.43 17 Nov 22 18:53 0.14 14.00 - 14.01 43.36
17 Nov 22 18:33 0.00 13.80 - 14.00 43.40 17 Nov 22 18:54 0.15 13.83 - 14.01 43.37
17 Nov 22 18:34 0.00 13.76 - 14.00 43.41 17 Nov 22 18:55 0.12 13.92 - 14.00 43.34
17 Nov 22 18:35 0.00 13.84 - 14.00 43.44 17 Nov 22 18:56 0.00 13.78 - 14.01 43.43
17 Nov 22 18:36 0.04 13.84 - 14.00 43.43 17 Nov 22 18:57 0.00 13.79 - 14.00 43.33
17 Nov 22 18:37 0.12 14.07 - 14.00 43.44 17 Nov 22 18:58 0.00 13.90 - 14.00 43.27
17 Nov 22 18:38 0.14 13.91 - 14.01 43.52 17 Nov 22 18:59 0.00 13.68 - 14.01 43.28
17 Nov 22 18:39 0.15 13.99 - 14.00 43.49 17 Nov 22 19:00 0.00 13.79 - 14.01 43.27
17 Nov 22 18:40 0.03 13.94 - 14.00 43.45 17 Nov 22 19:01 0.00 13.82 - 14.00 43.28
17 Nov 22 18:41 0.00 13.87 - 14.00 43.51 17 Nov 22 19:02 0.00 13.73 - 14.01 43.33
17 Nov 22 18:42 0.00 13.81 - 13.99 43.49 17 Nov 22 19:03 0.00 13.68 - 14.01 43.36
17 Nov 22 18:43 0.00 13.77 - 14.01 43.47 17 Nov 22 19:04 0.00 13.80 - 14.00 43.33
17 Nov 22 18:44 0.00 13.97 - 14.00 43.43 17 Nov 22 19:05 0.00 13.77 - 14.01 43.32
17 Nov 22 18:45 0.00 13.87 - 14.00 43.33 17 Nov 22 19:06 0.00 13.82 - 14.00 43.31
17 Nov 22 18:46 0.00 13.86 - 14.00 43.35 17 Nov 22 19:07 0.03 13.78 - 14.01 43.33
17 Nov 22 18:47 0.00 13.87 - 14.00 43.42 17 Nov 22 19:08 0.09 13.81 - 14.01 43.28
17 Nov 22 18:48 0.00 13.80 - 14.00 43.33 17 Nov 22 19:09 0.11 13.90 - 14.01 43.24
17 Nov 22 18:49 0.00 13.76 - 14.00 43.34 17 Nov 22 19:10 0.11 13.82 - 14.01 43.25
17 Nov 22 18:50 0.00 13.81 - 14.01 43.37 17 Nov 22 19:11 0.02 13.84 - 14.01 43.31
Max 0.15 14.07 - 14.01 43.52 Max 0.15 14.00 - 14.01 43.44
Avg 0.02 13.84 - 14.00 43.42 Avg 0.04 13.83 - 14.01 43.32




Reference Method Data

ALS
Client Name Gulf BP Co.,Ltd. Date 17 Nov 22
Plant Name GBP Location HRSG 12
Run No: 1 Time Base : 21 min Run No: 2 Time Base : 21 min
Date Time S02 NOx co 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
17 Nov 22 15:00 0.05 16.46 - 13.98 - 17 Nov 22 15:21 0.02 16.17 - 13.98 -
17 Nov 22 15:01 0.05 16.64 - 13.97 - 17 Nov 22 15:22 0.01 16.22 - 13.98 -
17 Nov 22 15:02 0.05 16.76 - 13.97 - 17 Nov 22 15:23 0.02 16.29 - 13.98 -
17 Nov 22 15:03 0.05 16.82 - 13.98 - 17 Nov 22 15:24 0.01 16.34 - 13.98 -
17 Nov 22 15:04 0.06 16.81 - 13.99 - 17 Nov 22 15:25 0.01 16.40 - 13.97 -
17 Nov 22 15:05 0.06 16.84 - 13.97 - 17 Nov 22 15:26 0.02 16.45 - 13.96 -
17 Nov 22 15:06 0.06 16.89 - 13.99 - 17 Nov 22 15:27 0.02 16.52 - 13.96 -
17 Nov 22 15:07 0.03 16.91 - 13.98 - 17 Nov 22 15:28 0.01 16.52 - 13.96 -
17 Nov 22 15:08 0.03 16.90 - 13.99 - 17 Nov 22 15:29 0.01 16.54 - 13.97 -
17 Nov 22 15:09 0.03 16.95 - 13.99 - 17 Nov 22 15:30 0.01 16.38 - 13.99 -
17 Nov 22 15:10 0.03 16.93 - 14.00 - 17 Nov 22 15:31 0.01 16.30 - 13.98 -
17 Nov 22 15:11 0.03 16.75 - 13.98 - 17 Nov 22 15:32 0.01 16.33 - 13.97 -
17 Nov 22 15:12 0.02 16.50 - 13.97 - 17 Nov 22 15:33 0.01 16.53 - 13.97 -
17 Nov 22 15:13 0.02 16.36 - 13.96 - 17 Nov 22 15:34 0.01 16.60 - 13.98 -
17 Nov 22 15:14 0.02 16.38 - 13.95 - 17 Nov 22 15:35 0.02 16.55 - 13.99 -
17 Nov 22 15:15 0.02 16.44 - 13.94 - 17 Nov 22 15:36 0.01 16.57 - 13.97 -
17 Nov 22 15:16 0.02 16.44 - 13.97 - 17 Nov 22 15:37 0.01 16.69 - 13.97 -
17 Nov 22 15:17 0.01 16.32 - 13.98 - 17 Nov 22 15:38 0.01 16.69 - 13.98 -
17 Nov 22 15:18 0.01 16.16 - 13.96 - 17 Nov 22 15:39 0.02 16.62 - 13.98 -
17 Nov 22 15:19 0.02 16.09 - 13.95 - 17 Nov 22 15:40 0.01 16.58 - 13.96 -
17 Nov 22 15:20 0.02 16.11 - 13.97 - 17 Nov 22 15:41 0.01 16.63 - 13.98 -
Max 0.06 16.95 - 14.00 - Max 0.02 16.69 - 13.99 -
Avg 0.03 16.59 - 13.97 - Avg 0.01 16.47 - 13.97 -
Run No: 3 Time Base : 21 min Run No: 4 Time Base : 21 min
Date Time S02 NOx Cco 02 co2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
17 Nov 22 15:42 0.02 16.63 - 13.98 - 17 Nov 22 16:03 0.03 16.65 - 13.98 -
17 Nov 22 15:43 0.02 16.61 - 13.98 - 17 Nov 22 16:04 0.04 16.61 - 13.98 -
17 Nov 22 15:44 0.03 16.60 - 13.98 - 17 Nov 22 16:05 0.04 16.51 - 13.98 -
17 Nov 22 15:45 0.03 16.53 - 13.98 - 17 Nov 22 16:06 0.03 16.25 - 13.96 -
17 Nov 22 15:46 0.02 16.59 - 13.96 - 17 Nov 22 16:07 0.03 16.03 - 13.95 -
17 Nov 22 15:47 0.02 16.64 - 13.97 - 17 Nov 22 16:08 0.04 15.90 - 13.95 -
17 Nov 22 15:48 0.02 16.66 - 13.97 - 17 Nov 22 16:09 0.04 15.84 - 13.94 -
17 Nov 22 15:49 0.02 16.68 - 13.97 - 17 Nov 22 16:10 0.04 15.87 - 13.93 -
17 Nov 22 15:50 0.02 16.66 - 13.98 - 17 Nov 22 16:11 0.04 15.70 - 13.96 -
17 Nov 22 15:51 0.02 16.54 - 13.99 - 17 Nov 22 16:12 0.04 15.68 - 13.94 -
17 Nov 22 15:52 0.03 16.43 - 13.98 - 17 Nov 22 16:13 0.04 15.81 - 13.95 -
17 Nov 22 15:53 0.02 16.46 - 13.98 - 17 Nov 22 16:14 0.04 15.93 - 13.96 -
17 Nov 22 15:54 0.02 16.49 - 13.98 - 17 Nov 22 16:15 0.05 15.92 - 13.93 -
17 Nov 22 15:55 0.03 16.45 - 13.96 - 17 Nov 22 16:16 0.05 15.91 - 13.95 -
17 Nov 22 15:56 0.02 16.55 - 13.96 - 17 Nov 22 16:17 0.05 15.86 - 13.96 -
17 Nov 22 15:57 0.03 16.66 - 13.96 - 17 Nov 22 16:18 0.05 15.88 - 13.93 -
17 Nov 22 15:58 0.03 16.68 - 13.97 - 17 Nov 22 16:19 0.06 15.96 - 13.95 -
17 Nov 22 15:59 0.03 16.64 - 13.99 - 17 Nov 22 16:20 0.06 15.96 - 13.94 -
17 Nov 22 16:00 0.02 16.63 - 14.00 - 17 Nov 22 16:21 0.06 15.99 - 13.94 -
17 Nov 22 16:01 0.03 16.67 - 13.98 - 17 Nov 22 16:22 0.06 16.00 - 13.93 -
17 Nov 22 16:02 0.04 16.69 - 13.98 - 17 Nov 22 16:23 0.06 15.94 - 13.92 -
Max 0.04 16.69 - 14.00 - Max 0.06 16.65 - 13.98 -
Avg 0.02 16.59 - 13.98 - Avg 0.05 16.01 - 13.95 -
Run No: 5 Time Base : 21 min Run No: 6 Time Base : 21 min
Date Time S02 NOx co 02 Co2 Date Time S02 NOx co 02 Cc0o2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
17 Nov 22 16:24 0.06 15.83 - 13.93 - 17 Nov 22 16:45 0.05 15.66 - 13.92 -
17 Nov 22 16:25 0.06 15.80 - 13.91 - 17 Nov 22 16:46 0.05 15.73 - 13.93 -
17 Nov 22 16:26 0.06 15.83 - 13.91 - 17 Nov 22 16:47 0.05 15.91 - 13.92 -
17 Nov 22 16:27 0.06 15.84 - 13.92 - 17 Nov 22 16:48 0.05 16.05 - 13.92 -
17 Nov 22 16:28 0.06 15.78 - 13.93 - 17 Nov 22 16:49 0.05 16.08 - 13.93 -
17 Nov 22 16:29 0.07 15.79 - 13.91 - 17 Nov 22 16:50 0.05 15.97 - 13.92 -
17 Nov 22 16:30 0.06 15.84 - 13.91 - 17 Nov 22 16:51 0.05 15.97 - 13.92 -
17 Nov 22 16:31 0.06 15.83 - 13.91 - 17 Nov 22 16:52 0.05 16.06 - 13.92 -
17 Nov 22 16:32 0.07 15.76 - 13.93 - 17 Nov 22 16:53 0.05 16.02 - 13.91 -
17 Nov 22 16:33 0.07 15.85 - 13.95 - 17 Nov 22 16:54 0.06 15.82 - 13.91 -
17 Nov 22 16:34 0.07 16.11 - 13.93 - 17 Nov 22 16:55 0.05 15.77 - 13.93 -
17 Nov 22 16:35 0.07 16.26 - 13.93 - 17 Nov 22 16:56 0.05 15.88 - 13.92 -
17 Nov 22 16:36 0.07 16.34 - 13.93 - 17 Nov 22 16:57 0.05 15.94 - 13.93 -
17 Nov 22 16:37 0.07 16.26 - 13.92 - 17 Nov 22 16:58 0.05 15.96 - 13.94 -
17 Nov 22 16:38 0.07 16.11 - 13.92 - 17 Nov 22 16:59 0.06 15.96 - 13.93 -
17 Nov 22 16:39 0.07 16.08 - 13.92 - 17 Nov 22 17:00 0.05 16.04 - 13.93 -
17 Nov 22 16:40 0.08 16.10 - 13.91 - 17 Nov 22 17:01 0.04 16.15 - 13.92 -
17 Nov 22 16:41 0.06 16.05 - 13.93 - 17 Nov 22 17:02 0.05 16.13 - 13.93 -
17 Nov 22 16:42 0.05 15.85 - 13.91 - 17 Nov 22 17:03 0.05 16.06 - 13.94 -
17 Nov 22 16:43 0.05 15.69 - 13.91 - 17 Nov 22 17:04 0.05 15.78 - 13.96 -
17 Nov 22 16:44 0.05 15.62 - 13.91 - 17 Nov 22 17:05 0.05 15.41 - 13.97 -
Max 0.08 16.34 - 13.95 - Max 0.06 16.15 - 13.97 -
Avg 0.06 15.93 - 13.92 - Avg 0.05 15.92 - 13.93 -




Reference Method Data

ALS
Client Name Gulf BP Co.,Ltd. Date 17 Nov 22
Plant Name GBP Location HRSG 12
Run No: 7 Time Base : 21 min Run No: 8 Time Base : 21 min
Date Time S02 NOx co 02 Cc0o2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
17 Nov 22 17:06 0.05 15.14 - 13.98 - 17 Nov 22 17:27 0.03 15.05 - 13.93 -
17 Nov 22 17:07 0.05 15.07 - 13.97 - 17 Nov 22 17:28 0.03 15.07 - 13.94 -
17 Nov 22 17:08 0.05 15.09 - 13.96 - 17 Nov 22 17:29 0.03 15.07 - 13.93 -
17 Nov 22 17:09 0.04 15.12 - 13.96 - 17 Nov 22 17:30 0.03 15.09 - 13.92 -
17 Nov 22 17:10 0.05 15.09 - 13.96 - 17 Nov 22 17:31 0.03 15.07 - 13.92 -
17 Nov 22 17:1 0.04 15.06 - 13.97 - 17 Nov 22 17:32 0.02 15.06 - 13.92 -
17 Nov 22 17:12 0.03 15.04 - 13.97 - 17 Nov 22 17:33 0.03 15.09 - 13.91 -
17 Nov 22 17:13 0.03 15.07 - 13.96 - 17 Nov 22 17:34 0.03 15.12 - 13.92 -
17 Nov 22 17:14 0.04 15.09 - 13.95 - 17 Nov 22 17:35 0.03 15.10 - 13.92 -
17 Nov 22 17:15 0.03 15.05 - 13.96 - 17 Nov 22 17:36 0.03 15.06 - 13.92 -
17 Nov 22 17:16 0.03 14.99 - 13.95 - 17 Nov 22 17:37 0.03 15.05 - 13.92 -
17 Nov 22 17:17 0.03 15.02 - 13.96 - 17 Nov 22 17:38 0.03 15.06 - 13.93 -
17 Nov 22 17:18 0.04 15.06 - 13.95 - 17 Nov 22 17:39 0.03 15.11 - 13.92 -
17 Nov 22 17:19 0.03 15.10 - 13.95 - 17 Nov 22 17:40 0.03 15.10 - 13.92 -
17 Nov 22 17:20 0.03 15.07 - 13.95 - 17 Nov 22 17:41 0.03 15.08 - 13.92 -
17 Nov 22 17:21 0.04 15.03 - 13.95 - 17 Nov 22 17:42 0.03 14.98 - 13.93 -
17 Nov 22 17:22 0.03 15.01 - 13.95 - 17 Nov 22 17:43 0.03 14.96 - 13.92 -
17 Nov 22 17:23 0.03 15.04 - 13.94 - 17 Nov 22 17:44 0.03 15.01 - 13.92 -
17 Nov 22 17:24 0.03 15.00 - 13.94 - 17 Nov 22 17:45 0.02 15.02 - 13.93 -
17 Nov 22 17:25 0.02 14.97 - 13.95 - 17 Nov 22 17:46 0.02 14.99 - 13.92 -
17 Nov 22 17:26 0.03 14.99 - 13.93 - 17 Nov 22 17:47 0.02 14.95 - 13.92 -
Max 0.05 15.14 - 13.98 - Max 0.03 15.12 - 13.94 -
Avg 0.04 15.05 - 13.95 - Avg 0.03 15.05 - 13.92 -
Run No: 9 Time Base : 21 min Run No: 10 Time Base : 21 min
Date Time S02 NOx Cco 02 C0o2 Date Time S02 NOx Cco 02 co2
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
17 Nov 22 17:48 0.03 14.96 - 13.91 - 17 Nov 22 18:09 0.02 14.98 - 13.92 -
17 Nov 22 17:49 0.03 14.97 - 13.91 - 17 Nov 22 18:10 0.03 14.99 - 13.92 -
17 Nov 22 17:50 0.03 14.97 - 13.91 - 17 Nov 22 18:11 0.03 14.95 - 13.91 -
17 Nov 22 17:51 0.02 14.96 - 13.91 - 17 Nov 22 18:12 0.03 14.89 - 13.92 -
17 Nov 22 17:52 0.02 14.92 - 13.92 - 17 Nov 22 18:13 0.03 14.86 - 13.91 -
17 Nov 22 17:53 0.02 14.92 - 13.91 - 17 Nov 22 18:14 0.03 14.97 - 13.91 -
17 Nov 22 17:54 0.03 14.93 - 13.91 - 17 Nov 22 18:15 0.03 14.96 - 13.92 -
17 Nov 22 17:55 0.02 14.94 - 13.91 - 17 Nov 22 18:16 0.03 14.92 - 13.91 -
17 Nov 22 17:56 0.03 14.92 - 13.91 - 17 Nov 22 18:17 0.03 14.91 - 13.91 -
17 Nov 22 17:57 0.02 14.97 - 13.91 - 17 Nov 22 18:18 0.03 14.91 - 13.91 -
17 Nov 22 17:58 0.03 14.98 - 13.91 - 17 Nov 22 18:19 0.03 14.90 - 13.91 -
17 Nov 22 17:59 0.02 14.96 - 13.92 - 17 Nov 22 18:20 0.03 14.89 - 13.91 -
17 Nov 22 18:00 0.03 14.99 - 13.91 - 17 Nov 22 18:21 0.03 14.92 - 13.90 -
17 Nov 22 18:01 0.02 15.01 - 13.91 - 17 Nov 22 18:22 0.03 14.93 - 13.91 -
17 Nov 22 18:02 0.02 15.02 - 13.91 - 17 Nov 22 18:23 0.03 14.95 - 13.90 -
17 Nov 22 18:03 0.02 15.00 - 13.91 - 17 Nov 22 18:24 0.03 15.04 - 13.90 -
17 Nov 22 18:04 0.02 15.00 - 13.91 - 17 Nov 22 18:25 0.03 15.07 - 13.91 -
17 Nov 22 18:05 0.03 14.97 - 13.92 - 17 Nov 22 18:26 0.03 15.03 - 13.91 -
17 Nov 22 18:06 0.03 14.93 - 13.92 - 17 Nov 22 18:27 0.03 15.01 - 13.91 -
17 Nov 22 18:07 0.03 14.91 - 13.92 - 17 Nov 22 18:28 0.03 15.03 - 13.91 -
17 Nov 22 18:08 0.02 14.95 - 13.91 - 17 Nov 22 18:29 0.03 15.02 - 13.91 -
Max 0.03 15.02 - 13.92 - Max 0.03 15.07 - 13.92 -
Avg 0.02 14.96 - 13.91 - Avg 0.03 14.96 - 13.91 -
Run No: 11 Time Base : 21 min Run No: 12 Time Base : 21 min
Date Time S02 NOx co 02 C0o2 Date Time S02 NOx co 02 Cc02
ppm ppm ppm Vol% Vol% ppm ppm ppm Vol% Vol%
17 Nov 22 18:30 0.03 14.96 - 13.90 - 17 Nov 22 18:51 0.03 15.10 - 13.89 -
17 Nov 22 18:31 0.03 14.96 - 13.90 - 17 Nov 22 18:52 0.02 15.08 - 13.90 -
17 Nov 22 18:32 0.03 14.97 - 13.90 - 17 Nov 22 18:53 0.03 15.07 - 13.90 -
17 Nov 22 18:33 0.03 15.03 - 13.90 - 17 Nov 22 18:54 0.03 15.05 - 13.90 -
17 Nov 22 18:34 0.03 15.01 - 13.90 - 17 Nov 22 18:55 0.03 15.01 - 13.91 -
17 Nov 22 18:35 0.03 15.00 - 13.90 - 17 Nov 22 18:56 0.02 14.98 - 13.90 -
17 Nov 22 18:36 0.02 14.97 - 13.89 - 17 Nov 22 18:57 0.03 15.05 - 13.90 -
17 Nov 22 18:37 0.03 14.96 - 13.90 - 17 Nov 22 18:58 0.03 15.04 - 13.90 -
17 Nov 22 18:38 0.03 14.96 - 13.90 - 17 Nov 22 18:59 0.03 14.97 - 13.90 -
17 Nov 22 18:39 0.03 14.95 - 13.90 - 17 Nov 22 19:00 0.03 14.92 - 13.90 -
17 Nov 22 18:40 0.03 14.95 - 13.90 - 17 Nov 22 19:01 0.03 14.91 - 13.90 -
17 Nov 22 18:41 0.03 15.03 - 13.89 - 17 Nov 22 19:02 0.03 14.99 - 13.89 -
17 Nov 22 18:42 0.03 15.04 - 13.90 - 17 Nov 22 19:03 0.02 15.00 - 13.91 -
17 Nov 22 18:43 0.03 15.05 - 13.90 - 17 Nov 22 19:04 0.03 14.96 - 13.91 -
17 Nov 22 18:44 0.03 15.04 - 13.90 - 17 Nov 22 19:05 0.03 14.91 - 13.90 -
17 Nov 22 18:45 0.03 15.07 - 13.90 - 17 Nov 22 19:06 0.03 14.97 - 13.90 -
17 Nov 22 18:46 0.03 15.09 - 13.90 - 17 Nov 22 19:07 0.03 14.95 - 13.91 -
17 Nov 22 18:47 0.03 15.06 - 13.90 - 17 Nov 22 19:08 0.03 14.97 - 13.90 -
17 Nov 22 18:48 0.02 15.10 - 13.90 - 17 Nov 22 19:09 0.02 14.95 - 13.90 -
17 Nov 22 18:49 0.03 15.10 - 13.90 - 17 Nov 22 19:10 0.02 14.95 - 13.89 -
17 Nov 22 18:50 0.03 15.12 - 13.90 - 17 Nov 22 19:11 0.02 14.95 - 13.90 -
Max 0.03 15.12 - 13.90 - Max 0.03 15.10 - 13.91 -
Avg 0.03 15.02 - 13.90 - Avg 0.03 14.99 - 13.90 -




Lot No. 22119286-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co.,Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.01 0.04
Low-Level Gas 8.02 8.03 8.01 0.08
Span Gas 16.02 16.01 16.05 0.16
CO ANALYZER
Model TELEDYNE API T300M Serial No. 377
Span (ppm) 100
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.03 0.03
Low-Level Gas 54.42 54.43 54.38 0.05
Span Gas 79.73 79.71 79.67 0.04

Calibrated by

|

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 22119286-1

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA

Client Gulf BP Co.,Ltd. Location : HRSG 11
Date 18 Nov 22 Test Operator : Worawich T.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25

O, Analyzer Initial Values Final Values

Calibration System System System System Drift

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

Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.02 0.08 0.08
Upscale Gas 16.01 16.06 0.20 16.08 0.28 0.08
CO ANALYZER
Cylinder Conc. (ppm) 1 79.73 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)

Zero Gas 0.00 0.02 0.02 0.01 0.01 0.01
Upscale Gas 79.71 79.75 0.04 79.80 0.09 0.05

Calibrated by

P L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




ALS EMISSION TEST RESULT

Run # 1
Client Gulf BP Co.,Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
Start Time 13:35 Finish Time 13:55

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

13:35 13.92 4.21 - - 0.98
13:36 13.99 417 - - 1.01
13:37 13.99 4.22 - - 0.98
13:38 13.97 4.18 - - 0.95
13:39 14.02 4.15 - - 0.91
13:40 14.02 417 - - 0.88
13:41 14.02 4.19 - - 0.85
13:42 14.02 4.17 - - 0.89
13:43 14.02 4.21 - - 0.92
13:44 14.02 4.18 - - 0.89
13:45 14.02 4.20 - - 0.89
13:46 14.02 417 - - 0.96
13:47 14.01 4.18 - - 0.99
13:48 14.01 417 - - 0.95
13:49 14.01 4.21 - - 0.91
13:50 14.01 4.21 - - 0.90
13:51 14.01 4.18 - - 0.92
13:52 14.00 4.18 - - 0.92
13:53 14.00 4.15 - - 0.90
13:54 14.01 4.18 - - 0.89
13:55 14.01 4.20 - - 0.92
Average 14.00 4.18 - - 0.92

M L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 2
Client Gulf BP Co.,Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
Start Time 13:56 Finish Time 14:16

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

13:56 14.00 4.18 - - 0.92
13:57 14.00 4.18 - - 0.89
13:58 14.01 4.14 - - 0.94
13:59 14.00 4.16 - - 0.98
14:00 14.00 4.18 - - 0.96
14:01 14.00 4.18 - - 0.93
14:02 13.99 4.18 - - 0.94
14:03 13.99 4.16 - - 1.00
14:04 14.01 4.20 - - 0.97
14:05 14.00 4.18 - - 0.96
14:06 14.00 4.17 - - 0.93
14:07 14.01 4.17 - - 0.98
14:08 14.00 4.17 - - 0.97
14:09 14.00 4.20 - - 0.89
14:10 14.01 4.21 - - 0.89
14:11 14.00 4.20 - - 0.91
14:12 14.01 4.19 - - 0.97
14:13 14.01 4.20 - - 1.00
14:14 14.00 4.19 - - 0.92
14:15 13.99 4.22 - - 0.93
14:16 13.99 4.19 - - 0.94
Average 14.00 4.18 - - 0.94

Wi T

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 3
Client Gulf BP Co.,Ltd. Location HRSG 11
Date 18 Nov 22 Test Operator Worawich T.
Start Time 14:17 Finish Time 14:37

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

14:17 13.99 4.19 - - 0.90
14:18 13.98 4.19 - - 0.91
14:19 13.99 4.16 - - 0.91
14:20 14.00 4.20 - - 0.86
14:21 13.99 4.20 - - 0.90
14:22 14.00 4.19 - - 0.95
14:23 14.00 4.19 - - 0.88
14:24 14.01 4.15 - - 0.88
14:25 14.00 4.20 - - 0.92
14:26 14.00 4.18 - - 0.94
14:27 14.00 4.19 - - 0.93
14:28 14.01 4.22 - - 0.88
14:29 14.01 4.16 - - 0.15
14:30 14.02 4.18 - - 0.87
14:31 13.99 4.21 - - 1.02
14:32 14.00 4.18 - - 0.93
14:33 14.01 4.16 - - 0.94
14:34 14.02 4.19 - - 0.90
14:35 14.01 4.19 - - 0.92
14:36 14.02 4.16 - - 0.90
14.37 14.01 4.19 - - 0.90
Average 14.00 4.18 - - 0.88

Woruich |

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 22119287-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
O, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 8.02 8.02 8.04 0.08
Span Gas 16.02 16.03 16.06 0.12
CO ANALYZER
Model TELEDYNE API T300M Serial No. 377
Span (ppm) 100
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 54.42 54.40 54.39 0.01
Span Gas 79.73 79.75 79.69 0.06
CO2 ANALYZER
Model TELEDYNE API T300M Serial No. 377
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.01 0.04
Low-Level Gas 15.03 15.04 15.08 0.16
Span Gas 21.97 21.98 21.94 0.16

Calibrated by

|

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



Lot No. 22119287-1
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
O, ANALYZER
Cylinder Conc. (%) 16.02 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.04 0.00 0.00 0.04
Upscale Gas 16.03 16.09 0.24 16.11 0.32 0.08
CO ANALYZER
Cylinder Conc. (ppm) 1 79.73 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.01 0.01 0.01 0.00
Upscale Gas 79.75 79.72 0.03 79.69 0.06 0.03
CO2 ANALYZER
Cylinder Conc. (%) 1 21.97 Span (%) : 25
CO2 Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.01 0.04 0.01 0.04 0.00
Upscale Gas 21.98 21.82 0.64 21.85 0.52 0.12

Calibrated by

P L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group




ALS EMISSION TEST RESULT

Run # 1
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
Start Time 15:00 Finish Time 15:20

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark

15:00 13.98 4.19 - - 1.03
15:01 13.97 4.14 - - 1.00
15:02 13.97 4.17 - - 1.00
15:03 13.98 4.14 - - 0.97
15:04 13.99 4.16 - - 0.99
15:05 13.97 4.14 - - 0.96
15:06 13.99 4.13 - - 0.93
15:07 13.98 417 - - 0.96
15:08 13.99 4.17 - - 1.02
15:09 13.99 418 - - 1.01
15:10 14.00 4.14 - - 1.02
15:11 13.98 4.17 - - 1.01
15:12 13.97 4.17 - - 0.97
15:13 13.96 4.15 - - 0.92
15:14 13.95 4.18 - - 0.95
15:15 13.94 4.19 - - 0.97
15:16 13.97 4.17 - - 1.01
15:17 13.98 4.20 - - 0.98
15:18 13.96 4.17 - - 0.97
15:19 13.95 4.19 - - 0.94
15:20 13.97 4.17 - - 0.96
Average 13.97 4.16 - - 0.98

M L

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 2
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
Start Time 15:21 Finish Time 15:41
SO, Analyzer Model TELEDYNE API T100H Serial No. 324
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
15:21 13.98 4.18 - - 0.97
15:22 13.98 4.15 - - 0.99
15:23 13.98 4.19 - - 1.01
15:24 13.98 4.19 - - 0.96
15:25 13.97 4.18 - - 0.93
15:26 13.96 4.18 - - 0.94
15:27 13.96 4.15 - - 0.97
15:28 13.96 4.16 - - 0.97
15:29 13.97 4.18 - - 0.97
15:30 13.99 4.17 - - 0.95
15:31 13.98 4.18 - - 1.01
15:32 13.97 4.16 - - 1.00
15:33 13.97 4.14 - - 1.00
15:34 13.98 4.16 - - 0.97
15:35 13.99 4.16 - - 0.90
15:36 13.97 4.19 - - 0.92
15:37 13.97 4.15 - - 0.94
15:38 13.98 415 - - 0.97
15:39 13.98 4.16 - - 0.97
15:40 13.96 4.11 - - 0.97
15:41 13.98 4.15 - - 0.95
Average 13.97 4.16 - - 0.96

Wi T

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



ALS EMISSION TEST RESULT

Run # 3
Client Gulf BP Co.,Ltd. Location HRSG 12
Date 17 Nov 22 Test Operator Worawich T.
Start Time 15:42 Finish Time 16:02

SO, Analyzer Model TELEDYNE API T100H Serial No. 324

NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482

CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 377

Time (min) 0, (%) CO; (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark

15:42 13.98 4.16 - - 0.93
15:43 13.98 417 - - 0.93
15:44 13.98 4.19 - - 0.90
15:45 13.98 4.15 - - 0.92
15:46 13.96 4.18 - - 0.96
15:47 13.97 4.15 - - 0.97
15:48 13.97 4.16 - - 0.95
15:49 13.97 414 - - 0.91
15:50 13.98 4.13 - - 0.94
15:51 13.99 4.18 - - 0.96
15:52 13.98 4.14 - - 0.97
15:53 13.98 4.15 - - 0.95
15:54 13.98 4.18 - - 0.92
15:55 13.96 4.18 - - 0.89
15:56 13.96 4.14 - - 0.98
15:57 13.96 4.19 - - 0.97
15:58 13.97 4.15 - - 0.98
15:59 13.99 4.15 - - 0.98
16:00 14.00 4.15 - - 0.99
16:01 13.98 413 - - 1.05
16:02 13.98 4.15 - - 1.04
Average 13.98 4.16 - - 0.96

Woruich |

( Mr.Worawich Tongpoom )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19

ALS Laboratory Group



& Airgas Specialty Gases
Airgas USA, LLC
A 6141 Easton Road

- Bldg 1
S AFLRR compRiy Plumsteadville, PA 18949
Adrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A0664 Reference Number: 160-401907846-1
Cylinder Number: EB0136209 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure; 2015 PSIG
PGVP Number; A12020 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02 BALN Certification Date:  Oct 06, 2020

Expiration Date: Oct 06, 2028

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a
mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 55.00 PPM 54 64 PPM G1 +/- 1.3% NIST Traceable 08/29/2020, 10/06/2020
CARBON MONOXIDE 55.00 PPM 54.42 PPM G1 +/- 0.8% NIST Traceable 09/28/2020
NITRIC OXIDE 55.00 PPM 54.64 PPM G1 +/-1.3% NIST Traceable 08/28/2020, 10/06/2020
SULFUR DIOCXIDE 55.00 PPM 54.34 PPM G1 +/- 1.0% NIST Traceable 09/29/2020, 10/06/2020
NITROGEN Balance
=L e s )
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 11010130 KAL004536 97.31 PPM CARBON MONOXIDE/NITROGEN +- 0.4% Oct 04, 2022
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 17060226 EB0079109 100.3 PPM NITRIC OXIDE/NITROGEN +-1.0% Jul 23, 2023
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 11010416 KALOD4802 99.6 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Jul 28, 2023
NTRM 16010203 KALDO3087 97.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Dec 23, 2021

The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis,

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO FTIR Sep 21, 2020
Nicolet iS50 FTIR AUP2010245 NO FTIR Sep 14, 2020
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Sep 22, 2020
Nicolet iS50 FTIR AUP2010245 S0O2 FTIR Sep 18, 2020

Triad Data Available Upon Request
NOTES:Gross Weight: 27.8 Kg, Net Weight: 4.6 Kg.

il . Ydor

Approved for Release Page 1 of 160-401907846-1




- Airgas Specialty Gases
Airgas USA, LLC
A 6141 Easton Road

Bldg 2
an Air Liqulde company Plumsteadville, PA 18549
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NI9IE3HAQ0D2 Reference Number: 160-402138465-1
Cylinder Number: ND11218 Cylinder Volume: 247.2 Cubic Fest
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure; 2215 PSIG
PGVP Number: A12021 Valve Outlet: 660

(Gas Code: CO,NONOX,502,BALN Certification Date:  Jul 15, 2021

Expiration Date: Jul 15, 2029

Certification perfarmed in accordanca with “EPA Traceabilly Protoco! for Assay and Certification of Gassous Calibration Standards {May 2012)" docuraant EPA
BO0/R-12/531, using the assay procedures listed. Analytical Methodology does ndt raquire somection for anatytical interference. This cylinder has 2 total 2nalytical
uncertainty as stated below with a carfidence leval of 85%. There are no significant impurilies which affect the use of this calibration mixture. Al cancentrations are an g
male/mola basis untess otherwise noted,

Do Not Usa This glindar below 100 Es!s. i.e, 0.7 megapascals.

. ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty . Dates
NOX 20.00 PPM B1.85 PPM G1 +/= 1,4% NIST Tracesble O7H08/2021, 0711562021
CARBON MONOXIDE 80.00 PPM 79.73 PPM G1 +{- 0.5% NIST Traceable O7108/2021
NITRIGC OXIDE 80.00 PPM 81.85 PPM G1 +- 1,1% NIST Traceable 07/08/2021, 07152021
SULFUR DIQXIDE §0.00 PPM 78.92 PPM &1 +-0.9% NIST Traceable 07/0Bf2021, O71MM5/2021
NITROGEN Ealance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 11010130 KAL 004536 97.31 PPM CARBON MONOXIDE/MNITROGEN +-0.4% Oct 04, 2022
FRM 12386 DE85025 8.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 200610-50 CCT733426 8B.61 PPM NITRIC GXIDE/NITROGEN +-0.9% Qct 06, 2026
GMIS 124206688 CC323707 4,028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
‘NTRM 16010224 KALDD3B3E 97.69 PPM SULFUR DIOXIDENITROGEN +- 0.8% Dec 23, 2021
The SRM, PRM or RGM noted above is only in reference to the GMIS used in tha assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle 3 Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO FTIR Jun 24, 2021
Nicofel iS50 FTIR ALUP2010245 NO FTIR Jul 01, 2021
Micolet i550 FTIR AUP2010245 N2 FTIR Jun 30, 2021
Nicolet iS50 FTIR AUP2010245 S02 FTIR Jul 08, 2021

Triad Data Available Upon Request
NOTES:

Gross Weight: 48.0 Kg
Net Weight. 7.8 Kg

Approved for Release Page 1 of 160-402138455-1




- Airgas Specialty Gases
Airgas R

s 6141 Easton Road
an Alr Liguide company Plumsteadville, PA 18049

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL _STANDARI)

Customer: AlIR LIQUIDE

(THAILAND) LTD
Part Number: E02ZNIS4E3HAQ0O Referance Number: 160-402340010-1
Cylinder Mumber: GN0027207 Cylinder Volums: 249.8 CF
Laboratory: 124 - Plumsteadviie - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Qutlet: 590
Gas Code: 02 BALN Certification Date:  Fsb 02, 2022

Expiration Date: Feh 02, 2030

Cartification parformed in aceordance with “EFA Traceabilily Pratocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
6DO/R-12/531, using the assay procedurss listed. Analytical Methodslogy does not require carrsction for analytical Intarference. This cylinder has a total analytical
uncertainty as siated below with a confidence level of.85%, Thers are no significant impurities which affact ihe use uf this callbsation midure. Al concentrations are on a

' mole/mole basls unless otherwise noled.
Do Not Use This Cylindar balow 100 psli. 1.6, 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
QXY{SEN 16.00 % 16.02 % G1 +f- 0.4% NIST Traczable 02/02f2022

NITROGEN Balance

CALIBRATION STANDARDS

Lot ID Cylinder No Concentration Uncertainty Expiration Date
08010230 KG05228 23,20 % OXYCENMNITROGEN - 0.4% Jun 01, 2022
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
l SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Jan 27, 2022

Triad Data Available Upon Raguest

NOTES:Gross Weight: 48.8 Kg
Net Weight: 8.2 Kg

Approved for Release Page 1 of 160-402340010-

4



- . AXkgas Specialty Gases
Alrgas US4, LLC
. 6141 Easton Road

Bldg1
an Air Ligulde company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ2NI92ZE3HAQ000 Reference Number: 160-401848144-1
Cylinder Number: GN0025083 Cylinder Volurme: 248.4 CF
Laboratory, - 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12020 Valve Outlet: 590

Gas Code: Q2,BALN Certification Date: Nov 11, 2020

Expiration Date: Nov 11, 2028
“
= e—————

Certilication performed in accordance with “EPA Traceabillty Protocal for Assay and Certification of Gaseous Calibralion Standards {May 2012)" document EPA

600/R-12/531, using the assay procedures listed. Analytical Methadology does not require cotrestion for analytical interference. This tylindar has a total analytics

uncertainty as stated below with @ confidence level of 95%. There are no signlficant impurities which affect the use of this calibration mixture. Al concenirations are |
rolefmole basis unless otherwise noted. '

Do Nat Use This Cylinder below 100 psiﬂ, i.e. 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

OXYGEN B.000% BO1S % G1 +- 0.3% NIST Traceable 1111420
MITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Caoncentration Uncertainty Expiration Date
NTRM 10010802 1D38055 89.867 % OXYGEN/NITROGEN +-0,3% Apr 1B, 2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

rSIEM ENS OXYMAT & - N1W5-951 - Q2 _F'ARAMAGN ETIC Oct 26, 2020

Triad Data Available Upon Request

NOTES:
Gross Weight: 48.1 Kg
Met Weight: 8.2 Kg

Approved for Release Page 1 of 160-401948



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : TW.&A.UUNT Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS1059
CalibrationSheet No.: C-141122-BKK_FS1059 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 5693
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I': Chart Linear Regression
(inch) (m*/min) (CFM)

1 3.7 1.1810 40 Slope : 46.0742

2 4.6 1.3135 46 Intercept : -14.4247

3 5.2 1.3947 50 Correlation Coefficient : 0.9999

4 6.3 1.5322 56

5 7.0 1.6135 60

1 (CFM)
65.4
y =46.074x - 14.425
0.0 T T T T T T r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by l E Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : Ts9aautdiay Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS1057
CalibrationSheet No.: C-141122-BKK_FS1057 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 5500
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I': Chart Linear Regression
(inch) (m3/min) (CFM)
1 3.6 1.1653 40 Slope : 46.1170
2 4.6 1.3135 46 Intercept : -14.1251
3 5.2 1.3947 50 Correlation Coefficient : 0.9991
4 6.2 1.5202 56
5 6.9 1.6021 60
1 (CFM)
65.4
y=46.117x - 14.125
0.0 T T T T T T r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by l E Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : Wy 3 shuatnuau Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS0364
CalibrationSheet No.: C-141122-BKK_FS0364 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 4154
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I': Chart Linear Regression
(inch) (m>/min) (CFM)
1 3.8 1.1964 40 Slope : 49.7253
2 4.7 13274 46 Intercept : -19.7514
3 53 1.4077 50 Correlation Coefficient : 0.9996
4 6.2 1.5202 56
5 6.9 1.6021 60
1 (CFM)
65.4
y =49.725x - 19.751
0.0 T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by l E Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : Y7 2 suatunia Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS0359
CalibrationSheet No.: C-141122-BKK_FS0359 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 5194
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I': Chart Linear Regression
(inch) (m*/min) (CFM)

1 3.7 1.1810 40 Slope : 43.0434

2 4.7 13274 46 Intercept: -10.9970

3 54 1.4207 50 Correlation Coefficient : 0.9998

4 6.5 1.5559 56

5 7.3 1.6471 60

1 (CFM)
65.4
y =43.043x - 10,997
0.0 T T T T T T r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by l E Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co.,Ltd. Barometric Pressure (mm Hg) : 759
Calibrate Location : Wurinaas19lasens Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS0373
CalibrationSheet No.: C-141122-BKK_FS0373 High Volume Model : G1051
Calibrator ID: BKK _FS0624 High Volume S/N: 1330
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m>/min) (CFM)

1 3.8 1.1964 40 Slope : 48.0818

2 4.7 13274 46 Intercept : -17.6573

3 53 1.4077 50 Correlation Coefficient : 0.9999

4 6.3 1.5322 56

5 7.0 1.6135 60

1 (CFM)
65.4
y =48.082x - 17.657
0.0 T T T T T T r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by l E Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/22072

Certificate No.:
Equipment:
Manufacturer:
Model:

Type of Balance:

Customer:

Environment Condition:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:

Calibration By:

PTC/07/22072 Page: 10of 3
Digital Balance Condition: Normal ?:Ef;:‘i'}}:)s,: Z,gii
METTLER TOLEDO Serial No: 1123091884
XP105 ID No: BKK_EN000O4
Multi interval
ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakarn 40 Phatthanakarn Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.
Temperature 210 °C + 04°C
-y gmrwm* m
Humidity 62.8 %RH + 3.7 %RHY| REVIEW BY .cociaiesiimmmnsreemameeees
Air density 1.20 kg/m’ ZXL_
APPROVED BY KJ_

ALS Laboratory G Thailand) Co.,Ltd. 02 /&"J )

aboratory Group (Thailand) Co NEXT CAL. DATE iﬁ"’
104 Phatthanakarn 40 Phatthanakarn Rd., ;

khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.

In house method, PTC-WI-07, base on Euramet cg. 18
This certificate is traceable to the Sl Units through Thai Calibration Service Co. ltd.
, NSC-ONSC Accreditation No.: Calibration 0189

February 25, 2022
February 25, 2022

March 01, 2022 N |

Mr. Rungroje Metakul f \‘\\
- 4
LJ..__....;-.;:_ =3

PENTA CALIBRATION CO .ITr

endendel et Approved By : 4;”’49,’
( Mr.Kriangsak Kalasri ) ( Mr. Keattisak Kerdto )
Reviewed by Laboratory Manager

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of

measuremeant to international or national standard or other recognised national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to

Expression of Uncertainty in Measurement (GLM). The effect that the resulls relate only to the items calibrated.

This calibration certificate shall not be reproduced except in full only, without written approval from penta calibration co ., Itd

PTC-FMC-07-02: 2 Feb 2020



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Certificate of Calibration ,PTC/07/22072
Certificate No.:  PTC/07/22072 Page: 20f 3

Measurement Results:
Without Adjustment :

Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity

Eccentricity test 30 (9)

Position (g)
I/QO/ 5 W 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
Maximum deviation: 0.0000

Repeatability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation
100 0.00005
Error of indication : from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(@) (@) (9) (9) (9)
40 40.00005 40.0000 0.0000 0.00016 2.1
50 50.00001 50.0000 0.0000 (_}EDE; 5_ 213
60 60.00003 60.0000 R 00(500 — 0.00016 2.08
70 70.00003 - 70.0000 0.0000 0.00017 2.07
80 80.00005 80.0001” -0.0001 0.00019 2.04
90 90.00606 b _90.0001 0.0000 0.00020 2.03
100 100.00002 99.9999 0.0001 3 0.00018 2.06

Note: Weight of adjust - (@)

PTC-FMC-07-02: 2 Feb 2020



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Certificate of Calibration ,PTC/07/22072

Certificate No.:  PTC/07/22072 Page: 3of 3
Measurement Results:

Without Adjustment :

Function Calibration: Non Adjustment

Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity

Eccentricity test 30 (g)
” Position (g)
° ] 4 3\ 1 2 3 4 5
2 h 5 2 l v 0.00000 | -0.00001 | -0.00002 | 0.00000 | 0.00000
‘ Maximum deviation: 0.00002

Repeatability Test : Weight to be 1/2 < L, < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.00001 (qg)

Nominal test value (g) Standard Deviation
20 0.000005
Error of indication : from nominal value., Readability 0.00001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(@ (9) (9) (9) (9)
0 0.000000 0.00000 0.00000 0.000016 2.52
0.1 | .0.130600 0.10000 0.00000 0.00001; 260 B
0.5 0.499999 0.50000 | 0.06000 0.000019 2.00
: _2_ - 2.000010 1.99999 0.00002 0.000024 2.00
o) 5.000005 5.00001 " 0.00000 0.000027 2.00
10 10.000015 10.00001 0.00000 0.000031 2.00
F ?)_ | 26.000019_ R 20.00001 0.00001 0.000042 2.00 B
30 30.000034 30.00006 -0.00003 0.000069 2.00 _
Note: Weight of adjust - (g)

The End of Certificate

PTC-FMC-07-02: 2 Feb 2020



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : TW.AR. LUK Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS0375
CalibrationSheet No.: C-141122-BKK_FS0375 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N: 5196
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

! 2.4 0.9568 32 Slope : 39.0946

z 3.0 1.0663 36 Intercept : -5.6942

3 38 11964 40 Correlation Coefficient : 0.9949

4 4.2 1.2564 44

5 5.0 1.3682 48

1 (CFM)
65.4
1 y =39.095x - 5.6942
0.0 T T T T T T T T - r r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
e
Calibrated by JWT:[ @ Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Ca

libration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : Ts9aauLIh a9 Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS1063
CalibrationSheet No.: C-141122-BKK _FS1063 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N: 5685
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.6 0.9947 32 Slope : 38.8702

z 33 11169 36 Intercept : -6.7530

3 38 11964 40 Correlation Coefficient : 0.9957

4 4.4 1.2852 44

5 5.4 1.4207 48

1 (CFM)
65.4
| y =38.87x - 6.753
0.0 T 7 T T T T T T - r r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
2
Calibrated by JWT:[ @ Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : Wi 3 shuatuiauy Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS0386
CalibrationSheet No.: C-141122-BKK_FS0386 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N: 4790
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.4 0.9568 32 Slope : 33.0806

z 3.0 1.0663 36 Intercept : 0.8334

3 36 1.1653 40 Correlation Coefficient : 0.9953

4 4.4 1.2852 44

5 5.6 1.4462 48

1 (CFM)
65.4
1 y = 33.081x + 0.8334
0.0 —— 71—
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
e
Calibrated by JWT:[ @ Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd Barometric Pressure (mm Hg) : 759
Calibrate Location : win 2 shuaiuni Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS0382
CalibrationSheet No.: C-141122-BKK_FS0382 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N: 4786
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

! 2.0 0.8760 32 Slope : 35.2123

z 28 1.0311 36 Intercept : 0.5040

3 34 11333 40 Correlation Coefficient : 0.9956

4 4.0 1.2268 44

5 4.8 1.3411 48

1 (CFM)
65.4
1 y =35.212x + 0.504
0.0 T T T T T - r r : : :
0.0 0.5 1.0 1.5
Qstd (m3/min)
2
Calibrated by JWT:[ @ Approved by : -

( Mr.Teeravut Sukdee )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co.,Ltd. Barometric Pressure (mm Hg) : 759
Calibrate Location : Aufinagelasens Temperature ( °C) : 32
Calibrate Date : 14-Nov-22 High Volume ID : BKK_FS1061
CalibrationSheet No.: C-141122-BKK_FS1061 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 5504
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H;0 Quta I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.4 0.9568 32 Slope : 41.5322

z 29 1.0489 36 Intercept : -7.5271

3 34 11333 40 Correlation Coefficient : 0.9991

4 4.1 1.2417 44

5 4.8 1.3411 48

1 (CFM)
65.4
y=41.532x-7.5271
0.0 T 7 T T T T T T T T - r :
0.0 0.5 1.0 1.5
Qstd (m3/min)
“rp #n 2
Calibrated by Approved by :
( Mr.Teeravut Sukdee ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

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



ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. PX13CWAO Equipment ID BKK_FS1088
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.30 0.30 0.30
2 200.00 198.30 -1.70 -0.85 198.10 -1.90 -0.95
3 300.00 298.40 -1.60 -0.53 301.70 1.70 0.57
4 400.00 396.70 -3.30 -0.83 398.30 -1.70 -0.42
AVERAGE (%) -0.62 -0.08
400

300

200

100

0 100 200 300 400
Ideal —e—ActualNO —#®— Actual NOx
Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3)

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

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. HCWSR681 Equipment ID BKK_FS0800
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.50 0.50 0.50
2 200.00 197.60 -2.40 -1.20 201.50 1.50 0.75
3 300.00 298.00 -2.00 -0.67 302.50 2.50 0.83
4 400.00 398.80 -1.20 -0.30 401.20 1.20 0.30
AVERAGE (%) -0.61 0.50

400

300

200

100

100

200

300

Ideal —e— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=ws 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. WPYOJMWD Equipment ID BKK_FS0782
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 100.60 0.60 0.60
2 200.00 199.70 -0.30 -0.15 201.30 1.30 0.65
3 300.00 298.50 -1.50 -0.50 298.30 -1.70 -0.57
4 400.00 398.70 -1.30 -0.33 399.00 -1.00 -0.25
AVERAGE (%) -0.26 0.11
400

300

200

100

0 T T T T T T
0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

Approved By

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group

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




ALS MULTIPOINT CALIBRATION REPORT

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

300

200

100

0 T T T T

0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

Approved By

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. PPGM9HKH Equipment ID BKK_FS1070
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 100.80 0.80 0.80
2 200.00 201.30 1.30 0.65 201.50 1.50 0.75
3 300.00 298.30 -1.70 -0.57 302.40 2.40 0.80
4 400.00 396.90 -3.10 -0.78 398.50 -1.50 -0.38
AVERAGE (%) -0.36 0.41

400

300

200

100

100

200

300

Ideal —e— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=ws 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

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

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. XHV1S59F Equipment ID BKK_FS1087
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.30 -1.70 -0.85
3 300.00 298.70 -1.30 -0.43
4 400.00 398.30 -1.70 -0.42
AVERAGE (%) -0.50
400 /
300 /
200 /
100
0 T T T

100 200

300

Ideal

—o— Autual

400

Calibrated By

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

Approved By

—=wsi 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 6BVWIP1K Equipment ID BKK_FS1091
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 198.30 -1.70 -0.85
3 300.00 297.90 -2.10 -0.70
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.67
400 o
300 /
N /

0 100

200

300

Ideal

—o— Autual

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

Approved By

—=wsi 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. Y53SNSFB Equipment ID BKK_FS0781
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.70 -0.30 -0.30
2 200.00 199.20 -0.80 -0.40
3 300.00 298.50 -1.50 -0.50
4 400.00 397.40 -2.60 -0.65
AVERAGE (%) -0.35
400 /
300 /
200 /
100
0 T T T

100 200

300

Ideal

—o— Autual

400

Calibrated By

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

Approved By

—=wsi 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

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




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name SO2 Analyzer
Manufacturer Teledyne API Model T100
Serial No. 060 Equipment ID BKK_FS0740
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 199.00 -1.00 -0.50
3 300.00 298.50 -1.50 -0.50
4 400.00 402.80 2.80 0.70
AVERAGE (%) -0.34

400

N ] /
200

N | /

0 100 200 300 400

Ideal —o— Autual
Calibrated By Approved By
( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 70Y1R8RO Equipment ID BKK_FS1069
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GNO0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.30 -0.70 -0.70
2 200.00 198.20 -1.80 -0.90
3 300.00 298.70 -1.30 -0.43
4 400.00 397.70 -2.30 -0.58
AVERAGE (%) -0.50
400 /
300 /
200 /
100
0 T T T

100 200

300

Ideal

—o— Autual

400

Calibrated By

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

Approved By

—=wsi 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

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

U ANATEE ASSOWIATES ¢y L1

Tel: (66) 02-8680812#13 Fax.

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Walthapra, Bangkokyai,Bangkok 10600 Thailand.
(66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Measurement ltem

Manufacturer

Model/Type

Serial Mumber

ID No

Customer

Test Conditions

Test Conditions

Calibration Procedure

Traceability

Measurement Date
lesued Date

Calibrated by
Mr, Sarawlt Thachalad
O tiss Orathal Wiwatwittays

Cerlificate No: WS-04012022
Page 1 of 2 pages
: Cup enemometer with dale logger.

: Data logger: Novalynx

: Cup anemometer: Movalynx

REVIEW BY Piak pnii 7
: Data i‘OggEr; .I ]G_v{s_zéDL_D L B % . H AR RREREE R R R R R B A - .

» Cup anemometer: WS-02F

APPROVED BY

» Data logger: AS444
: Cup anemometer: WSD-003

NEXT CAL. DATE ..........................

: Data logger: RYG_FS0435

: Cup anememeter: -

: ALS laboratory group (Thailand) co,, ltd.
104 Phatthanakan 40, Phatthanaken Rd, KWhweeng Suan Luang, Khet Suan Luang, Bangkok 10250

Thailand.

; Wind tunnel cross tesl section area elale} Crf'-2

: Anemometer frontal area 100 em’

: Diameter of mounting pipe - mm

: Blockage ratio of tzst object o1 [

¢ Alr temperature 24.4 0.8 'C

: Air pressure 1011.2 +0.4 hFa
: Relative air humidity 56.6 +3,86 %AH

Calibration was carried out base on;
2C 61400-12-1 EQ.1:

Turbines;

2005-Power Performance Measurements of Electricty Preducing Wind

MEASNET Anemometer Calibration Procedure - Version 2: 2009,

This calibration documents the Which
measurements sccording to the intermationsl system of units (S)) through WNational

Metrology Thailand (NIMT).

traceable to national standard, reatize the unit of

Institute  of

: JAN 26, 2022
: JAN 31, 2022,

Approved Signatonys ..o b K oS B
Mr. Parinya Booncharoen
| Calibration Department Manager

]IRANATE ASSOCIATES CO., LTD.

THIS CERTIFICATE MAY NOT BE REPROCEDUCED €XCePT IN FULL UNLESS PERMISSION FPOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FHOM THE LABORATORY.



J

NAC

IHREANATEF ASSCRTIANTES oy LI

63/14-16,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
Watthapra, Banghkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number

Hesult of calibration:

4] without adjustment

O with adjustment
Calibration in the range of 1 - 16 m/s at a calibration interval of 1 m/s.

Certificate No: Ws-04012022

The results of calibration and assoclated measurement uncertainties are reported In the table below.

Page 2 of 2 Pages

Vgrp Reading Vyuee Peading Brror Uncerlainty
mis m/s (m/s) (%)
2070 20 -0.1 24
4.108 4.1 0.0 12
a.01 6.0 0.0 099
801 8.0 0.0 0.71
1001 10 0.1 1.1
1201 12.2 a2 0.65
13.98 14.3 0.3 0.61
15.94 16,1 0.2 1.4
14.98 15.1 D 1.0
13.00 148 0.1 0.76
11.02 111 04 0.43
Q.02 9.0 00 097
7.03 7.0 oo 0.84
5.166 a.1 -0 1.2
2,096 3.0 0.0 1.6
1.02¢9 0.9 -0,1 4.8

UUC*: Unit Under Calibration

The reporied expanded uncertainty Is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 985%

Appendix 1: Instrumentations

Calibration Certificate Beport )
NO Sensor Manufacturer Model/Type Range
Date Number
1 Pitot static TESTO INC. 06352145 Aug 07, 2027 MwW-0034-21 &5 - 30 m/s
2 Precision Differential Pressure Meter Zoglab DPM2500 Aug 07, 2021 Mw-0034-21 5 - 30 m/s
3 Air velocity transducer (hol wire) T3 INC. B455-12 Aug 08, 2021 MW-0035-21 0-&m's
4 Temperature Zaoglab DOSR-THP March 30, 2021 CL-027-G4 -30 - 70°C
& Relative humidity Zoglab O8R-THP March 30, 2021 AH-03032021 0 - 100 %RH
é Atmospheric pressure Zoglad DER-THP March 30, 2027 BP-01032021 500 - 1100 hPa
7 Wind tunnel E£380M MP330D - 0 - 80 Hz

***&nd of cerlificate of calibration***

NAC

JIRANATE ASSOCIATES CO., LTD, °




63/14-156,67/35-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
IANATEE ASSER TATES €O LT Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.: WD-04012022
Page 1 of 2 pages
Measurement Item » Wind direction sensor with data logger.

Manufacturer . Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 110-W3-25DL-D
1 Wind direction sensor: WS-02F

Serial Number : Data logger: AB444

: Wind direction sensor: W3D-003

ID No : Data logger: RYG_F80435

: Wind direction sensor: -

Customer : ALS laboratory group (Thailand} Co.Ltd.
104 Phatthanakan 40, Phatthanakan Rd.Khwaeng Suan Luang, Khet Suan Luang, Banghkok 10250
Thailand.

Environmental Condition:

The measurement was carried oul in an ambienl temperature of (23+3) BC, and relative humidity of (40+10) %.

Measurement Method:
The wind direction sensor callbration accerding to comparison methed with reference angle measursment electronic theodelite and
line laser is used for axis control, The measurement were taken at 48" Iinlervals in clockwise and counterclockwise

directions.
Note: The UUC was warmed up for 1 heur prior io the calibratlon being performed
Traceability:

The measurement results are traceable to the international system of units (31) through Certificate No: @21086014, Ceriificate Noz
KwWeSa4/0028.

Measurement Date 1 JAN 25, 2022,
lssued Date + JAN 31, 2022,
Performed by pproved Signatory............ G070

7] wir. Sorawit Trachalad

Mr, Parinya Booncharoen.
Miaa [ athal Wiwatwittaws
l:‘ Miss Orathai Wiwatw Ld_,.d NA« Calibration DEpEFt"I’-S"II Manage.

JIRANATE ASSOCIATES CO., LTD.

THIS CERTIFICATE REPORT MAY NOT BE REFPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFPRODUCTION HAS BEEN
CBTAINED IN WRITING FROM THE LABOHRATORY.



63/14-1565,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
RANATEE ASSOCIATES €01 Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com
Continuation of Certificate of Calibration Number Certificate No: WD-04012022

Pages 2 of 2 pages

Resull of catibration: L1 without adjustment E With adjustment.
Calibration in the range of 0 - 3460 ° at a calbration Interval of 45"

The results of calioration and associated measurement uncertainties are reporied in table below.

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO Turning Direction : i " i 4
) ) ) ) +(")

1 0/360 0 0 0] 3.0
2 45 45 41 -4 3.0
3 Q0 90 87 -3 3.0
4 136 135 133 -2 3.0

Clockwise
& 180 180 180 8] 3.0
é 225 225 227 2 3.0
7 270 270 272 2 3.0
8 3156 315 317 2 3.0
@ 0/360 8] 0 0 3.0
10 45 45 41 -4 3.0
1M 90 20 87 -3 3.0
12 135 135 133 -2 3.0
Counter Clochkwise

13 180 180 180 0 3.0
14 2256 225 227 2 30
158 270 270 272 2 3.0
14 318 318 317 2 3.0

UUC*®: Unit Under Calibration The reported expanded uncertainty iz based on standard uncertainty mulliplied by a coverage fac-
tor k=2 providing a level of confidence of approximately 95%

*4end of Certificate of Calibration***

NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-16,67/356-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkohkyai,Bangkok 10600 Thailand.
vk s oo Tels (66) 02-86808124#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration Nao. : RH-04012022
Page 1 of 1 Pages

Measurement |tem : Relative humidity with data logger.

Manufacturer : Data logger: Novalynx.

. Relative humidity sensor: Novalynx,

Model/Type : Data logger: 110-WS8-250L-D
: Relative humidity sensor: HMP&0O

Serial Number 1 Data logger: AB444

: Relative humidity sensor: R1131112

1D No : Data logger: RYG_F380435

: Relative humidity sensor: -

Customer : ALS laboratory group (Thailand) Co.Lid.
: 104 Phatthanakan 40, Phatthanakan Rd hwaeng Suan Luang, Khet Suan Luang, Banghkok 10250
Thailand.

Environmental Condition:

The mesasurament was carried out in an ambient temperature of (25+3)'C, and ralative humidity of (50+15)%.

Measurement Method:
The Relative humidity with data logger, Unit Under Calibration (JUC) was calibrated by comparisan method with the equilibrium of
standard salt solution CHzCOOHK: Potassium Acetate, Mg(Noz): Magnesium Nitrate, KClL: Potassium Chloride to determine the errors.

Measurement Date : JAN 24, 2022
lssued Date : JAN 28, 2022

Measurement Results:

The results of calibration are reported In table below.

Standard salt selution. Standard (%RBH) UUC geading Error
CH;COOK: Potassium Acetate 22.91 22.3 0.2
Mg(Noz)k Magnesium Nitrate 52.89 52.5 -0.4
KCL Potassium Chloride 84.34 4.1 -0.2

Performed by N EC Approved Signatory: .........
[ Mr. Sorawit Thachalad

JIRANATE ASSOCIATES CO., LTD. o
IZ[ Miss Orathai Wiwalwittaya > Gistiseation: Gapernerit Maragss

Mr. Parinya Booncharoen.

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



J 63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand.
UESY Wit Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

CALIBRATION BREPORT

Calibration Number. : RG-04012022
Page 1 of 2 Pages

Measurement Item . Rain gauge with data logger.

Manufacturer : Data logger: Novalynx.

: Rain gauge: Novalynx.

Model/Type : Data logger: 110-W8-250L-D
: Raln gauge: 110-W3-25RB

Serial Number : Data logger: AS444
: Hain gauge: RG-003

ID NO : RYG FS0435

Customer : ALS laboratory group (Thailand) co. ltd.
104 Phatthanakan 40, Phatthanakan Rd, KWhwaeng Suan Luang, Khet Suan Luang,

Bangkok 10280, Thailand.

Bnvironmental Condition:

The measurement was carried out in an amblent temperature of (26+3)°C, and relative humidity of (50+18)%.

Measurement Method:
The Raln gauge, Unit Under Calibration (UUC) was calibrated by Precision reference botile with flow adjuster at low rate 0.6 mm
per minute or 1 tipping every 20 seconds. The tipping number was determined by procedures below.
1. Ohbtain raln gauge Inlet arsa:

Hain gauge preciss diameter in cm = Diameter/2 = R (radius)

Rain gauge area= R*R*3.14 (UUC diameter=20.3 cm, UUC radius=10.18 cm)

Rain gauge area= 323.6 om’.
2.  Obtain theoretical correct rain gauge answer (number of tiopings) using 323.6 Ullie inlet area and 0.5 L of rain.

a) 10,000 cmg / 323.6 sz inlet area = 30.90 (rain gauge area = 1/30.20 of square meter)

b) 3090 * 0.5 L volume=1848 mm (mm of rain over 1 0 surface) 500 ml of rain volume on the rain gauge

area = 15486 mm of raln.

¢ Number of lipping=15645 / 0.256 mm= &2 {ippings.

Note: Rain gauge is fully cleaned and leveling prior the calibration performed.

Measurement Date L JAN 28, 2022
Issued Date  JAN 31, 2022

Performed by
[7] mr. serawit Thachalad

Mr, Parinya Booncharoen,
L Miss Orathal Wiwatwitiays NA@ Calibration Department Manager

JIRANATE ASSOCIATES CO., LTD.

pproved Signatory.............&500

BRATION REFORT MAY NOT BE REPAGGEDUCEN EXCEPT IN FULI UNLESS PERMISSIONFOR



63/14-156,67/356-36, Soi Petchkasem?,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand.
" Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Calibration of Calibration Number Calibration Number: RG-04012022

Page 2 of 2 Pages

Result of Calibration: M Without Adjustment L] with Adjustment.

The results of calibration are reported in table below.

Quantity of H.O
(0 Determined Tipping Tipping count Acceptable Tipping count
500 62 54 60 - 64
500 62 63 60 - 64
500 62 62 60 - 64
500 62 63 60 - 64
500 52 62 60 - 64

Remark: The procedure is made to verify the correct reading of the Unft under Calibration rain gauge when a precise volume of
water falls into its cone. We suggest that the number of tipping should be within +2% different from the &2 tipping (correct range:

60-64 tipping) it means that the rain gauge meels the manufacturer acceptable (imit

***end of calibration report*™*

NAC

JIRANATE ASSOCIATES CO., LTD.




-NAC

liranatee Associates Co.,Ltd.

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd.

Watthapra, Bangkokyai,

Bangkok 10600{Thailand)

Tel: +6608680812

Mobile: +66863939453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Accredited calibration laboratory

ISO/IEC 17025:2017

Pressure measurement laboratory

NSC-TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CL-005-65

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

: Digital barometer
: Novalynx

: 110-WS-25BP

1 AS444

: RYG_F50435

. ALS laboratory group (Thailand) co., Itd.

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

112 Jan 2022
129 Jan 2022
: 31 Jan 2022

CONDITION OF THIS RESULT OF CALIBRATION:

1. Reference Standard Instrument:
Model Serial No.

CPG2500

Instrument

Absolute Pressure Transducer

Certificate No.

Calibration procedure:

The pressure calibration was done by In-
house calibration method as WI-CL-003
according to comparison method with
Digital pressure calibrator based on DKD-R
6-1

Traceability:

The measurement results are traceable to
the internationol system of units (SI)
through MENSOR which complies with the
requirements  of  ISO/IEC17025:2017,
ANSI/NCSL Z540-1 via Certificate number:
201479

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

Due Date

410018L1 201479

13 Sep 2022

2. The UUC* was installed in vertical orientation above reference standard instrument and center of UUC* was used as the

reference level.

3. Calibration conditions:
Pressure transmitting medium
£:(20°C,1bar)

Ah
Lomn
pam!?

Calibrated by:
1 Mr. Sorawit Thachalad
[l Miss Oratai Wiwatwittaya

L Air

:1.19 kg/m®
:-0.080m
1(2342)°C

: 1009.5 mbar
4.The certificate is valid anly to the item calibrated on date and place of calibration.

NAC

JIRANATE ASSOCIATES CO.,LTD,

Mr. Parinya Boonchdroen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY



-NAC

{011

Continuation of Certificate of Calibration Number CL-005-65

MEASUREMENT RESULTS
CALIBRATION IN THE RANGE OF

The results of calibration and associated measurement uncertainties are reported in the table below.

: V1 Without adju
: 950 - 1050 mba

stment [] With adjustment

r

Page 2 of 2 Pages

STD uuc* Error Uncertainty(k=2)
(mbar) (mbar) (mbar) (mbar)
950.32 951.181 0.856 1.3
970.14 970.682 0.538 0.70
990.05 990.524 0.470 0.58
1009.95 1010.106 0.157 0.34
1029.84 1029.946 0.107 0.25
1049.78 1049.594 -0.190 0.35

Note: UUC* Unit Under Calibration

*End of certificate®

NAC

JIRANATE ASSOCIATES CO., LTD,
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NAC

63/14-15,67/36-36, Soi Petchkasem?7,7/1, Petchkasem Rd.
Watthapra, Bangkohyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 110-WS-25DL-D

Serial No.: AB444

ID No.: RYG_FS0435

Customer

Name: ALS laboratory group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model; DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-O01 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90,

Certificate No.: CL-004-65
Page 1 of 2

Received date: 12 JAN 2022
Calibration date: 24 JAN 2022
Issue date: 25 JAN 2022

Calibration Condition
Temperature; (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

Calibrated by
[ Mr. Sorawit Thachalad
Miss Orathai Wiwatwittaya

fj\

1
JIRANATE ASSOCL*\TES CO.,Ltp /

Apgroved Signatory: ... 2.0
! Mr. Parinya Booncharoen

Calibration Department Manager

THIS

CERTIFICATE MAY NOT BE REPROCEDUCED 2XCEPT IN FULL

OBTAINED IN WRITING FROM THE LABORATORY.

NSC - TISI - IS 17025
CAUBRATION 0367

UNLESS PERMISSION FOR REPRODUCTION HAS BEEN



63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

N_A Watthapra, Bangkokyai, Bangkok 10600 Thailand. BN
NSC - TISE- T
s oo e Tels (66) 02-8680812#13 Fax.: (66) 02-8680860 wwwijiranatee.com CARANTOR i
Certificate No.: CL-O04-65
Page 2 of 2
Result of Calibration:- Without Adjustment [ With Adjustment
Calibration 2 20-40 °C
Function: :
This equipment was connected with temperature sensor Model : HMP60 S/N : R1131114
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth din Reading Error Uncertainty
(mm) ("C) ("C) ("C) ("C)
60 20.053 19.8 0.3 0.099
60 25.005 24.5 -0.5 0.099
60 29.995 29.5 0.5 0.099
60 34.976 34.4 -0.6 0.099
60 39.857 39.3 0.7 0.099

UUC*: Unit Under Calibration

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

confidence of approximately 95%




63/14-156,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd, iﬁ&
Watthapra, Bangkokyai, Bangkok 10600 Thailand. '4.,«,@.\9‘

NSC - TISH - TIS 17025
CALIBRATION 0367

NAC

Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 200-WS-25LB

Serial No.: A5244

ID No.: BKK_FS0887

Certificate No.: CL-076-65
Page 1 of 2

Customer

Name: ALS laboratory group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang, Bangkaok
10250Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The

Received date: 23 May 2022
Calibration date: 30 May 2022
Issue date: 02 Jun 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0032-

temperature scale use was based on ITS-90. 21 ] . ?
REVIEW BY m”?’é”"" ‘
APPROVED BY !
| NEXT CAL. DATE JS/"/'? 3.0
i e ) —
Calibrated by ] ! Approved Signatory: ............L..

1 Mr. Sorawit Thachalad
] Miss Jittraporn Lertsomphol

NAC

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO,, LTI}

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY,
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63/14-15,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd, M&

NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand. NS
e o Tel: (66) 02-8680812#13 FPax: (66) 02-8680860 www.jiranatee.com Abnd
Certificate No.: CL-076-65
Page 2 of 2
libration:- M Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
This equipment was connected with temperature sensor Model : HMP&0 S/N : NO330782
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty

(mm) ("C) (‘C) ("0 ("C)
60 19.98 20.0 0.0 0.30
60 24.98 24.9 0.1 0.30
60 30.02 29.8 0.2 0.30
60 - 35.01 34.6 0.4 0.30
60 40.01 39.5 0.5 0.30

UUC*: Unit Under Calibration

The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Certificate %

s NATE ASSOCIATES CO,, LTI,



63/14-156,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel.: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION BREPORT

Calibration No. : RH-01062022
Page 1 of 1 Pages

Measurement Iltem . Relative humidily with data logger

Manufacturer 1 Novalynx

Model/Type 1 200-wWs-26LB

Serial Number : A5244

ID No. : BKK_FS0887

Customer : ALS laboratory group (Thailand) Co,Ltd.
. 104 Phatthanakan 40, Phatthanakan Rd.Khwaeng Suan Luang, Khet Suan Luang, Banghkok 10260
Thailand.

Environmental Condition:

The measurement was carried out In an ambient temperature of (25+3)"C, and relative humidity of (501 5)%,.

Measurement Method:
Unit Under Calibration (UUC) was calibrated by comparison method with standard thermo hygrometer in the humidity generator

chamber to determine the errors.

Traceability:

This instrument was calibrated using standard equipment whose accuracy is traceability through National Institute of Standards and
Technology to the international system of units (5l) via MCS Calibration, Inc. Certificate number: 20314-101. Due date: Mar
14,2023.

Measurement Date :Jun 01, 2022
Issued Date : Jun 02, 2022

Measurement Results:

This equipment was connected with Indoor alr gualty probe and Displayed (UR)} on display. Model: HMP®&O, Serial number:
NO330782

Calibration was performed in the range of 20%RH to 80%RH

The results of calibration are reported in table below.

Determined Standard (geqding UUC (peading Brror Uncertainty
(%RH) (%RH) (%RH) (%RH) £(%RH)
20 2002 18.9 -1.1 0.561
&0 50.22 49.4 -0.8 0.81
L510] _80.56 793 -1.8 0.65

| e ! 2L -=20
Performed by | NAC 1 APDTOVE BIGIBYOIN s s uinions pms sinsmbssivn s S50 e ivesyeiesstains

M Mr. Sorswit Thachalad | JIRANATE ASSOCIATES CO., LTD, Mr. Parinya Booncharoen.
O Miss Jittraporn Lertsomphol Calibration Department Manager

THIS CALIBHATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFPRODUCTION
HAS EEBEN OBTAINED IN WRITING FROM THE LABORATORY.



63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
AR e Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-01062022

Page 1 of 2 pages
Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx
: Cup anemometer: Novalynx

Model/Type : Data logger: 200-WS-256LE
: Cup anemometer: WS-02F

Serial Number : Data logger: A5244
: Cup anemometer: -

ID No : Data logger: BKK_FS0887

: Cup anemometer: -

Customer : ALS laberstory group (Thailand) co., lid,
: 104 Phatthanakan 40, Phatthanakan Rd, Khweeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.
Test Conditions . Wind tunnel cross test section area 200 om’
: Anemometer frontal area 100 em”
: Diameter of mounting pipe = mm
: Blockage ratio of test object o111 [
Test Conditions : Air temperature 24.7 +0.8 'C
1 Air pressure 1003.5 04 hPa
. Relative air humidity 51.1 +3.5 %BRH
Calibration Procedure Calibration was carried out base on;

IEC ¢61400-12-1 ED.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;
MEASNET Anemometer Calibratiocn Procedure — Version 2: 2009;

Traceability This calibration documents the traceable to national standard, Which realize the wunit of
measurements according to the international system of wunits (SI) through National Institute of
Metrotogy Thailand (NIMT).

Measurement Dale : Jun 01, 2022

Issued Date :Jun 02, 2022.

Calibrated by Approved Signatory: .....& = el
] Mr. Sorawit Thachalad Mr. Parinya Booncharoen
O Miss Jittraporn Lertsomphol Calibration Department Manager

- NAC
t\!IRANATE ASSOCIATES CO., LTD.

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



NAC

HHEANATEF ASSUMCTATES oy | 1]

63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Continuation of Certificate of Calibration Number

Result of calibration:

M without adjustment
Calibration in the range of 1 — 16 m/s al a calibration interval of 1 m/s.

O with adjustment

Certificate No: Ws-01062022
Page 2 of 2 Pages

The results of calibration and associated measurement uncertainties are reported in the table below.

Tel.: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Varg Reading Viuee Reading Error Uncertainty

m/s m/s (m/s) (%)
2.086 20 -0.1 2.4
4,179 4.1 0.1 1.2
6.01 6.0 0.0 0.25
8.00 8.1 0.1 0.66
10.00 10,1 Q.1 0.66
12.00 121 0.1 0.69
1399 14.2 0.2 0.59
1598 16.3 0.3 0.43
16.00 156.3 0.3 0.43
1299 13.1 Q. 0.52
11.01 11.1 0.1 0.48
.03 2.0 0.0 0.64
7.03 7.0 0.0 0.81
5.184 5.2 0.0 0.83
3019 3.1 0.1 1.4
1.0580 0.9 -0.2 4.5

UUC*: Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of

confidence of approximately 95%

Appendix 1: Instrumentations

Calibration Certificale Report
NO Sensor Manufacturer | Model/Type Hange
Date Number

1 Pitct static TESTO INC. 06352745 Aug 07, 2021 MwW-0034-21 § - 30 m/s

2 Precision Differential Pressure Meter Zoglab DFM2500 Aug 07, 2021 MW-0034-2 1 5 - 30 m/s

3 Air veloclty transducer (hot wire) TSI INC. 8465-12 Aug 08, 2021 MW-00356-21 0-58 mis

4 Temperaiure Zeglab DSA-THP March 30, 2022 CL-027-65 -30 - 70°C

& Relative humidity Zoglab OSA-THP March 30, 2022 AH-03032022 0 - 100 %RH
o] Atmospheric pressure Zoglah [OSR-THP March 30, 2022 BP-01032022 500 - 1100 hPa
7 Wind tunnel E550M MF330D - 0 - 60 Hz

**end of certificate of calibration®**

NAC

I ANATE ASSOCIATES C1., L'!'Q




63/14-156,67/356-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
i ASSOCTALES COLLTD Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.. WD-01062022
Page 1 of 2 pages
Measurement ltem : Wind direction sensor with data logger.

Manufacturer . Data logger: Novalynx.
. Wind direction sensor: Novalynx.

Model/Type . Data logger: 200-WS-256LB
: Wind direction sensor: WS-02F

Serial Number . Data logger: A5244
: Wind direction sensor: -

10 No : Data logger: BKK_FSDB87
1 Wind direction sensor: -

Customer . ALS laboratory group (Thailand) co., lid.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Banghkok 102580
Thailand.

environmental Condition:

The measurement was carried out in an amblant temperature of (23+3) °C, and relative humidity of (40+10) %.

Measurement Method:

The wind direction sensor calibration according to comparison method with reference angle measurement electronic theodolite and
line laser is used for axis conitrol, The measurement were taken al 46" intervels In clockwise and counterclockwise
directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed
Traceability;

The measurement results are traceable to the international system of units (SI) through Certificate No: @21084014, Certificate No.:
KWS64/0025.

Measurement Date : Jun 01, 2022.

lssued Date : Jun 02, 2022.
Calibrated by J Approved Signatory...co.... 2o 00T :
M Mr. Sorawit Thachalad Mr. Parinya Booncharoen.
L] Miss Jittraporn Lertsomphol N{' kC Calibration Department Manager

JIRANATE ASSOCIATES CO., LTD., J

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
ORTAINED IN WRITING FROM THE LABORATORY.
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Continuation of Certificate of Calibration Number

g us

63/14-15,67/356-36, Soi Petchkasem7,7/1,

Result of calibration: [ Without adjustment ] With adjustment.

Calibration in the range of 0O - 360 °

The results of callbration and associated measurement uncertainties are reported in table below.

at a calibration interval of 45",

Petchkasem Rd,
Watthapra, Banghkokyai,Bangkeok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Certificate No: WD-01062022

Pages 2 of 2 pages

Nominal Angle Slandard Reading UUC* Reading Error Uncertainty

NO Turning Direction i _ " 5 s
) @] @] " £(7)

1 0/360 360 359 -1 3.0

2 45 45 42 -3 3.0

3 20 Q0 88 -2 3.0

4 1356 135 135 8] 30

Clockwise

& 180 180 182 2 3.0

6 2256 225 228 3 30

7 270 270 273 3 3.0

8 316 3186 318 3 3.0

@ 0/360 360 359 =1 3.0

10 45 45 42 -3 3.0
11 20 Q0 88 42 3.0
12 136 1356 135 0] 3.0

Counter Clockwise

13 180 180 182 2 3.0
14 225 225 228 3 3.0
15 270 270 273 3 3.0
16 315 3156 318 3 3.0

UUC* Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty mulliplied by a coverage fac-

tor k=2 providing a level of confidence of approximately ?5%

***&nd of Cerlificate of Calibration***

)

NAC

W

'mh\w ASSOCIATES CO., LHJ




63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
B AN RN SO AT S G Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBBATION

Certificate No: W3-01012022

Page 1 of 2 pages
Measurement Item . Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx

: Cup anemometer; Novalynx

u;\‘——__—. = S e = mﬂ'-‘:._...:_."z?ﬂ
: i REVIEW BY E:m/é@”/l - R
Model/Type - Data LDggEl: 1 10-WS-2500L-D ‘I nevl e e 2
: Cup snemometer: W3-02F ‘1 ‘
¢ APPROVED BY M“ﬁ“ﬂ’“’ {
Searial Number : Data logger: AG445 1 ]
: Cup anemometer: WSD-004 Jl P ‘-f/?] /j_'z-,
¥ A1 O DATE oaa
.8 Ess L == cE—inmw =)

ID No : Data logger: RYB_FS0436

. Cup anemometer: -

Customer : ALS laboratory group (Thailland) co., ltd.

¢ 104 Phatthanakan 40, Fhstthanakan Rd, Hhwaeng Suan Luang, Khet Suan Luang, Bangkok 10250

Thailand.
Test Conditions : Wind tunnel cross test seclion area 200 em”
: Anemometer fronlal area 100 Cm2
: Diameter of mounting pipe = mm
: Blockage raetio of test object o111 [-]
Test Conditions 1+ Air temperature 24.7 +0.8 'C
: Air pressure 1013.4 +0.4 hPa
: Relative air humidity 529 £3.8 %RH
Calibration Procedure Calibration was carried oul base on;

EBC 61400-12-1 €D.1: 20056-Power Performance Measurements of Electricly  Producing  Wind
Turbines;

MEASNET Anemometer Calibration Procedure - Version 2: 2009,

Traceability This callbration documents the traceable to national standard, Which realize the unit of
measurements according to the international system of unite (SI) through Matlonal Institute of
Metrology Thailand (NIMT).

Measurement Dale r o JAN D6, 2022
lssued Date : JAN 10, 2022,
Calibrated by Approved Signatory: ...t b
V] Mr. Sorawit Thachalad Mr, Parinya Booncharoen

[ miss Crathai Wiwatwittaya Calibration Department Manager

NAC

JIRANATE ASSOCIATES CO., LTD,

THIS CERTIFICATE MAY NOT B& REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Wallhapra, Bangkokyai,Bangkok 10600 Thailand.
R ST LY Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com
Continuation of Cerlificate of Calibration Number Certificate No: WS-01012022

Page 2 of 2 Fages

Result of calibration:  [¥] without adjustment [ with adjustment
Calibration in the range of 1 - 14 m/s et a calibration interval of 1 m/s.

The results of calibration and associaled measurement uncertainties are reported in the table below,

Ve Reading Vg Reading Error Uncertainty

m/s m/s (m/s) (%)
2.043 20 0.0 2.4
4.113 4.1 0.0 1.3
6.00 &.1 0.1 1.0
7.99 81 0 0.82
10.01 10.3 0.3 0.67
12.00 12.3 0.3 0.57
13.99 14.4 0.4 0.54
16,00 16.4 0.4 0.57
1501 18.5 0.6 061
1298 13.4 0.4 0.62
11.02 11.1 0.1 0.63
2.02 2.1 0.1 0.65
701 7.1 0.1 0.98
5.148 5.1 0.0 0.96
2584 3.1 0.1 1.6
1.038 0.9 -0:1 4.5

UUC* Unit Under Calibration
The reported expanded uncertainty is based on standard uncerlainty multiplied by a coverage factor k=2 providing & level of

confidence of approximately 98%

Appendix 1: Instrumentations

Calibration Certificate Report
NO Sensor Manufacturer | Maodel/Type Range
Dale Number
1 Pitot static TESTO INC. 06352148 Aug D7, 2021 MW-00D34-21 5 - 30 m/s
2 Precision Differential Pressure Meter Zoglab DPM2500 Aug 07, 2021 MW-0034-21 & - 30 m/a
3 Air velocity tranaducer (hot wire) TSI INC. B455-12 Aug D&, 2021 MwW-0035-21 0-8mis
4 Temperature Zoglab DER-THP March 30, 2021 CL-027-84 =30 - 70°C
& Relative humidity Zoglab DSRA-THP March 30, 2021 RAH-03032021 0 - 100 %RH
=] imospheric pressure Zoglab DSA-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind tunnsl E850M MP330D - . 0 - 80 Hz

**and of certificate of calibration***

-
NAC

HIRANATE ASSOCIATES CO..LTD,




63/14-16,67/36-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
PHEANATEL ASSOCIATES €O £ FD Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. WD-01012022

Page 1 of 2 pages
Measurement Iltem » Wind direction sensor with data logger.

Manufaclurer » Data logger: Novalynx.

: Wind direction sensor: Novalynx.

Model/Type : Data logger: 110-WS-250L-D
. Wind direction sensor: WS-02F

Serial Number : Data logger: A5445
. Wind direction sensor: WSD-004

1D Mo : Data logger: RYG PS0D436

. Wind direction sensor: -

Customer 1 ALS laboratory group (Thailland) Co.ltd.
104 Phatthanakan 40, Phatthanakan Rd.Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250

Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (23+3) “C, and relative humidity of (40+10) %.

Measurement Method:

The wind direction sensor calibration according to comparison method with refsrence angle measurement electronic theodolite and
ine laser is wused for axis control, The measurement were taken al 45" intervals in clockwise and counterclockwise
directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed
Traceability:

The measurement resulls are ltraceable to the Iniernational system of units (31} through Certificate No: Q21086014, Certificate No:
KWS64/0028.

Measurement Date » JAN 06, 2022,
Issued Date : JAN 10, 2022.
Performed by 'Approved SHONBRORE. i s T s s

Mr. Sorawit Thachalad

Mr. Parinya Boencharoen.
O Miss Orathal Wiwatwlitiaya m‘ Calibration Department Manager

JIRANATE ASSOCIATES CO., LTD. |

THIS CERTIFICATE REFPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATCRY.



NAC

HHANATEE ASSOUCTATES Covl e

63/14-156,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Banghkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#183 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Cerlificate of Calibration Number

Result of calibration: [] Without adjustmant M with adjustmant.

Calibration in the rangs of 0 — 360 " at a calibration interval of 45°,

The results of callbration

and associated measurement uncertainties are reported in lable below.

Certificate No: WD-01012022

Pages 2 of 2 pages

Nominal Angle Standard Reading Uuc* Reading Error Uncerlainty

NO Turning Direction " " ; : "
) ) ) ) £(")

1 0/360 360 359 =] 30

2 45 45 42 -3 3.0

3 20 20 87 -3 3.0

- 138 135 134 =1 3.0

Clochkwise

5 180 180 181 1 3.0

o] 225 228 228 3 3.0

% 270 270 274 4 3.0

8 315 315 319 4 3.0

9 0/360 360 359 -1 30

10 45 45 42 -3 3.0
11 QD ln 87 -3 3.0
12 1386 135 134 -1 3.0

Counter Clochwise

13 180 180 181 1 3.0
14 225 225 228 3 3.0
15 270 270 274 B 3.0
16 316 3156 319 4 3.0

UUC* Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage fac-

tor k=2 providing a level of confidence of approximately 95%

¥*End of Cerlificate of Calibration***

NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-156,67/36-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
Watthapra, Banghkohkyai,Bangkok 10600 Thailand.
Tel: (66) 02-86808124#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 110-WS-25DL-D

Serial No.: A5445

ID No.: RYG_FS0436

Certificate No.: CL-001-65
Page 1 of 2

Customer

Name: ALS laboratory group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date; 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparisan method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Received date: 28 DEC 2021
Calibration date: 07 JAN 2022
Issue date: 10 JAN 2022

Calibration Condition
Temperature: (23+£3)'C
Relative Humidity: (55+15)%

Traceability

The measurement results are ftraceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

Calibrated by
¥ Mr. Sorawit Thachalad

[] Miss Orathai Wiwatwittaya

NAC

JIRANATE ASSOCIATES C0) (1
R ——

Approved Signatory: ........... i P gl { Do RRER
Mr. Parinya Bdoncharoen
’ Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FCR REPARODUCTION HAS BEEN
QBTAINED IN WRITING FROM THE LABORATORY.
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Result of Calibration:-
Calibration Range:

Function:

63/14-15,67/36-36, Soi Petchkasem7,7/1, Pelchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.
mesann ssocnis co e Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

M Without Adjustment
20-40 °C

[ With Adjustment

LTS
3 s,

——

7
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CALIBRATION 0367

Certificate No.: CL-001-65
Page 2 of 2

This equipment was connected with temperature sensor Model : HMP&0 S/N:R1131113

Dimension : Diameter L2mm. Length 80 mm.

Immersion
Depth
{mm)

60
60
60
60
60

Standard

Reading
("C)

20.055
24,895
29.868
34.849

39.837

UUC#*; Unit Under Calibration

The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 95%

Reading
("C)

19.9
24.6
2956
34.5

394

% End of Certificate %

NAC

JIRANATE ASSOCIATES CO., LTD.

0.4

0.3

0.4

Uncertainty
("C)

0.099
0.099
0.099
0.099

0.099



63/14-16,67/36-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
v oo Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration Ne. : RH-01012022

Page 1 of 1 Pages
Measurement Item : Relative humidity with data logger.

Manufacturer : Data logger: Novalynx.

: Relative humidity sensor: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D
: Relative humidity sensor: HMP6O

Serial Number : Data logger: A5445
: Relative humidity sensor: R1131113

ID No : Dala logger: RYG_FS0436

: Relative humidity sensor: -

Customer ¢ ALS laboratory group (Thalland) Co.,Ltd.

: 104 Pnatthanakan 40, Phatthanakan Rd.Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10280
Thailand,

Environmental Condition:

The measurement was carried cut in an ambient temperature of (25+3)°C, and relative humidity of (50+15)%,

Measurement Method:
The Relative humidity with data logger, Unit Under Calibration (UUC) was calibrated by comparison method with the equilibrium of
standard sall solution CH;COOK: Peotassium Acetate, Mag(Nog): Magnesium Nitrate, KCl: Potassium Chloride to determine the errors.

Measuremenl Date : JAN 07, 2022
lssued Date : JAN 10, 2022

Measurement Results:

The results of calibration are reported in table below.

Standard salt solution. Standard (%RH) UUCreading Error
CHZCOORK: Potassium Acetate 2281 22.4 -0.1
MaiNogk Magnasium Nitrate 52.89 52,6 -0.4
KCl: Polassium Chloride 84.34 83.8 -0.5

Performed by
M ., Scrawit Thachalad
[ miss Orathal Wiwatwittaya

NA\“ Apgroved Signatory: ... ST

e e
JIRANATE - a0Cin Mr. Parinya Bocncharoen,

Calibration Department Manager

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EX0EPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



63/14-16, 67/36-36, Soi Pelchkasem?, 7/1, Petchkasem Rd,
NAC Watthapra, Banghkokyai, Bangkok 10600 Thailand.
. Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE REPORT

Certificate No. : BP-01012022

Page 1 of 2 Pages

Measurement Item : Barometric pressure with data logger.

Manufacturer : Dats logger: Movalynx.

: Barometric pressure: MNovalynx,

Model/Type : Data logger: 110-W8-25DL-0
+ Barometric pressure: 110-Ws-258pP

Serial Number : Data logger: A5445

: Barometric pressure: A5445
ID Mumber » RYG_FSD436

Customer 1 ALS laboratory greup {(Thailand) co., ltd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang,
Banghok 10250, Thailand,

Environmental Condition:

The measurement was carried out in an ambient temperature of (25+3)°C, and relative humidity of (50+15)%.

Measurement Methad:
The Barometric pressure sensor, Unit Under Calibration (UUC) was calibrated in the pressure conditioning chamber. The standard

pressure (Pgmp) at 990 - 1015 hPa was generated by digial pressure ganerator. The pressure reading of UUC (Puyc) wers
compared 1o the pressure reading of standard to determine the error.

Traceabilily:
This calibration documents the traceshility to national standard which realize the unil of measurements according to the national

system of upits (81) through Druck Limited via Qertificate Ne: PS1206, Certificate No: P&1227.

Measurement Date : JAN D5, 2022
lssued Date D JAN 10, 2022
Performed by Approved Signatory............ SV D

B war, Sorawit Thachalad

Mr. Parinya Booncharoen,
[ Miss oratha Wiwatwitlaya NA‘ Calibration Department Manager

IRANATE ASSOCIATES CO,, LD,

THIS CERTIFICATE REPORT MAY NOT Be REPROCEDUCED EXCEPT IN FULL UNLESS FERMISSICN POR REPRODUCTION
HAS BBEN OBTAINED IN WRITING FROM THE LABORATORY,



63/14-185, 67/35-36, Soi Petchkasem7, 7/1, Petchkasem Rd,

NAC Watthapra, Bangkokhyai, Bangkok 10600 Thailand.
ST Te1: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Certificate report number Certificate No: BF-01012022

Page 2 of 2 Pages

Result of Calibration: I without Adjustment [ with Adjustment.
Calibration in the range of: 950 - 1150 mbar

The results of calibration and associated measurement uncertainties are reported in lhe table below.

STD uuce Error Uncertainty(k=2)
(mbar) {mbar) (mbar) (mbar)
©50.33 951.0 0.7 0.89
Qo0 89 1000.0 0.1 0.2z
1050.00 10407 -0.3 047
1099.8¢ 1099 -0.8 0.0¢
114929 11479 -14 1.7 |

Note: UUC* Unit Under Calibration

***End of calibralion report##*

NAC

JIRANATE ASSOCIATES COo., L™,




J 63/14-16,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Banghkokyai,Bangkok 10600 Thailand.
PIEAN AL ARSOUIARES C 0 11 Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration Number. - RG-010712022

Page 1 of 2 Pages

Measurement Item : Rain gauge with data logger.

Manufacturer : Data logger: Novalynx,

: Rain gauge: Novalynx,

Model/Type : Data logger: 110-WS-25DL-D
: Rain gauge: 110-WS-25RG

Serial Number : Data logger; A54465
: Rain gauge: RG-004

D NO ! RYG_FS0436

Customer : ALS laboratory group (Thailand) co, lid.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang,
Banghkok 10280, Thaland,

Environmental Condition:

The measurement was carrled out in @n ambient temperature of (26+3)°C, and relstive humidity of (50+15)%.

Measurement Method:
The Rain gauge, Unit Under Calibration (UUC) was calibrated by Precision reference botlle with flow adjusier at low rate 0,6 mm
per minute or 1 tipping every 20 ssconds. Tha tiooi 9 number was determined by procedures below.
1. Obtain rain gauge inlst area:
Rain gauge precise diameter in cm = Diameter/2 = R (radius)
Rain gauge area= R*R*3.14 (UUC diameter=20.3 cm, UUC radius=10.15 cm)
Rain gauge area= 323.6 cm”,
2. Obtain theoretical correct rain gauge answer (number of tippings) using 323.6 em® inlet area and 0.5 L of rain.
al 10,000 cmg / 323.4 C'IT inlet area = 30.90 (rain galge ares = 1/30.90 of square meter)
b) 3090 * 0.5 L volume=1545 mm (mm of rain over 1 m? surface) 500 ml of rain volume on the rain gauge
area = 1545 mm of rain.

c)  Number of lipping=158.45 / 0.25 mm= 62 tippings.

Note: Rain gauge is fully cleaned and leveling prior the calibration performed.

Measurement Dale » JAN 06, 2022

Issued Date JAN 10, 2022 &
Performed by pproved Signatary............ ;l
[ Mr. Sorawit Thachalad I Mr. Parinya Booncharcen,

O Miss Orathal Wiwatwitlaya

NAC Calibration Departmeant Manager

HIS CALIBRATION REPORT MAY NOT
REFEOQDUCTION HAS

=HUCED EXCEPT IN FULL UNLE S5 PERMISSIONFOR
N WRITING

FROM THE LABORATORY



J 63/14-156,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Banghkokyai,Bangkok 10600 Thailand.
Tel: (66) D2-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Calibration of Calibration Number Calibration Number; RG-01012022
Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment L1 With Adjustment.

The results of calibration are reported in table below.

Quantity of H;O
(m0) Determined Tipping Tipping count Acceptable Tipping count
500 62 62 60 - 64
500 62 62 60 - &4
500 62 63 a0 - 64
500 62 &2 60 - 64
500 62 63 60 - &4

Remark: The procedure s made lo verify the correct reading of the Unit under Calibration rain gauge when & pracise volume of
water falls into fts cone. We suggest that the number of tipping should be within +2% different from the 62 tipping (correct range:
60-64 tipping) it means that the rain gauge meels the manufacturer scceptable limit,

**end of calibration report***




J 63/14-16,67/36-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkohkyai,Bangkok 10600 Thailand.
INCANATEE ASSOCIATES COLUFD Tel: (66) 02-86808124#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WSs-03012022
Page 1 of 2 pages
Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx

: Cup anemometer; Navalynx

REVIEW BY ..oivceivereesisisnnassssnnsnses

Model/Type : Data logger: 110-WS-250L-0
: Cup anemometer: WS-02F

APPROVED BY

Serial Number : Data logger: AS443

e R NEXT CAL. DATE ”H/*/% .....

1D No . Data logger: BKK_FS0OR75

: Cup anemometer: -

Customer © ALS lsboratory group (Thailand) co, ltd.

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

Thailand.
Test Conditions : Wind tunnel cross test seclion erea 200 cm
 Anemometer frontal area 100 EI'H::
: Diameter of mounting pipe - mm
: Blockage ratic of iest object ailn [-]
Test Caonditions : Alr temperature 24.1 +0.8 'C
: Alr pressure 10109 £0.4 hPa
: Relative air humidity 524 +3.5 %HH
Calibralion Procedure Celibration was carried out base on;

IBC 61400-12-1 EBD.1: 2005-Power FPerformance MWMeasurements of Electricity Producing Wind
Turhines;

MEASMET Anemometer Calibration Procedure — Version 2: 200%;

Traceability Thia calloration documents the f{racestle to national standard, Which realize the unit of
measurements according to the international system of units (81) through MNational Institute of
Metrology Thailand (NIMT).

Measurement Date  JAN 26, 2022.
lssued Date : JAN 31, 2022,

Calibrated by
M mMr. Sorawit Thachatad

Approved Signatony® . ...oc.cme Padla s

Mr. Parinya Booncharoen
[ miss Qrathai Wiwatwittaya Calibration Department Manager

NAC

JIRANATE ASSOCIATES CO. .l.‘.[ D.

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRCDUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



J 63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem R,

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
L Tel: (66) 02-8680812#13 Fax.: (66) 02-8480860 www.jiranatee.com
Continuation of Certificate of Calibration Number Cerlificate No: WS-03012022

Fage 2 aof 2 Pages

Resull of calibration: V] Without sdjustment [ with adjustmant
Calibration in the range of 1 — 16 m/s at a calibration interval of 1 m/e

The results of calibration and associated measurement uncertainties are reported in the table betow.

Vs Reading Vyuer Reading Error Uncertainty

m/s m/s (m/s) (%)
2.078 1.9 0.2 2.5
4,108 4.0 -0.1 1.2
6.00 6.0 0.0 0.98
8.01 8.0 0.0 0.84
10.02 1001 0.1 0.87
12.02 11.8 0.2 2.4
13.99 141 0.1 0.53
16.99 6.2 0.2 04z
14.98 162 D.2 i
1299 120 0.0 0.77
11.01 Vil 0.1 0.48
2.02 2.1 0. 0.87
6.94 7.0 0.0 1.2
5.148 5.1 0.0 Q.96
3.002 3.0 0.0 1.6
1.028 0.8 -0.2 4.8

UUC* Unit Under Calioration

The reported expanded uncertainty /s based on standard uncertainty mulliplied by 8 coverage factor k=2 providing a level of
confidence of approximately 95%

Appendix 1: Instrumentalions

Calibration Cerlificate Report
NO Sensor Manufacturer | Model/Type Range
Date Number
1 Pitot ‘static TESTO INC. 06352145 Aug 07, 2021 MW-0034-21 5 - 30 m/s
2 Precision Diffarentizl Pressure Meter Zoglab DPM2500 Aug 07, 2021 MW-0034-21 5 - 30 m/s
3 Air velocity transducer (hot wire) TSI ING: 8455-12 Aug 08, 2021 MW-0OD25-21 0-5ms
4 Temperature Zoglab DS&R-THP March 30, 2021 CL-027-64 -30 - 70°C
5] Relative humidity Zoglab DSA-THP March 30, 2021 RH-03032021 0 - 100 %RH
e} Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
z Wind tunnel £8S0M MP3300D = - 0 - 50 Hz

***end of certificate of calibration***




63/14-156,67/35-36, Soi Petchkasem?”7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
IATEL ASSOULATES CO 11D Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.. WD-03012022
Fage 1 of 2 pages
Measurement Item : Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx.

1 Wind direction senser: Novalynx.

Model/Type . Data legger: 110-WS-25DL-D
: Wind direction sensor: WS-02F

Serfal Number . Data logger; AS5443
: Wind direction sensor WSD-002

D No : Data logger: BKK F809756

. Wind direction sensor: -

Customer : ALS laboratory group (Thailand) Co.Lid.
104 Phatthanakan 40, Phatthanakan Rd.Khwasng Suan Luang, Khet Suan Luang, Bangkok 10250

Thailand.

Environmental Condition:

The measurement was carrled out In an amblent temperature of (23+3) C, and relative humidity of {40+10) %.

Measurement Method:
The wind direclion sensor calibration according to comparison method with reference angle measurement electronic theodolite and
line laser is used for axis control, The measurement were taken at 45° intervals in clockwise and counterclochwise

directions.
Note: The UUC was warmed up for 1 hour prior to the calibration being performed
Traceability:

The measurement results are iraceable to the international system of units (S1) through Certificate Mo. Q21086014, Certificale No.
KW584/0025,

Measurement Date JAN 25, 2022,

lasued Date + JAN 31, 2022.

Performed by Approved Bignatoryi. ... e et se e
| Mr. Sorawi achalad N .

[V Mr. Sorawit Thachalad NA« Mr. Parinya Boancharoen.

[J Miss Crathai Wiwatwittaya

JIRANATE ASSOCIATES €O, , LTD. Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED €XCoPT IN FULL UNLESS PERMISSION FOR REFPRODUCTION HAS BESHN

OBTAINED IN WRITING FROM THE LABORATORY.



63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
e oo co i Tels (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com
Continuation of Cerlificate of Calibration Number Certificate No: WD-03012022

Pages 2 of 2 pages

Result of calibration: [] without adjustment M with adjustment.
Calibration in the range of 0 - 360 " at a calibration interval of 45°.

The resulis of calibration and associated measurement uncertainties are reported in table below.

Nominal Angle Standard Reading UUC* Reading Error Uncertainty

NO | Turning Direction . . . ) -
) ) ) (") +(")

1 0/360 0 0 0 30
2 45 45 42 -3 3.0
3 Q0 o0 88 -2 3.0
4 135 135 133 -2 3.0

Clockwise
5] 180 180 180 0 3.0
& 225 225 227 2 3.0
7 270 270 272 2 3.0
8 3186 3156 318 3 3.0
2 0/360 a 0 0 3.0
[19] 48 45 42 3 30
11 20 o0 88 -2 3.0
12 138 136 133 -2 3.0
Counter Clochwise

13 180 180 180 0 30
14 2256 225 227 2 3.0
16 270 270 272 2 30
16 315 315 318 3 3.0

UuC* Unit Under Calibraticn The reported expanded uncertainty is based on standard uncertainty multiplied by a ceverage fac-

tor k=2 providing a level of confidence of approximately 95%

***Bnd of Certificate of Calibration®***

J

B NAC

IRANATE ASSOCIATES CO,, LTD.




63/14-16,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Banghkohkyai,Bangkok 10600 Thailand.
FEASSOUIATES 00 Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Calibration No. : RH-03012022

Page 1 of 1 Pages

Measurement ltem : Relative humidity with data logger.

Manufacturer : Data logger: Novalynx.

: Relative humidity sensor; Novalynx.

Model/Type : Data logger: 110-WS-25DL-D
: Relative humidity sensor: HMPGO

Serial Number : Data loggen A5443

: Relative humidity sensor: R1131111

ID No : Data logger: BKK_FSO975

- Relative humidity sensor: -
Customer . ALS laboratory group (Thailand) Co.lLtd:

: 104 Phatthanakan 4D, Phatthanakan Rd.Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.

Environmental Condition:

=

The measurement was carrled out in an ambient temperature of (26£8)°C, and relative humidity of (60+18)%

Measurement Method:
Tne Relative humidity with data logger, Unit Under Calibration (UUC) was calibrated by comparison methed with the eguilibrium of

standard salt solution CH3;COOWK: Potassium Acetate, Mg{Nog): Magnesium Nitrate, KCLl: Potassium Chloride to determine the errors.

Measurement Date  JAN 24, 2022
lesued Date o JAN 25, 2022

Measurement Resulis:

The results of calibration are reported in table below,

Standard salt solution. Standard (%RH) VUCReading Error
CH,COOWK: Potassium Acetate 2261 221 -0.4
Mg(Nog) Magnesium Nitrate 5289 52.5 -0.4
KCL: Potassium Chloride 84,34 84.2 -0.1

Performed by I\\IA( pproved Signatory: ..cuu STl s i

] Mr. Sorawit Thachalad IIRANATE ASSOCIATES CO., LTD. Mr. Parinya Booncharosn.

[E Miss Orathal Wiwatwittaya Calibration Department Manager

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REFPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand.
T ' Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CALIBRATION BREPORT

Calibration Number, ; RG-03012022

Page 1 of 2 Pages

Measurement ltem : Rain gauge with data logger.

Manufacturer : Data logger: Novalynx.

: Rain gauge: Novalynx.

Model/Type : Data logger: 110-WS-25DL-D
: Rain gauge: 110-WS-28R0G

Serial Number . Data logger: AS443

: Rain gauge: RB-002
1D NG : BKK_FPS0975

Customer : ALS labaratory group (Thailand) co, ltd.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang,
Bangrok 102560, Thailand.

Environmental Condition:

The measurement was carriad out in an ambignt temperature of (25£3)°C, and relative humidity of (60+15)%.

Measurement Method:
The Rain gauge, Unit Under Calibratlion (UUC) was calibrated by Precision reference bottle witn flow adjuster at low rate 0.6 mm
per minute or 1 tipping every 20 seconds. The tipping number was determined by procedures below.
1. Qbtaln rain gauge Inlet area:
Raln gaugs precise dlameter in cm = Diamster/2 = B (radius)
Rain gauge area= R*A*3.14 (UUC diameter=20.3 cm, UUC radius=10.15 cm)
Rain gauge area= 323.6 em’.

hs]

Obtain theoretical correct rain gauges answer (number of tippings) using 323.6 cm’® inlet area and 0.5 L of rain.
a) 10,000 cmg / 323.6 cm’ inlet area = 30.90 {rain gauge area = 1/30.90 of square meter}
b) 3090 * 0.5 L volume=1845 mm (mm of rain over 1 me surface} 500 ml of rain volume on the raln gauge
area = 1545 mm of rain.

c) Number of tipping=1545 / 0.25 mm= 62 tippings.
Note: Rain gauge ie fully cleaned and leveling prior the calibration performed.

Measurement Date 1 JAN 28, 2022
lssued Dale - JAN 31, 2022

Performed by
E Mr. Sorawit Thachalad

Mr, Parinya Booncharoen.
Miss Orathal Wiwatwitlaye A{l N
[ Mise Orathal Wiwatwittaya N Calibration Department Manager

JIRANATE ASSOCIATES CO., LTD,

Abproved BIgRBYONY: iiviiimmsaenillmicias i iivive i s




¢3/14-15,67/356-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand.
KL AT Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

Continuation of Calibration of Calibration Number Calibration Number: RG-03012022

Page 2 of 2 Pages

Result of Calibration: ] Without Adjustment [ with Adjustment.

The resulls of calibration are reported in table below.

Quantity of H,O -
(ml) Determined Tipping Tipping count Acceplable Tipping count
500 62 40 60 - 64
500 62 61 60 - 64
500 62 6l 60 - 64
500 62 62 60 - 64
500 62 &1 80 - 64

Remark: The procedure is made o verify the correct reading of the Unit under Calibration rain gauge when & precise volume of
water falls Into ils cone. We suggest that the number of tipping should be within £2% different from the 62 tipping (correct range:
60-64 tipping) it means that the rain gauge meets the manufacturer acceptable limit

M*End of calibration report*™*

NAC

JIRANATE ASSOCIATES CO.,LTD.




HIRC o1

liranatee Associates Co., Ltd.
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Accredited calibration laboratory
Watthapra, Bangkokyai, ISO/IEC 17025:2017

Bzngkok 10600(Thailand)

S ol Pressure measurement laboratory
Mobile: +66863999453 NSC-TISI-TIS 17025

E-mail; jnac-calibration@)iranatee.com CALIBRATION 0367

Web site: www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CL-004-865

Page 1 of 2 Pages

MEASUREMENT ITEM : Digital barometer

MANUFACTURER : Novalynx

MODEL/TYPE : 110-WS-258P

SERIAL NUMBER : A5443

ID NUMBER : BKK_F50975

CUSTOMER © ALS laboratory group (Thailand) co., ltd.

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

RECEIVED DATE 12 Jan 2022
MEASUREMENT DATE + 29 Jan 2022
ISSUE DATE + 31 Jan 2022

CONDITION OF THIS RESULT OF CALIBRATION:
1. Reference Standard Instrument:
Instrument Model Serial No. Certificate No.

Calibration procedure:

The pressure calibration was done by In-
house calibration method as WI-CL-003
according to comparison method with
Digital pressure calibrator based on DKD-R
6-1

Traceability:

The measurement results are traceable to
the international system of units (S)
through MENSOR which complies with the
requirements  of  ISO/IEC17025:2017,
ANSI/NCSL Z540-1 via Certificate number:
201479

The reported uncertainty is based on @
standard uncertainty multiplied by o
coverage k=2, providing a level of
confidence of approximately 95%.

Due Date

Absolute Pressure Transducer  CPG2500 410018L1 201479

13 Sep 2022

2. The UUC* was installed in vertical orientation above reference standard instrument and center of UUC* was used as the

reference level.
3. Calibration conditions:
Pressure transmitting medium  ; Air

£ul20°C, 1bar) 11.19 kg,#m3
Ah :-0.080m
Lo 1 (23+2) °C
Pamb 1 1009.5 mbar

4.The certificate is valid anly to the item calibrated on date and place of calibration.

Calibrated by: J
] Mr. Sorawit Thachalad NA( :
L] Miss Oratai Wiwatwittaya

JIRANATE ASSOCIATES CO.,LTD.

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY



Continuation of Certificate of Calibration Number CL-004-65 Page 2 of 2 Pages

MEASUREMENT RESULTS : M Without adjustment ] With adjustment
CALIBRATION IN THE RANGE OF  : 950 — 1050 mbar

The results of calibration and associated measurement uncertainties are reported in the table below.

STD uuc* Error Uncertainty(k=2)
(mbar) {mbar) (mbar) (mbar)
950.17 950.838 0.664 0.88
970.13 970514 0.385 0.57
990.10 990.453 0.389 0.55
1009.98 1010.0e4 0.080 0.21
1029.91 1029.743 -0.171 0.28
1049.79 1049.531 -0.263 0.36

Note: UUC* Unit Under Calibration

*End of certificate*

NAC

JIRANATE ASSOCIATES CO., LTD,
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68/14-16,67/35-306, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai, Bangkok 10600 Thailand.
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CERTIFICATE OF CALIBRATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 110-WS-25DL-D

Serial No.: A5443

ID No.: BKK_FS0975

Customer

Name: ALS |laboratory group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd..Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model; DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Certificate No.: CL-003-65
Page 1 of 2

Received date: 12 JAN 2022
Calibration date: 24 JAN 2022
Issue date: 25 JAN 2022

Calibration Condition
Temperature: (23+3)"C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number; ER-0032-
21

Calibrated by
L1 Mr. Sorawit Thachalad
2 Miss Orathai Wiwatwittaya

NAC

Mr. Parinya Booncharoen
Calibration Department Manager

ATE ASSOCIATES CO., LTD.

THIS CERTIFICATE MAY NOT BE REPROCEDULED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FROM THE LABORATORY.
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Result of Calibration:-
Calibration Range:

Function:

This equipment was connected with temperature sensor Model : HMP80 §/N : R1131111

63/14-15,67/35-36, Soi Petchkasem7,7/1,
Watthapra, Bangkokyai, Bangkok 10600 Thailand.
e Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

M Without Adjustment

20-40"C

[ With Adjustment

Dimension : Diameter 12mm. Length 80 mm.

Immersion
Depth
(mm)

60
60
60
60
60

Standard

Reading
("C)

20.053
25.001
28.991
34.980

39.960

UUC*: Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Certificate %

NAC

JIRANATE ASSOCIATES co., I.TD

Petchkasem Rd,

\‘,‘n| f’,?

“Lorky N C B Y
MNSC - TISE- TS 17025
CALIBRATION 0367

Certificate No.: CL-003-65

Page 2 of 2

('C)
0.099
0.099
0.089
0.099
0.099



63/14-156,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai, Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com
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CERTIFICATE OF CALIBBATION

Equipment Name: Data Logger with Temperature
Sensor

Manufacturer: Novalynx

Model: 200-WS-25LB

Serial No.: A5261

ID No.: BKK_FS0888

Certificate No.: CL-077-65
Page 1 of 2

Customer

Name: ALS laboratory group (Thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: O4 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Calibrated by
1 Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

Received date: 23 May 2022
Calibration date: 30 May 2022
Issue date: 02 Jun 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement resulis are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0032-
21

s A, LT

i APPROVED BY

SE— .Y

[t e o s P e

= ol

NAC

Approved Signatory: ..........cmd B Vs
Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO,, LTDy

OBTAINED IN WRITING FROM THE LABORATORY.

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPHRCDUCTION HAS BEEN
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63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkokyai, Bangkok 10600 Thailand. ""-x,,,fa\\.v"‘
T i Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www,jiranatee.com oy iy
Certificate No.: CL-077-65
Page 2 of 2
libration:- M Without Adjustment [ With Adjustment
Calibration Range: 20-40 °C
Function:
This equipment was connected with temperature sensor Model : HMP80 S/N : NO330783
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) (‘C) (‘C) ("c) ("C)
60 19.98 20.0 0.1 0.30
60 2498 24.7 0.3 0.30
60 30.02 29.6 -0.4 0.30
60 35.01 345 0.5 0.30
60 40.01 393 0.7 0.30

UucC*: Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Certificate %

NAC

JIRANATE ASSOCIATES CO., LTD




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
PEE ASMACIATES L6 1 Tel: (66) 02-8680812#13 Fax.:. (66) 02-8680860 www.jiranatee.com

CALIBRATION BEPORT

Calibration No. : ARH-020462022
Page 1 of | Pages

Measurement Item . Relative humidity with data logger

Manufacturer : Novalynx

Model/Type . 200-Ws-26LB

Serial Number 1 AB261

ID No. : BKK_F50888

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

Environmental Condition:

The measurement was carried out In an ambient temperature of (25+3)°C, and relative humidity of (50+15)%.

Measurement Method:

Unit Under Calibration (UUC) was calibrated by comparison method with standard thermo hygrometer in the humidity generator
chamber io determine the errors,

Traceability:

This Instrument was calibrated using standard equipment whose accuracy is traceability through National Institute of Standards and
Technology to the international system of units (S) via MCS Calibration, Inc. Certificate number: 20314-101. Due date: Mar
14,2023,

Measurement Date : Jun Q1, 2022
Issued Date : Jun 02, 2022

Measurement Results:

This eguipment was connected with Indoor air quality probe and Displayed (UR) on display. Model: HMP&O, Serial number:
NO330783

Calibration was performed in the range of 20%RH to 80%RH

The results of calibration are reported in table below.

Determined Standard (geading UUC (reading Error Uncertainty
(%RH) (%ARH) (%RH) (%RH) +(%RH)
20 2002 18.8 -1.2 0.61
50 5022 40,4 -0.8 0.57
80 80.56 79.3 -1.3 0.69

Approved Signatory: ”W

Mr. Parinya Booncharoen.

Performed by N ﬁ C
M Mr. Sorawit Thachalad

D Miss Jittrasporn Lertscmphol e M‘UCIML CO.,LTD. Calibration Department Manager

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
AT ABICIIATES S Tel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No: WS-02042022
Fage 1 of 2 pages
Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Navalynx

: Cup anemometer: Navalynx

Model/Type : Data logger: 200-WS-25LB
: Cup anemometer: WS-02F

Serial Number . Data logger: AB261

: Cup anemometer: -

1D No : Data logger: BKK_FS0DE88
: Cup anemometer; -

Customer : ALS laboratory group (Thailand) co., ld.
: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Banghkok 10250
Thailand.
Test Conditions : Wind tunnel cross test section area 200 em”
: Anemometer frontal area 100 em”
: Diameter of mounting pipe - mm
: Blockage ratio of test object 13 [-]
Test Conditions : Air temperature 24.7 0.8 ‘C
: Alr pressure 100582  +0.4 hPa
: Relative air humidity 44,1 +3.5 %BRH
Calibration Procedure Calibration was carried out base on;

IEC ¢1400-12-1 €D.1: 2005-Power Performance Measurements of Electricity Producing Wind
Turbines;
MEASNET Anemometer Calibration Procedure - Version 2: 2009,

Traceability This calibration documents the fraceable to netional standard, Which realize the unit of
measurements according to the internaticnal system of units (8I) through National Institute of
Metrology Thailand (NIMT).

Measurement Date ::Jun 01, 2022,

lesued Date : Jun 02, 2022.

Calibrated by Approved Signatory: ...

[ wmr. Sorawit Thachalad Mr. Parinya Booncharoen

O wiss Jittraporn Lertsemphol NAQ Calibration Department Manager

JIRANATE ASSOCIATES CO.,LTD,

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



63/14-156,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
BEASAOCIATES L0, LT Tel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number Cerlificate No: WS-02062022
Page 2 of 2 Pages

Resull of calibration: [ Without adjustment [J with adjustment
Calibration in the range of 1 - 16 m/s at a calibration Interval of 1 m/s.
The results of calibration and associsted measurement uncertainties are reported in the table below.

Vs Reading Vuyuer Reading Error Uncerlainty

m/s m/s (m/s) (%)
2.087 20 -0.1 2.4
4.140 4.2 0.1 1.0
6.02 6.0 0.0 0.828
8.00 8.0 0.0 0.74
10.00 10.0 0.0 0.59
11.99 12.1 0.1 0.56
14.02 14.3 0.3 0.42
16.00 164 0.4 0.63
16.01 16.4 0.4 0.39
12.97 13.1 0.1 0.59
11.00 11.0 0.0 0.62
2.01 9.0 0.0 0.6¢
7.01 7.0 0.0 0.85
5.186 5.2 0.0 0.96
3.003 3.1 0.1 1.4
1.053 0.8 -0.3 4.8

uuC*: Unit Under Calibration
The reported expanded uncertainty is based on stendard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 96%

Appendix 1: Instrumentations

Calibration Certificate Report
NO Sensor Manufacturer | Model/Type Range
Date Number

1 Pitot static TESTO INC, 063521456 Aug 07, 2021 MW-0034-21 5 - 30 mfs

2 Precision Differential Pressure Meter Zoglab DPM2500 Aug 07, 2021 MW-0034-21 5 - 30 m/fs

3 Air velocity transducer (hot wire) TSl INC, 8455-12 Aug 08, 2021 MW-0035-21 0-56mh

4 Temperature Zoglab DSR-THP March 30, 2022 CL-027-68 -30 - 70°C

& Relative humidity Zoglsb DER-THP March 30, 2022 RH-03D32022 0 - 100 %AH
& Atmospheric pressure Zoglab DBR-THP March 30, 2022 BFP-01032022 500 - 1100 hPa
i Wind tunnel E950M MF3300 - - 0 -850 Hz

***end of certificate of calibration®**

et

NAC

JIRANATE ASSOCIATES CO., LTD. |




63/14-156,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
YEE ASSOCTATES €Ov 1T Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificate No.: WD-02062022
Page 1 of 2 pages
Measurement Item ¢ Wind direction sensor with data logger.

Manufacturer : Data logger: Novalynx

: Wind direction sensor: Novalynx

Model/Type : Data logger: 200-WS-25LB
: Wind direction sensor: WS-02F

Serial Number : Data logger: A5261
1 Wind direction sensor: -

ID No : Data logger: BKK_FPS0888
: Wind direction sensor: -

Customer : ALS laboratory group (Thailand) co. lid.
1 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkck 10280
Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (23+3) °C, and relalive humidity of (40+10) %.

Measurement Method:

The wind direclion sensor calibration according to comparison method with reference angle measurement electronic theodolite and
line laser Is used for axis control, The measurement were taken at 46" intervals In clockwise and counterclockwise
directions.

Note: The UUC was warmed up for 1 hour prior to the calibration being performed

Traceability:
The measurement results are traceable to the international system of units (Sl) through Certificate No: Q21086014, Certificate No.:
KWE64/0025.

Measurement Date ¢ Jun 01, 2022,
Issued Dale 1 Jun 02, 2022

Calibrated by NAC Approved Signatory:.........
M Mr. Sorawit Thachalad i Mr. Parinya Bocncharoen,
*0., LTD,

IHKANATE ASSOCIATES ¢

[0 mies Jittraporn Lertsomphol Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCERT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BESN
OBTAINED IN WRITING PROM THE LABORATORY.



63/14-156,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
NATEE ASSOCTATES €011 Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

Continuation of Certificate of Calibration Number Certificate No: WD-02062022
Pages 2 of 2 pages

Result of calibration: [J Without adjustment M with adjustment.
Calibration in the range of 0 - 360 * at a calibration interval of 45°,
The results of calibration and associated measurement uncertainties are reported in table below.

Nominal Angle Standard Reading uuc* Reading Error Uncertainty

NO Turning Direction - = = : e
() () ) ) +(")

1 0/360 360 369 =] 3.0

2 45 45 4] -4 3.0

3 90 20 87 -3 3.0

4 136 135 133 -2 3.0

Clockwise

5] 180 180 181 1 3.0

6 225 225 229 4 3.0

7 270 270 274 4 30

8 318 315 319 A 30

9 0/360 360 359 -1 30

10 45 45 4] -4 30
11 90 90 87 -3 30
12 135 135 133 -2 3.0

Counter Clockwise

13 180 180 181 1 3.0
14 225 225 220 4 3.0
15 270 270 274 4 3.0
16 318 3186 319 4 3.0

UUC* Unit Under Calibration The reported expanded uncertainly is based on standard uncertainty multiplied by a coverage fac-

lor k=2 providing a level of confidence of approximately 95%

***&nd of Cerlificate of Calibration***

J

:NACJ

\JIRANATE ASSOCIATES CO,, LTD.




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd_,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CRURRETOIRe

Cert. No. : ACC22003
Pages I ] <

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No,: 34178119

ID No.: BKK FS0632

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO.. LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

i < 1
i |
Location : - { REVIEW BY. %"f’”'?
Ambient Temperature : (23.0%3) °C E
Pressure : (1013 £3) kPa | APPROVEDBY GRiSRS........ |
Relative Humidity : (500 £20 ) % | 1
’f;'jrtrm‘cm_ DATE . 4 /4 Z?’
Received Date : 05 JANUARY 2022 RCRNSS T
Calibration Date : 14 JANUARY 2022
Date of Issue : 17 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 /6@'

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SRR — CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22003
Job No. : VC65AC0041

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on ITEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference
microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33401A MY60024273  1-15180725251-1 15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003-21 16-Feb-22
Audio Analyzer AVR-3360A  V744B6069 EF-0010-21 10-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at ;

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 M
i W .



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

dssSO0Clates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACC22003
: VC65AC0041
: 3of3

Cert. No.
Job No.
Pages
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Unecertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.94 -0.06 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1001.0 0.1 0 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

175

0.10

3.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

— End of Calibration Certificate

> 2L .



SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. '. NSC-S;I-TIS 1025"
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL22244
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00572552 /170384 / 72890

ID No.: BKK FS0877

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - ssp— )

Ambient Temperature : (23.0 £3) °C KEVIEW BY deﬁom ....... /) " I

Pressure : (1013 £3) kPa '. B = o r

Relative Humidity : ( 50.0 £20 ) % APPROVED BY i’ |
€ 0/ |

Received Date : 11 OCTOBER 2022 T i

Calibration Date : 25-26 OCTOBER 2022 o

Date of Issue : 27 OCTOBER 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : / m

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B230CIRNEY CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22244

Job No. : VC65AC0090

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument ) Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EI-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42K Al 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
L
& -



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22244
Job No. : VC65AC0090

Pages : 3of8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
“h measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v : 0.3 0.6
8000 Hz 4 o 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v 2 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 2 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v i 0.1 0.1

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REETSE Ry CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22244
Job No. : VC65AC0090

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.5
Flat 233

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) / ¢ Acceptance
Flat C-weight A-weight s
Limits
175 0.3 0.4 0.4 +1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 -1.7 -1.6 -1.6 +5.0

QF-TS12-04-04-020664 m\
/' ¢ -



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
pesoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22244
Job No. : VC65AC0090

Pages : 50of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . 3 Acceptance
Flat C-weight A-weight e,
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 o s
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 ()2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 .
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 £ 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664

..




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 ]
136.0 136.0 0.0 .5
135.0 135.0 0.0 s=lel
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £=1,1
124.0 124.0 0.0 el 1
119.0 119.0 0.0 11
114.0 114.0 0.0 3 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 &1
99.0 99.0 0.0 .1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 *1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 k=]
64.0 64.0 0.0 &-1:1
59.0 59.0 0.0 £ 3
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 1]
44.0 44.0 0.0 ]
39.0 39.0 0.0 1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 411
29.0 29.0 0.0 +1.1
28.0 28.1 0.1 % 1.1
27.0 211 0.1 1.1
26.0 26.1 0.1 g1,
25.0 25.1 0.1 +1.1

Cert. No. : ACL22244

Job No.
Pages

: VC65AC0090
: 60f8

7 Bl



SITHIPORN ) SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Cert. No. : ACL22244

Job No. : YC65AC0090
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration. Th Cycle Value Value Value Limits
Weighting, | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 10505.0
Fast 2 8 117.0 117.0 0.0 1.0722.5
200 800 134.0 134.0 0.0 =1.0
Slow 2 8 108.0 108.0 0.0 1,5;=5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -{)1 1.5;:-5:0
SEL 2 8 108.0 108.0 0.0 10525
200 800 128.0 128.0 0.0 =1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 1357 =0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 5
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664

ey



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
GEsocrates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22244

Job No. : VC65AC0090
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.7 0.1 125
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

— End of Calibration Certificate

QF-TS12-04-04-020664



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorm.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22043
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00873053 / 171587 / 73329

BKK FS0930

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

) : EVIEW BY. . mﬁ?’M ?

€230 £3) e |
(1013 £3 ) ba PROVED BY

APPR CTITE LTI LT s
( 50.0 +20 ) % i

—m—:mtr:rl.‘_xv;m‘

NE‘(T CAL, DATE . !2/1/26
05 JANUARY 2022 : —

12-14 JANUARY 2022
17 JANUARY 2022

P e LT T

Nathakorn Pisutpaisan

7 A

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
ERAER RN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22043
Job No. : VC65AC0041
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

l. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104  EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E  08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

3]

. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 P m
‘ - Al



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

assoclates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22043
Job No. : VC65AC0041

Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v : 3 0.7
For > 10 kHz to 20 kHz - . - 1.0
5. Frequency and time weightings at 1 kHz v . 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range 4 : 0.2 0.3
8. Level linearity including the level range control v 2 0.2 0.3
9. Tone burst response v - 0.2 0.3
10, Peak C sound level v - 02 0.35
11. Overload indication v : 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS812-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
chdi s Li CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22043
Job No. : VC65AC0041

Pages i 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 £0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 134
C - weight 19.4
Flat 24.7

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
R Flat C-weight | A-weight RS
Limits
125 0.2 0.2 0.2 £1.5
1000 0.0 0.0 0.0 +1.0
8000 €03 0.3 -0.2 +5.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22043
Job No. : VC65AC0041
: S50f8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc?pt‘ance
Limits
63 0.0 -0.1 0.0 £2.0
125 0.0 0.0 0.0 FLS
250 0.0 0.0 0.0 =l
500 0.0 0.0 -0.1 £115
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 + 0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 5
Slow 94.0 0.0 + (.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert, No. : ACL22043
Joh No. : VC65AC0041

Pages : 60f8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 il
136.0 136.0 0.0 BRI
135.0 135.0 0.0 3
134.0 134.0 0.0 1.1
133.0 133.0 0.0 % L]
132.0 132.0 0.0 &= 1]
131.0 131.0 0.0 £ 1.1
129.0 129.0 0.0 =10
124.0 124.0 0.0 1]
119.0 119.0 0.0 1]
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 1]
104.0 104.0 0.0 =i
99.0 99.0 0.0 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.1 0.1 £1.]
79.0 79.0 0.0 +1.1
74.0 74.1 0.1 +1.1
69.0 69.1 0.1 & 1
64.0 64.0 0.0 =
59.0 59.1 0.1 &= 1l
54.0 54.0 0.0 &kl
49.0 49.0 0.0 ~ =i
44.0 44.0 0.0 1.1
39.0 39.0 0.0 +1,1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 Skl
29.0 29.0 0.0 4751
28.0 28.0 0.0 =25 )|
27.0 27.0 0.0 £
26.0 259 -0.1 = |
25.0 25.0 0.0 £i.]

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL22043

Job No. : VCG65AC0041
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 93.9 -0.1 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 13 7250
Fast 2 8 117.0 117.0 0.0 102y
200 800 134.0 134.0 0.0 +1.0
s 2 8 108.0 108.0 0.0 153510
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 155 -5.0
SEL 2 8 108.0 108.0 0.0 el
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 A
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL22043

Job No. : VC65AC0041
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 S[iS
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k& =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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Cert. No. : ACL21169
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00858520/ 158771 / 58772

1D No.: BKK FS0110

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

- AT . T

OO ) o | REVIEW BY MM’&’M? .
Ambient Temperature : (23.0<£3) C |

ErETEYY R

Pressure : 1013 %3') kPa { APREES £
Relative Humidity : ( 50.0 £20 ) % | 5
{ NEXT CAL. DATE Wizl }1
Received Date : 09 DECEMBER 2021 1 e —il
Calibration Date : 14-15 DECEMBER 2021
Date of Issue : 16 DECEMBER 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 w‘/’/" .

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PRaETRIY CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21169
Job No. : VC65AC0033
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of ecach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264 05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21169
Job No. : VC65AC0033

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) )
measurement (dB)

1. Absolute sensitivity v - 0.2 N/A
2. Sclf-generated noise v - 0.2 N/A

3, Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v . 0.3 0.6
8000 Hz v - 0.3 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v 2 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - B - 1.0
5. Frequency and time weightings at 1 kHz v - 02 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v 2 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v & 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PP CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21169
Job No. : VC65AC0033

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 16.9
Flat 22,6

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ] ‘ Acceptance
Flat C-weight A-weight .
Limits
125 0.4 0.4 0.5 + 1.5
1000 0.0 0.0 0.0 = 1.0
8000 1.2 *1.2 1.2 +5.0

QF-TS12-04-04-020664
7 e



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21169
Job No. : VC65AC0033
Pages : S5of8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i : Acceptance
Flat C-weight A-weight 0,
Limits
63 -0.1 0.0 0.0 £2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 25
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 =5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 :
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 gkl
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +: 1.1
131.0 131.0 0.0 +:1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 41,1
119.0 119.0 0.0 &:1.1
114.0 114.0 0.0 51
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 #1.1
99.0 99.0 0.0 25 P |
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 + 11
69.0 69.0 0.0 ]2l
64.0 64.0 0.0 ol
59.0 59.0 0.0 e 1]
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 £1.1
39.0 39.0 0.0 1,1
34.0 33.9 -0.1 + 1.1
30.0 29.9 -0.1 + 1.1
29.0 29.0 0.0 411
28.0 27.9 -0.1 £ 1.1
27.0 26.9 -0.1 31
26.0 259 -0.1 + 1.1
25.0 249 -0.1 + 1.1

Cert. No. : ACL21169

Job No.
Pages

: YC65AC0033
: 6of8
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

adsSSO0( Ifl"] tes

Cert. No. : ACL21169
Job No.

Pages : 7of 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 = |
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15550
Fast 2 8 117.0 117.0 0.0 1.05=2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 157250
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5%5=5:0
SEL 2 8 108.0 108.0 0.0 1.0:-2.5
200 800 128.0 128.0 0.0 =1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL21169

Job No. : VC65AC0033
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 £].3
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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NSC-TISI-TIS 17025
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Cert. No. : ACL22178
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01022263 / 136951 /22311

BKK FS0032

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

o

_ i
i pEviEwW R
( 23.0 :|:3 ) o(—: j ,\15__\_,’!-__‘.1'\4" DY ...................................
(1013 £3) kPa it
T, 22 = ROVED BY
NEXT CAL. DATE .17 .(%. /29'
25 JULY 2022 -

15-18 AUGUST 2022
19 AUGUST 2022

Nathakorn Pisutpaisan

7C A

(  Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

RESREARENS CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22178
Job No. : VC65AC0071
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SL.LM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No, Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY 52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42K Al 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 w’
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associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22178
Job No. : VC65AC0071
Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
el measurement (dB)

1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz v : 0.3 0.6

1000 Hz v - 0.3 0.6

8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 5 0.2 0.3
9. Tone burst response v & 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v s 0.1 0.1

QF-TS12-04-04-020664
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associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22178
Job No. : VC65AC0071
Pages : 40f8

2. Self-generated noise

Reference Measured Acceptance

Acoustic Signal Value Deviation Limit

(dB) (dB) (dB) (dB)

93.9 (93.95) 93.9 0.0 +0.3

2.1 Normal test
Measured Value
(dB)
17.1

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.5
Flat 23.3

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight L.
Limits
125 0.5 0.5 0.5 +1.5
1000 0.0 0.0 0.0 +1.0
8000 2.4 24 +2.3 +5.0

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL22178

Job No. : VC65AC0071
Pages : 50of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kliz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight i
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.1 0.0 £1.5
250 0.0 0.0 0.0 =125
500 0.0 0.1 0.0 =1.5
1000 0.0 0.0 0.0 =1.0
2000 0.0 0.1 0.1 +2.0
4000 0.0 0.1 0.1 +3.0
8000 0.1 0.1 0.1 =5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94,1 0.1 +0.3

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1:1
136.0 136.0 0.0 2751
135.0 135.0 0.0 5l
134.0 134.0 0.0 U5
133.0 133.0 0.0 ok 121
132.0 132.0 0.0 # 1.1
131.0 131.0 0.0 #1.1
129.0 129.0 0.0 & 1.1
124.0 124.0 0.0 11
119.0 119.1 0.1 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 1.
104.0 104.1 0.1 11
99.0 99.0 0.0 £1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 £ 1.1
84.0 84.0 0.0 %11
79.0 79.0 0.0 o |
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 2501
64.0 64.0 0.0 gl
59.0 59.0 0.0 =
54.0 54.0 0.0 % 1,1
49.0 49.0 0.0 & 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 £ 1.1
30.0 30.0 0.0 =4 |
29.0 28.9 -0.1 £ 1.1
28.0 28.0 0.0 £ 1.1
27.0 26.9 4,1 +1.1
26.0 259 -0.1 £ 1.0
25.0 249 -0.1 +1.1

Cert. No. : ACL22178

Job No.
Pages
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RERE I CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22178

Job No. : VC65AC0071
Pages : 7o0f8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (as) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 125280
Fast 2 8 117.0 116.9 -0.1 0 =2s
200 800 134.0 134.0 0.0 =130
e 2 8 108.0 107.9 -0.1 UL -0
200 800 127.6 127.5 =01 £1.0
0.25 1 99.0 08.8 -0.2 1350
SEL 2 8 108.0 107.9 -0.1 LORE2S
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22178

Job No. : VC65AC0071
Pages : 8of8
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 105
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 025
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Cert. No. : ACL22177
Pages : 10of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00658241 / 158767 / 58769

ID No.: BKK_FS0098

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG;,
BANGKOK, 10250 THAILAND.

Location : = i v/ |
[——— ot 1.
Ambient Temperature : (23.0+3) 50 { REVIEW BY Wﬁ?ﬁé ............ k
Pressure : (101.3 £3 ) kPa H
Relative Humidity : ( 50.0 £20 ) % { APPROVED BY
Lo e 108/
Received Date : 25 JI_]'LY 2022 NE}'XTE:}'\L. DATL ..........................
Calibration Date : 15-18 AUGUST 2022
Date of Issue : 19 AUGUST 2022
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 %@-

( Thanakul Petchurai

This certificale is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
RISERINTE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22177
Job No. : VC65AC0071
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SL.M).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265  09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42K AT 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
S AN



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22177
Job No. : VC65AC0071

Pages : 3o0f8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
n) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6

For > 4 kHz to 10 kHz v - 0.3 0.7

For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range 4 . 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22177
Job No. : VC65AC0071

Pages : 40f8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

16.1

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 18.0
Flat 23.7

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ; Acceptance
Flat C-weight A-weight o
Limits
125 0.5 0.5 0.6 1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.7 -1.7 =1.7 +5.0

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RIFnEIEES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22177
Job No. : VC65AC0071
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
LHz) Flat C-weight A-weight Ac(:t.ipl.ance
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 2o 1)
250 0.0 0.0 0.0 125
500 0.0 0.1 0.0 =153
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 £2.0
4000 0.0 0.1 0.0 £3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Wiighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 + (.2
Flat 94.0 0.0 0,2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +=0.3

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 = 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 £1.1
129.0 129.0 0.0 % 1.1
124.0 124.0 0.0 = L1
119.0 119.1 0.1 =151
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 %+ 1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 % 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 051
64.0 64.0 0.0 =l
59.0 59.0 0.0 sblid
54.0 54.0 0.0 % 1.1
49.0 49.0 0.0 % 1.1
44.0 44.0 0.0 + T
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 =
30.0 29.9 -0.1 & 1.1
29.0 28.9 -0.1 £ 1,1
28.0 27.9 -0.1 % 1,1
27.0 26.9 -0.1 + 1.1
26.0 25.9 -0.1 e
25.0 24.9 -0.1 + 1.1

Cert. No. : ACL22177

Job No.
Pages

: VC65AC0071
: 60f8
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22177
: VC65AC0071

Job No.
Pages : 7Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 2=k |
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (#58) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.57::-5.0
Fast 2 8 117.0 116.9 -0.1 1,025
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 107.9 -0.1 105475:0
200 800 127.6 127.5 -0.1 +1.0
0.25 1 99.0 98.8 -0.2 L5 550
SEL 2 8 108.0 107.9 -0.1 103 =255
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 S
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 132.9 -0.1 :
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22177

Job No. : VC65AC0071
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +(.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL22149
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00658244 / 158766 / 58768

ID No.: BKK FS0101

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - —
Ambient Temperature : (23.0+3) L6, i REVIEWBY

Pressure : (1013 £3 ) kPa ‘ f

Relative Humidity : (50.0 £20 ) % APPR! ._}
:
1

Received Date : 17 JUNE 2022 NEXT CAL. DATE ‘iolé{ﬁ% il

Calibration Date : 20-22 JUNE 2022 S RO

Date of Issue : 27 JUNE 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; %

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
PIADEIANES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22149
Job No. : VC65AC0068
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Ins nt Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22149
Job No. : VC65AC0068

Pages : 30f8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
i measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v g 0.2 025
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22149
Job No. : VC65AC0068

Pages : 40f8

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

16.7

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 12.5
C - weight 18.7
Flat 24.5

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight o
Limits
125 0.6 0.6 0.6 + 1.5
1000 0.2 0.2 0.2 +1.0
8000 0.0 0.1 0.1 +5.0

QF-T812-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FEEacINN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22149
Job No. : YC65AC0068
Pages : 50f8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
LRz Flat C-weight A-weight Accf':pt.ance
Limits
63 -0.1 0.0 -0.1 +2.0
125 0.0 0.0 0.0 =15
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weigntne (dB) (dB) (dB)
A - weight 94.0 0.0 g
C - weight 94.0 0.0 + 0.2
Flat 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-T812-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 Hna]
136.0 136.0 0.0 £ 1.1
135.0 135.0 0.0 14
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 sel]. )
131.0 131.0 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 4101
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 411
109.0 109.0 0.0 211
104.0 104.0 0.0 1.
99.0 99.0 0.0 % 11
94.0 94.0 0.0 £1.1
89.0 89.0 0.0 3 |
84.0 84.0 0.0 £1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 el
64.0 64.0 0.0 = [
59.0 59.0 0.0 Ll
54.0 53.9 -0.1 x1.]
49.0 49.0 0.0 + 1.1
44.0 43.9 -0.1 + 1.1
39.0 38.9 -0.1 +1.1
34.0 33.9 -0.1 +1.1
30.0 29.9 -0.1 £ 1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 #7.¥
26.0 25.9 -0.1 1,1
25.0 24.8 -0.2 + 1.1

Cert. No. : ACL22149

Job No.
Pages

: VCO65AC0068
: 6of 8
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22149

Job No. : VC65AC0068
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 e
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 L8350
Fast 2 8 117.0 117.0 0.0 1.0 =25
200 800 134.0 134.0 0.0 +1.0
P 2 8 108.0 108.0 0.0 1555510
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 il 1.55=50
SEL 2 8 108.0 108.0 0.0 10420
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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associates

Continuation of Calibration Certificate

Cert. No. : ACL22149

Job No.
Pages
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.7 0.1 123
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

: VC65AC0068

Bof8

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd. Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22252
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure ;
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00858517 /157784 / 48099

BKK FS0107

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

o —

) EVIEWBY %QM r/)

(23.0 +£3) °C
(1013 +3) kPa APPROVED BY .
(1500 £20 ) % '"

|
i NEXT CAL. DATE ..... °2 /H/ZS .....

01 NOVEMBER 2022 Loes
02-03 NOVEMBER 2022
04 NOVEMBER 2022

Nathakorn Pisutpaisan

L‘"W,.

( Thana.kul Petchurai

This certificate is issued in accordance with the requirements of ISO/[EC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BIITEIALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22252
Job No. : YC66AC0004

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 (09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 (09-Feb-23
Digital Multimeter 34461A MY 60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664 \ﬂ‘—



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22252
Job No. : VC66AC0004
Pages : 30f8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
{en) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v < 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHiz v - 0.3 0.6
For >4 kHz to 10 kHz 4 - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 02 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v E 0.2 0.25
12. High level stability v 5 0.1 0.1

QF-TS12-04-04-020664

> Bl




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
cerotiane CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22252
Job No. : VC66AC0004
Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.3

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 18.7
Flat 244

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) , , Acceptance
Flat C-weight A-weight o
Limits
125 0.3 0.3 0.3 L35
1000 0.0 0.0 0.0 +1.0
8000 -1.2 -1.1 -1.1 £5.0

QF-TS12-04-04-020664 W\—'
- ;



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL22252
: VC66AC0004

: 5o0f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) g ; Acceptance
Flat C-weight A-weight i,
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 ;
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weightmg (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

assocjates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =71
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 sl
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 #1,]
129.0 129.0 0.0 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 11
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 sk
69.0 69.0 0.0 +1.1
64.0 63.9 -0.1 -5 |
59.0 59.0 0.0 + 1.1
54.0 53.9 -0,1 E:1:1
49.0 48.9 -0.1 + 1.1
44.0 43.9 -0.1 + 1.1
39.0 38.9 -0.1 +1.1
34.0 33.9 -0.1 £1.1
30.0 29.9 -0.1 + 1.1
29.0 28.9 -0.1 1.1
28.0 279 -0.1 + 1.1
27.0 26.9 -0.1 + 1.1
26.0 25.9 -0.1 + 1.1
25.0 24.9 -0.1 =W

Cert. No. : ACL22252
Job No. : VC66AC0004

Pages

: 6of 8

Jr BEE. ..



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
perotanes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22252
Job No. : VC66AC0004
Pages : Tof8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =13
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast Z 8 117.0 117.0 0.0 1107 2.5
200 800 134.0 134.0 0.0 +1.0
- 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1555=5:0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0

10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 5
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664 W
A1
3“ ? A



SITHIPORN,; SITHIPORN ASSOCIATES CO. LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22252

Job No. : VC66AC0004
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.7 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 15036132

ID No: BKK_FS0680

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1 Standard Temperature Prabe Model: STS-100 AB0O,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on [TS-20.

63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokhyal, Bangkok 10600 Thailand.
T Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com AN

CERTIFICATE OF CALIBRATION

Ly
S,

?/-"—“--\“: ,, r o) .
LG NSC-Tis! - TIs 17025

CALIBRATION 0367

Certificate No. : CL-018-65
Page 1 of 2

Recelved date: 10 JAN 2022
Calibration date: 15 FEB 2022
Issue date: 17 FEB 2022

Calibration Condition

Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

REVIEW BY ... W‘WZ‘{)

APPROVED BY %k

NEXT CAL. DATE '5/"/23

| e

\

Calibrated by
1 Mr, Sorawit Thachalad
[ Miss Orathai Wiwatwittaya

u Approved Signatory: ..............

Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO., LTD.

THIS CERTIEICATE REFORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN ORTAINED IN WRITING PROM THE LABORATORY.
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63/14-16,67/36-36, Soi Petchkasem/7,7/1, Petchkasem Rd, i‘-i\__/if;: .
Watthapra, Bangkokyai, Bangkok 10600 Thailand. To—s WA AN\
NAC é,‘/-/';:‘\:\? NSC- TISI- TIS 17025
e e Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com “uli1 WS CALIBRATION 0367
Certificate No. : CL-018-65
Page 2 of 2
Result of Calibration: ¥ Without Adjustment [l With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15015846.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertai
Depth Reading Reading ("0 ("C)
(mm) ("C) ("c)
30 20.053 201 0.0 0.099
30 25.034 251 0.1 0.099
30 30.014 30.1 0.1 0.09¢
30 35.019 35,1 0.1 0.099
30 40.006 40.1 0.1 0.029
Table 2: This equipment was connected with temperature probe Madel: TP3207.2 S/N: 14032362,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertain
epth Reading Reading (‘0 (‘0
(mm) ("0 (‘o)
70 20.051 20.1 0.0 0.099
70 24.990 25.0 0.0 0.099
70 29.917 29.8 0.1 0.099
70 34.873 34.7 0.2 0.099
70 39.864 39.6 0.3 0.099
Table 3: This eguipment was connected with Globe thermometer probe Model: TP3276.2 S/N: -
Dimension: Diameter 8 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("C)
(mm) ("C) ("C
110 20.054 20.0 0.1 0.099
110 25.036 25.0 0.0 0.09%
110 30.017 30.0 0.0 0.099
110 35.024 35.0 0.0 0.099
110 40.001 40.0 0.0 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of leﬂcate

NAC

JIRANATE ASSOCIATES CO., LTD,




63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkohyal, Bangkolk 10600 Thailand.

N . TSN

Tel: (66) 02-8480812#13 Fax: (66) 02-8680860 www.jiranatee.com
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CERTIFICATE OF CALIBRATION

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM

Model: HD32.2

Serial No: 15036012

ID No: BKK_FS0673

Customer

Name : ALS laboratory group (thailand) Co.,Ltd.
Address : 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on [T5S-90.

Certificate No. : CL-074-64
Page 1of 2

Received date : 8 SEP 2021
Calibration date : 1 OCT 2021
Issue date : 4 OCT 2021

Calibration Condition
Temperature : (23+3)°C
Relative Humidity : (55£15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number; TT-0036-21, Certificate number: ER-0032-
21

T

APPROVED BY ...t de. §

10/
NEXT CAL. DATE Mo lzg

Calibrated by
1 Mr. Sorawit Thachalad
¥ Miss Qrathai Wiwatwittaya

NAC

Approved Signatory: ........ DEI“F\S ........................

Mr. Parinya Booncharoen
Technical Support
and Calibration Manager

IKANATE ASSOCIATES CO.,LTD.

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED BXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY,

o+ NSC-TISI- TIS 17025
CALIBRATION 0367
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63/14-156,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd, R ~
Watthapra, Bangkokyai, Bangkok 10600 Thailand. szm//ﬂ‘:\m; N
NAC L NS NSC-TIS - TIS 17025
P oo oo Tels (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com il 1, W CAUBRATION 0367
Certificate No. : CL-074-64
Page 2 of 2
Result of Calibration :- ¥ Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Funetion:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 16008211.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertain
Depth Reading Reading (‘0 (‘C
(mm) ("C) ("0
30 20.050 19.9 -0.2 0.099
30 25,042 249 0.1 0.099
30 30.036 29.8 -0.2 0.099
30 35.029 34.8 0.2 0.099
30 40.018 39.8 0.2 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 16009354.
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) {76}
{mm) ("0 ('C)
70 20.055 20.1 0.0 0.099
70 24.860 24.8 -0.1 0.099
70 29.824 296 0,2 0.09%
70 34.780 34.5 -0.3 0.099
70 39.707 394 0.3 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 §/N: 16008199.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error ncertain
Depth Reading Reading ("C) ()]
(mm) ("C) ("C)
110 20.050 204 0.0 0.089
110 25.042 5y | 0.1 0.092
110 30.036 30.1 0.1 0.099
110 35.029 351 oL 0.089
110 40.018 40.1 0.1 0.09¢

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %

J

NAC

JIRANATE ASSOCIATES CO., LTD.




‘\“\..\n|uf,?“

J 63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, S\‘\_\\:‘_J_;/.__/,/%_
NAC Watthapra, Bangkokyal, Bangkol 10600 Thailand. illa"/—//_:\:\-\\i “IE;;:E N:C-ﬁgl-;lh;l?t;zs

o Tel: (66) 02-8680812#13 FPax: (66) 02-8680860 www.Jiranatee.com

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM

Model: HD32.2

Serial No: 15006300

ID No: BKK_FS0861

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan

Rd. Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Madel: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as W|-CL-0O1 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on [TS-90.

CERTIFICATE OF CALIBRATION

Dl CALIBRATION 0367

Certificate No. : CL-094-64
Page 1 of 2

Received date: 8 DEC 2021
Calibration date: 13 DEC 2021
Issue date: 14 DEC 2021

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

ROVED BY ‘“:ééjj """ '

cuewoy Jnders 7|

e

Calibrated by
M Mr. Sorawit Thachalad
1 Miss Orathai Wiwatwittaya

K
J Approyed Signatory: ...........JM [V U N s

NAC

Mr. Parinya Booncharoen
Technical Support
and Calibration Manager

ATE ASSOCIATES CO., LTD.
JIRAN

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FCR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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J 63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Banghokyai, Bangkok 10600 Thailand.

ont

T o - TIS)- Tis 17025
mosain ssoaniscone Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com a0 causrarion o3e7
Certificate No. : CL-094-64
Page 2 of 2
Result of Calibration:- [ Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15003275.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("Q) {"C)
(mm) (‘c) ("c)
30 20.061 20.1 0.0 0.099
30 25.051 25,4 0.0 0.099
30 30.036 30.1 01 0.099
30 35.033 354 0.1 0.099
30 40.025 40.1 0.1 0.099
Table 2: This equipment was connected with temperature probe Model: TP2207.2 S/N: 15031950,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (*C) ("C)
(mm) (‘c) ("C)
70 20.059 201 0.0 0.099
70 24.877 249 0.0 0.099
70 29,822 29.8 0.0 0.099
70 34.778 346 0.2 0.099
70 39.739 396 0.1 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15008168.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion ndard uuc Error Uncertainty
Depth Reading Readin ("C) ('C)
(mm) (C) ("0

110 20.061 20.1 0.0 0.099
110 25.053 25.1 0.0 0.029
110 30.035 30.1 0.1 0.099
110 35.033 35.1 0.1 0.089
110 40.025 40.1 0.1 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %

]
NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, :“:M \
NAC Watthapra, Bangkokyal, Bangkok 10600 Thailand. a,Eﬁ {i Eugc.fé‘].f.gmﬁ'zs

Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com el

CALIBRATION 0357

CERTIFICATE OF CALIBRATION

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM

Model: HD32.2

Serial No: 16002005

ID No: BKK_FS0682

Customer

Name : ALS laboratory group (thailand) Co.,Ltd.
Address : 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
[, Serial No.: 671407-00591 Due date: 04 lune 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Certificate No. : CL-076-64
Page 1 of 2

Received date : 8 SEP 2021
Calibration date : 1 OCT 2021
Issue date : 4 OCT 2021

Calibration Condition
Temperature : (23+3)°'C
Relative Humidity : (55115)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

Calibrated by
LI Mr. Sorawit Thachalad
V1 Miss Orathai Wiwatwittaya

ApprovedSignatory:
] Mr, Parinya Booncharoen

NAC

Technical Support
and Calibration Manager

Ql RANATE ASSOCIATES CO., LTD

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.



63/14-186,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,

NAC Watthapra, Bangkohyai, Bangkok 10600 Thailand. =
el: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com s CAUsRATION 0367

Certificate No. : CL-076-64

Page 2 of 2
Result of Calibration :- ¥ Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 16008205.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) (‘c)
(mm) ('C) ("C)
30 20.058 19.9 -0.2 0,099
30 25,041 24.9 0.1 0.099
30 30.023 29.9 0.1 0.099
30 35.024 34.9 0.1 0.099
30 40.034 399 0.1 0.099
Table 2: This equipment was connected with temperature probe Model; TP3207.2 S/N: 16009355,
Dimension: Diameter 14 mm. Length 150 mm.
Imrnersion Standard uuc Error Uncertainty
Depth Reading Reading ("C ("C)
(mm) (*C) ("G
70 20.055 20.1 0.0 0.099
70 24.881 24.8 0.1 0.099
70 29.837 29.7 0.1 0.099
70 34775 54.5 -0.3 0.099
70 39,741 39.5 -0.2 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 5/N: 16008196.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ('C ("C)
(mm) ('C) ('C)

110 20.058 201 0.0 0.099
110 25.040 2584 0.1 0.099
110 30.024 301 0.1 0.099
110 35,023 351 0.1 0.099
110 40.034 40.1 0.1 0.099

UuC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

# End of Certificate %

]

NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-156,67/356-36, Soi Petchkasem7,7/1, Petchkasem. Rd,
Watthapra, Bangkokyai, Bangkok 10600 Thailand.
Tel: (66) D2-B8680812#13 Fax: (66) 02-8680860 www.jiranalee.com

NAC

CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 16002005

ID No: BKK_FS0682

Certificate No. : CL-165-65
Page 1 of 2

Customer

Name: ALS laboratory group (thailand) Co., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on [TS-90.

Calibrated by
M Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

JIRANATE ASSOCIATES CO.,LTD.

Received date: 15 Nov 2022
Calibration date: 21 Nov 2022
Issue date: 23 Nov 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-
22

1A AL A"
AL (.—x’ﬂ-'._. LIALE

NSC - TSI - TIS 17025
CALIBRATION 0367

(- 5
pproved Signatory: .......... W

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REFPORT MAY NOT BE REPROCEQOUCED EXCEPT IN FULL UNLESS FERMISSION FOR REPRODUCTION

HAS BEEN OBTAINED IN WRITING FROM THE LABOHATORY.



63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, % = A \
; TS PN
NAC Watthapra, Banghkokyai, Bangkok 10600 Thailand. el e

o Tels (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com CAUBRATION 38T

Certificate No. : CL-165-65

Page 2 of 2
Result of Calibration:  Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 16008205.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Stan uuc Error Uncertainty
Depth Reading Reading ("0 (‘o)
(mm) (*C) ("C)
30 20.065 20.0 0.1 0.14
30 25.050 24.9 0.2 0.099
30 30.042 29.9 -0.1 0.099
30 35.040 34.9 -0.1 0.099
30 40,033 39.9 0.1 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 16010559.
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ('C) (‘C)
(mm) ("C) ("C)
70 20.066 20.1 0.0 0.099
70 25,052 24.8 -0.3 0.099
70 30.042 29.7 -0.3 0.099
70 35.038 34.6 -0.4 0.099
70 40.034 39.5 -0.5 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 16008196.
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertain
Depth Reading Reading (‘c ("C)
(mm) (‘0 ('Q)

110 20.065 20.1 0.0 0.099
110 25.052 25.1 0.0 0.099
110 30.042 30.1 0 0.099
110 35.039 351 0.1 0.099
110 40.034 40.0 0.0 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

J
NAC

JIRANATE ASSOCIATES CO.,LTD.




CALFE AESOLIATES Cun L

63/14-16,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
Walthapra, Banghkolyal, Bangkok 10600 Thailand. %
Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

NAC

My
Wy,
N
DA%

LS
NSC - TISE-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBBATION

Equipment Name: Digital thermometer with RTD
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 15006710

ID No: BKK_FS0672

Certificate No.: CL-053-65
Page 1of 2

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan
Rd..Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial Na.: 671407-00521 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Received date: 15 MAR 2022
Calibration date: 17 MAR 2022
Issue date: 18 MAR 2022

Calibration Condition

Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

...................................

B ¥

Calibrated by
I Mr. Sorawit Thachalad
Y1 Miss Orathai Wiwatwittaya

)

NAC

Approved Signatory: —)\E A b B LT
Mr. Parinya Booncharoen
Calibration Department Manager

JIRANATE ASSOCIATES CO.,LTD.

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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63/14-15,67/36-36, Soi Petchkasem7,7/1, Pelchkasem Rd, %Mﬁ? =
Watthapra, Banghkohyal, Bangkok 10600 Thailand. "i,-,ﬁ\::‘\o"“ p & ~
NSC-TISI- T
NAC . Tel: (66) 02-8680812413 Fax: (66) 02-8680860 wwwjiranatee.com CAUBRATION 0367
Certificate No.: CL-053-65
Page 2 of 2
Resul libration: I Without Adjustment  [J With Adjustment
Cali ion Range: 20-40°C
Function;
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 §/N: 15015852
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertain
Depth Reading Reading (‘¢ ("C)
(mm) (‘c) ("0
30 20.082 20.0 0.1 0.099
30 25.077 254 0.0 0.099
30 30.069 30.0 0.1 0.099
30 35.064 35.0 0.1 0.099
30 40.056 40.0 0.1 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 140367 14.
Dimension: Diameter 14 mm, Length 150 mm.
Immersion s ard uuc Error Uncertainty
Depth Reading Reading ("C) ('C)
(mm) (‘) ('C)
70 20.082 20.2 0.1 0.099
70 25.076 25.0 0.1 0.099
70 30.068 20.9 0.4 0.099
70 35.062 34.4 -0.7 0.099
70 40.036 39.6 -0.4 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15021832,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc ror Uncertainty
Depth Reading Reading ("C) (*C)
(mm) ('C) °C)

110 20.082 20.1 0.0 0.099
110 25.077 251 0.0 0.009
110 30.069 30.14 0.0 0.099
110 35.064 2854 0.0 0.089
110 40.056 40.1 0.0 0.029

UUC* ; Unit Under Calibration

The reported expanded uncertainty is based on standard unecertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.

% End of Certificate %

]

NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-156,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, S
Waltthapra, Banghkohyai, Bangkol 10600 Thailand.
wivcon Tel: (66) 02-8680812#13 Fax (66) 02-8680860 www.jiranatee.com 1w
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CALIBRATION 0367

CERTIFICATE OF CALIBBATION

Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 15036019

ID No: BKK_FS0678

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatt thanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 AS00,
Serial No.: 867682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DT-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Calibrated by
Mr. Sorawit Thachalad
(] Miss Orathai Wiwatwittaya

Certificate No. : CL-017-65
Page 1 of 2

Received date: 10 JAN 2022
Calibration date: 15 FEB 2022
Issue date: 17 FEB 2022

Calibration Condition
Temperature: (2343)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21

s o

REVIEW BY WWM‘”"" A

APPROVED BY ..

NEXT CAL. DATE . 6 /2 /ZB

NAC

JIRANATE ASSOCIATES ¢y, AT

Appqoved Signatory: ... o B0
Mr Paunya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION POR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THe LABORATORY.



63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, S

NJJKC Watthapra, Bangkokyai, Bangkok 10600 Thailand. ibfe—*mmi- : .

% s NSC-TISI-TIS 17025

it o oo Tels (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com i CAUBRATION o367
Certificate No. : CL-017-65
Page 2 of 2
Result of Calibration: M Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 160082086.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertain
Depth Reading Reading ("C) (‘)
(mm) (o (‘C)
30 20.040 20.1 B 0.099
30 25.034 251 0.1 0.099
30 30.019 30.1 0.1 0.099
30 35.018 35.1 0.1 0.099
30 40.004 40.1 9.1 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 16010556.
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("0
(mm) (°C) ("c)
70 20.051 20.1 0.0 0.099
70 24.990 25.0 0.0 0.099
70 29.917 29.9 0.0 0.099
70 34.873 34.8 0.1 0.099
70 39.864 39.7 0.2 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 16008185,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ('C} (°C)
(mim) ("G ('C

110 20.042 20,1 0.1 0.029
110 25.032 284 0.1 0.099
110 30.019 30.1 0.1 0.099
110 35.020 351 0.1 0.099
110 40.001 40.1 0.1 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 95%.
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63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

Watthapra, Banghkokyai, Bangkok 10600 Thailand. "4,”! | wx‘
Tel: (66) D2-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com
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NSC - TI51 - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Equipment Name: Heat Stress Monitor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 15036021

ID No: BKK_FS0679

Customer

Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkak
10250 Thalland.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1000-A MK
I, Serial No.: 671407-00591 Due date: 22 July 2023

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on [TS-90.

Certificate No. : CL-149-65
Page 1 of 2

Received date: 12 Sep 2022
Calibration date: 28 Sep 2022
Issue date: 03 Oct 2022

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-
22

T

! REVIEW BY ... /4420, .
j

i
3

APPROVED BY ik

'?'i. _
| NexT oAL. paTE L8123 |

5 RN W

[J Mr. Sorawit Thachalad

Calibrated by
Miss Jittraporn Lertsomphol (

J
__NAC

proved Signatory: ...... S e Y
Mr. Parinya Booncharoen
Calibration Department Manager

{IRANATE ASSOCIATES CQ., LTD,

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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63/14-165,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,

e et
Watthapra, Banghkokyai, Bangkok 10600 Thailand. "’o,;,,mw\&*‘
NSC - TISI - TIS 17025
s NAQ L., Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com CAUBRATION 0367
Certificate No. : CL-149-65
Page 2 of 2
Result of Calibration: ] Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 16008209.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (e (c)
(mm) (‘c) (‘c)
30 20.046 19.9 0.1 0.099
30 25.055 24.9 0.2 0.099
30 30.053 29.9 -0.2 0.099
30 35.047 34.9 -0.1 0.099
30 40.041 39.9 0.1 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15037322,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (‘c) ("0
(mm) (‘e (‘0
70 20.0486 20.1 0.1 0.099
70 25.055 249 -0.2 0.099
70 30.053 29.8 -0.3 0.099
70 35.047 34.6 -0.4 0.099
70 40.041 39.5 -0.5 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 16008203,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion dard uuc Error Uncertal
Depth Reading Reading (‘o (‘0
(mm) ("0 (‘C)

110 20.046 20.1 0.1 0.099
110 25.056 25.1 0.0 0.099
110 30.053 301 0.0 0.089
110 35.047 354, 0.1 0.099
110 40.041 40.1 0.1 0.099

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

NAC

JIRANATE ASSOCIATES CO., LTD,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) —
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

L

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "f/,,/:,-“\\\y“: TN
TEL. 0-2717-3000-24 FAX. 0-2719-0484 e NseTsiTistTozs
CALIBRATION 0008
Certificate of Calibration ~ Certificate No.: 22PH76
Page: 1of 2
Equipment : Lux Meter
Maniiifactiirer: Delta OHM This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 2102.2 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 16002028
1D No.: BKK_FS0606
Condition As-Received: Used ltem
Received Date: 07 February 2022
Calibration Date: 15 February 2022
Reference: 2202-0252WSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd.
Ambient Temperature: (23 £ 2 ) °C
Relative Humidity: (50 + 15 ) % 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Procedure used: Calibration were conducted using In-house calibration procedure CP-PHO1 by measuring against
luminous-intensity standard lamp (source-based method) Accarding to the inverse square law measurement
method.
Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Photometry & Encorder LMguide 8,6 m 120RC003 61-140006-1 30 Apr 2022
2) Luminous intensity standard lamp OL FEL-U F-1543 TP-1020-21 02 May 2022

2.This result of calibration was made on requested at the point specified by customer.
3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, S/N : 16221394 ).
4.Test Equipment : llluminance Meter ( Model : 51002, S/N : 080129 ).

5.The certificate is valid only to the item calibrated on date and place of calibration.
B6.This Certification is traceable to the International System of Unit maintained at:- REVIEWBY .....LL00 e, s

-National Institute of Metrology Thailand (NIMT)
APPROVED BY

NEXT CAL. DATE WE/QS

Calibrated by :  Nuntawat Khamchai Approved Signatory : S if/ 4//
Issue Date : 17 February 2022 [#7] Phalinee Prabpaipal

[ ] Nuntawat Khamchai

B 0281223



Cert. No.: 22PH76

Page.: 2 of 2
Result of calibration:- ( * ) Without adjustment ( ) After adjustment
Function : llluminance Measurement Range : Autorange
Standard Value UUC* Reading Error Uncertainty
(Ix) (Ix) (Ix) (£1Ix)
0 0.01 0.01 0.060
15 1417 -0.83 0.20
100 94.76 -5.24 1.3
500 480.1 -19.9 6.5
1000 978.7 -21.3 13
2000 1985.8 -14.3 26
3000 3006 6 39
4000 4022 22 52
5000 5074 74 65

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 %

Probe sensor s/n. 15030918
UUC* = Unit Under Calibration.

-00o-

Cr ¢~

a 1094545
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;7,///-;:\&?\‘:3?

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10230
TEL.0-2717-3000-27 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0003

Cert.No.: 21CH1730

Page.: 10of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

pH Meter o
Mettler Toled s
etier 10ledo { Reviewsy X 9.
Seven2Go
/i'| kS
B553912470 APPROVED BY Wﬁh‘?
BKK_LGO0031 J.
NEXT CAL. DATE %‘?‘!.’.T’?ﬁ.?ﬁ.
Used Item : i e

22 December 2021
23 December 2021
2112-0571DSC-3

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

(26 £ 2.5) "C

(50 % 19)%

In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Walalak Sirithean

MNal -

Approved Signatory

24 December 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificale may not be reproduced other than in Full, except with the prior writien

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0036353



Cert. No.: 21CH1730
Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 21E1223/1 27 Apr 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

Buffer Solution

pH 4.008
pH 6.982
pH 10.015

: The measurement results are traceable to S| through CPA chem Lid.,

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No.
761016
761017
761018

Exp. date
02 Aug 2023
02 Aug 2022
02 Aug 2022

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mV mvV pH i, K
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: B653912470 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 1 0.0071 2.00
S/N.: 0191151 6.982 6.98 -4 0.0099 2.00
10.015 10.01 -179 0.0085 2.00

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 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 27 —<0F
A O e e A
534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX, 0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 21TM2304
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Pornthippa Tameyakul

() Malee Butkruea
() Suwit Imjai

Issue Date :

pH Meter with Sensor
Mettler Toledo
Seven2Go
B553912470
BKK_LG0031

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

TPA On Site Calibration Laboratory

22 December 2021
27 December 2021
(26 +10)%C
(50%30)%
(2204 22 YV

Preecha Hlahib

Waliy, -

Approved Signatory

6 January 2022

The Uncertainties are for a confidence probability of approximately 95%

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,

A 0036304



Equipment :

Condition As-Received :
Reference :

Procedure Used :-

pH Meter with Sensor
Used Item
2112-0571DSC-2

Cert. No.: 21TM2304
Page.: 2 of 2

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 Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1502A A52847 2111144 20 Oct 2022

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.

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with thermocouple Type T, S/N.: 0191151

Calibration| Immersion Standard uuc* , Coverage
. § Error Uncertainty

Point Depth Temperature Reading Factor
(°C) (mm ) (°C) (°C) (°C) ( #C) k
20.0 100 20.009 201 0.091 0.30 2.00
25.0 100 24.999 25.1 0.101 0.30 2.00
30.0 100 30.003 30.2 0.197 0.30 2.00
35.0 100 35.004 356.2 0.196 0.30 2.00
40.0 100 40.003 40.2 0.197 0.30 2.00
450 100 45.008 452 0.192 0.30 2.00
50.0 100 50.004 50.2 0.196 0.30 2.00

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 %.

-00o-

Wl

a 1088339
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

erfuulaha? “
534/d PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TISI-TIS 7025
TEL.3-2717-3000-27 FAX.0-2719-9484 CALIERATION 0005
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Cert.No.: 22CH1222
Page.: 10f2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : Seven Compact 5220
Serial No. : - B520948426
Calok.. .

ID No. : BKK_EN0072 REVIEW BY ... 21
Condition As-Received: Used Item _ ' [ ] A\L
Received Date : 09 September 2022 APPROVED BY (/ "

i . o
Calibration Date : 12 September 2022 |\ or o pate 12102(LE
Reference ! 2209-0312DSC-1
Submitted by : : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (256 = 2.5) °C
Relative Humidity : (50 + 15)% _
Calibration Procedure : In -~ house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Warakorn Lerngagtrakul

Approved by : “maJM .

Approved Signatory

( ./) Malee Butkruea
{ ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date : 15 September 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nol be reproduced other than in full, ¢xcept with the prior written

Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services,

A MNAAAAR™S



Cert. No.: 22CH1222
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 823320 20 June 2024
pH 6.985 CPA chem 794122 14 Feb 2023
pH 10.008 CPA chem 823323 20 June 2023

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Volitage Actual Reading Measurement factor
Calibration Input
pH n?v mV oH (2mV) k
pH Meter 4,000 177.48 1774 4,000 0.058 2.00
S/N.: B520948426 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actuat mV| Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' : (mV) (%) k
pH Electrode 4,008 3.999 153.9 0.0055 2.09
S/N..PCE-86-EX1001 6.985 7.017 -13.7 0.0084 2.00
10.008 9,996 -179.0 0.0078 2.06

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 %.

-000-
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PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773
www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/22071

Certificate No.: PTC/07/22071 Page: 1 0of 2

Equipment: Digital Balance Condition: Normal E:SS;'}}EJ ’.,‘;if.
Manufacturer: Sartorius Serial No: 26207042

Model: MSE224-100-DU ID No: BKK_ENO0OO2

Type of Balance: Single interval

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

104 Phatthanakarn 40 Phatthanakarn Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.

Environment Condition: Temperature 2lae 2 WR BY . qufq’rf\
Hurnidity 618%RH + 47 %RH | REVIEW
Air density 1.19 kg/m’ APPROVED BY . K"—l’- é‘
o . : 5lulf 9-’)
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. NEXT CAL. DATE &

104 Phatthanakarn 40 Phatthanakarn Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.

The Method used: In house method, PTC-WI-07, base on Euramet cg. 18
Traceability: This certificate is traceable to the S| Units through Thai Calibration Service Co.,ltd.
, NSC-ONSC Accreditation No.: Calibration 0189

Date Received: February 25, 2022
Calibration Date: February 25, 2022
Issued Date: March 01, 2022
Calibration By: Mr. Rungroje Metakul

PENTA CALIERATION CO.LTD

pndondal et Arorousd By ‘,/ZQ,,—,_,_;';,/

( Mr.Kriangsak Kalasri ) ( Mr. Keattisak Kerdto )
Reviewed by Laboratory Manager

This certificate is issued the units of measurement according to the International System of Units (S1). It provides traceability of
measurement to international or national standard or other recognised national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by
the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The effect that the results relate only to the items calibrated.

This calibration cerlificate shall not be reproduced except in full only, without written appraval from penta calibration co ., itd

PTC-FMC-07-02: 2 Feby 2020



PENTA CALIBRATION CO., LTD.

€66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pentacal.com

PENTA

CALIBRATION

Represent to Certificate of Calibration ,PTC/07/22071

Certificate No.. PTC/Q7/22071 Page: 20f 2
Measurement Results:
Without Adjustment :
Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity
Eccentricity test 100 (g)
Position (g)
3 1 4 3\ 4 1 2 3 4 5
5 \5\ 2 1 5 0.0000 -0.0002 -0.0001 0.0001 -0.0001
| Maximum deviation: 0.0002
Repeatability Test : Weight to be 1/2 < L, < Maximum capacity
Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
200 0.00005
Error of indication : from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(9) (@) (a) (9) (9)
0 0.00000 0.0000 0.0000 0.00016 2.52
0.1 0..10000 0.1000 0.0000 0.00017 2.20
0.5 0.50000 0.5000 0.0000 0.00016 2.28
. 1,00001 1.0000 00000 | 000016 | 228
2 2.00061 2.0000 0.0000 0.00016 2.28
: g 5.00001 o _5,0000 B D_DO_DE L ____E_J_P_UQTQ | 2.28 R
10 10.00002 10‘006;3 0.0000 0.00016 228
20 20.00002 20.0000 0.0000 0.00016 2.23
50 50.00001 5-(-J.UODG 0.0000 0.00017 2.15 B
100 _ 100.00002 99.9999 o _0.6601_ _ -0_.00_020 _EJG_
120 120.00004 .120,0000 0.0000 0.00023 2.03
- 1_50 150.00003 _15-[_),0000 0.0000 0.00026 2.00
200 200.00003 199.9999 0.0001 0.00030 2.00

Note: Weight of adjust -

(@

The End of Certificate

PTC-FMC-07-02: 2 Feb 2020




@ISCG

Metrological Center
SCI ECO Services Company Limited

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

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 e sl

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

Certificate No. T220139

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location :

Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 3
Certificate of Calibration
: Liquid Bath ( Water )
: MEMMERT
C
: WNB29 REVIEW BY Jﬂ’uk?’
: L611.0135 APPROVED BY M—A[—
. BKK EN0148 NEXT CAL. DATE "IS/S‘}
: T6455A4

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

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

ORGANIC PREPARATION LAB

26 January 2022

: Wagcharapon Sangtong (Technician )
: / / Sujjar Naknakred (Site Calibration Manager)

. 08 FEB 2072

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

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

FM-L14 117/01-02-64



A Metrological Center
@ISCG

SCI ECO Services Company Limited

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

CALIBRATION 0244

Certificate No. T220139 Page 2 of 3

Calibration Report

Equipment : Liquid Bath ( Water )
Date of Calibration : 31 January 2022
Environment : Temperature : 22.4-23.9 °C

Line Voltage : 221.4-2254 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert five resistance thermometer detectors into its water bath , the other one
thermocouple type T use for ambient temperature measurement , The calibration was done in according
to WI-T36 ( based on ASTM E715-80 ( Reapproved 2001 )).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

[nstrument Model Instrument No. Certificate No. Due Date
RTD 100 OHM M34 (CHI1-CHS5) T210115 2 February 2022
DATA LOGGER 34970A T47 T210115 2 February 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION (1244.)
4. Condition of calibrated item : good
Equipment Description :

Time Constant 1 Hour = Minute At 60 °C
5. Adjustment :
( X ) without adjustment () after adjustment

Approved By. t :

FM-L15 [17/15-05-63



©ISCG

33/2M

Metrological Center

SCI ECO Services Company Limited

NSC-TISI-TIS 17025

oo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0344

Certificate No. T220139 Page 3 of 3
Calibration Report
Side View TOp View STD4 = Cl4
STD3 =cCH3 ; g
y Geometric Center (Reference point}
T 4___’/,,I\J'Ir-u:lsum surface |
_____________________________ ”
|T) Immersion line (depth=__4 __cm) \‘. 3 T 4 .
- S NN, .. S—— — 4 (D=Medium lavel) W
l I 5 STD2 = | cn2
sTD1 = o~ @ 1 l STD5 = cHs 2 .k
< L > UuC 's floor '
® |~ 85 = Positlion of Working standards
- D = Medium level : 8 cm. Working space dimension: 62 X 41 X 14 (WxLxH)
- UUC 's medium :  Water
- Working standards are located at 2.5 ¢m. away from each coner and walls.
Measurement Results:
Average Standard Reading at each position (OC )
Calibration Point CH-1 CH-2 CH-3 CH-4 CH-5
60 59.95 60.04 60.12 60.01 59.89
85 85.17 84.89 85.34 84,78 84.93
95 93.46 93.14 93.81 93.05 93.28
Liquid Bath ( Water ) Temperature Distribution
" Reading (UC ) Stability Uniformity Uncertainty Coverage
Setting ( C) ) o o o
Min, Max | Average +C) *C) *+C) Factor k&
61.0 60.9, 61 61.0 0.10 0.19 0.25 2.00
86.0 85.9, 86.1 86.0 0.12 0.39 (1.32 2.06
95.0 94.8 ,95.1 94.9 0.14 0.51 0.38 2,11

* The quoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

Approved By

FM-L15 117/

15-05-63



Metrological Center
v\ SCI ECO Services Company Limited
k )‘ SCG 33/2 Moo 3, T.Banpa, A .Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NS TISITIS 11025

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

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

Certificate No.T211650 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Oven)

Manufacturer : Memmert
Model . UF 450 REVIEW BY Sﬂ/dk? .
Serial No. . B7170531 APPROVED BY U—AJ‘—
Customer Code . BKK-EN0273 NEXT CAL. DATE gohh‘“p .....
ID No. : T8042A4

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

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location : Oven Room

Date of Receipt ;16 July 2021

Calibrated By . Atiphong Rongrat ( Technician )

Approved By : M / Boonchai Suriyawong (Site Calibration Manager)
23 JuL 202

Date of Issue

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

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

FM-L14 117/01-02-64



Ay Metrological Center
@ ‘ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. s 11928

Certificate No. T211650 Page 2 of 3

Calibration Report

Equipment : Chamber ( Oven )
Date of Calibration 1 22 July 2021

Environment

Temperature : 25.6-25.7 °C
Line Voltage : 227.5-2333 V

Relative Humidity : 55-65 %RH

Condition of this results of calibration :

L.

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

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 chm 13-(CH1-10) T202056 24 September 2021
DATA LOGGER 34970A Ti21 T202056 24 September 2021

. This certificate is traceable to :

National Institute of Metrology ( Thailand } through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condition of calibrated item : good

Equipment Description :
Time Constant 2 Hour 10 Minute At 104 °C
Fresh Air Damper Open |:|M'm Medium |:| Max

|:| Close

[JNot Available

o

. Adjustment :

( X ) without adjustment () after adjustment

Approved By. M

FM-L15 117/15-05-63



Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

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

Certificate No. T211650 Page 3 of 3
Calibration Report
13CHS 13CHé +—— Chamber Edge
13CH9 ©
H :
1:]CH3 £ HR2 13(:(]})[4
i
---u--u”ﬂc.--:,i I3§H2 /
¥ .."".. D/2 = 4 D
* -+ a & y
* w >

Remark : _
Internal Dimensions of Chamber: W (Width) = 104 cm. , H{Height)=72 ¢cm. and D(Depth)=60 cm.
Size of Installed Standard sensor number[3CHIto numberi3CH8: a=S5cm.,b=5cm.and ¢=35 cm.
Size of Installed Standard sensor number13CH9 :  W/2=104 ¢m./2 ,H/2=72 ¢m./2 and D/2=60 cm./2

Measurement Results

Average Standard Reading at each position ey
Calibration Point 13CH1 | 13CH2 | 13CH3| 13CH4 | 13CHS | 13CH6 | 13CH7 | 13CHS | 13CH9
104 104.34 | 104.10 | 103.94 ] 104.63 | 103.75 | 104.79 | 103.41 | 104.74 | 103.40
180 180.62 | 180.63 | 180.75 | 180.38 | 179.47 | 180.97 | 178.80 | 180.63 | 178.36
Chamber { Oven )} Temperature Distribution
o Reading (°C ) o o . Coverage
Setting ( C) Stability (+ C) Uniformity ( C) Uncertainty (+ C)
Min , Max Average Factor &
104.0 104, 104.1 104.0 0.3 1.7 0.59 2.00
180.0 180, 180.1 180.0 02 2.7 0.73 2.00

* The quoted uncertainty exclude "uniformity”

The calibration result apply only the above calibrated item.

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

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

t
Approved By. i l

FM-L15 117/15-05-63

providing a level of confidence of approximately 95 % .




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

Cert.No.: 22TwW122

Page.: 1 of 2

Certificate of Testing
Equipment : | DO Meter
Manufacturer : YSI : —
Model : 5000-230V REVIEW BY Sirilok Y
Setial No. : 09J101147 k /_]_
ID No. : BKK_EN0O17 APPROVED BY [....f.... I
Received Date : | 20 May 2022 § NexT CAL. DATE 814[ 'nl&‘b ......
Test Date : 24 May 2022
Reference : 2205-0638DSC-8
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 : Warakorn Lerngagtrakul

Approved by : m&d’b '

Approved Signatory

(/) Malee Butkruea
( ) Saithip Meangmai
( ) Warakom Lerngagtrakul

Issue Date : 31 May 2022

B 0285244



Cert.No.: 22TW122
Page.: 2 of 2

Condition of this result of ¢alibration

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).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 21MM430 21 Sep 2022

2. Standard Material ;-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16K100498
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L}) (mgiL) (mg/L})
8.12 8.13 0.015

This report was certified only for the instrument we tested.it is allowable to use for study
the system efficiency,The environmental impact conirol and present to organization it may concerned
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

-of0o-

Valy, .

a 1110482



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250
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Yy TN
Qﬁ"l‘uhl'l W
NSC-TISI-TIS17025

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22LM83
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

(
(v ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

DO Meter with Sensor
YSi

5000-230V

09J 101147
BKK_ENOQ017

ALE Laboratory Group (Thaitland) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

TPA On Site Calibration Laboratory

20 May 2022
30 May 2022
(26110 )°C
(50 30) %
(220£22)V

Tawatchai Pama

Wl -

/) Pornthippa Tameyakul

Approved Signatory

31 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writen

Appraval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0039957



Equipment : DO Meter with Sensor Cert. No.: 22LM83
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2205-0638D5C-10
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Industrial Piatinum Resistance Thermometer { IPRT ) into Temperature Bath.

The temperature scale used was based on 17S-20.
Condition of this result of calibration
i. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1602A A09204 2218 04 Jan 2023
2. This cerificate is valid only to the item calibrated on date and place of calibration.
3, This certification is traceable to the International System of Unit.

Result of Calibration :- (%) Without Adjustment

Function : Temperature measurement.

This instrument was connected with thermistor sensor , ID No.: 16K100498
i i i rei dar uc* Cover

Callbr-atlon mmersion Standard U : Error Uncertain overage

Point Depth Temperature Reading talnty Factor
(°C) {mm ) (C) (C) (°C) (£°C) k
20.00 60 20.003 20.01 0.007 0.15 2.00

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 %.

-000-

Maky, -

a 1090806



Metrological Center
Py SCI ECO Services Company Limited
’\,‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

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

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CHUIERITION toAs

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

Certificate No. T212123 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Incubator )

Manufacturer : SHEL LAB ) B
Model : 2020-2E ER[—‘;VIEW BY S"’”k? L
Serial No. . 802899 | APPROVED BY K—L/ﬂi—;
Customer Code  : BKK_EN0005 E‘,f_ sl L"cwf)ui
ID No. : T7499A0

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

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

Customer Location : Wet Chemistry Lab2

Date of Receipt : 1 October 2021
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By j‘w""’é‘? /Boonchai Suriyawong (Site Calibration Manager)

Date of Issue 070CT 2021

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

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

FM-L14 117/01-02-64



T\ Metrological Center
@’ SCG SCI ECO Services Company Limited

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

Certificate No. T212123 Page 2 of 3

Calibration Report

Equipment : Chamber ( Incubator )
Date of Calibration :  4-5 October 2021
Environment : Temperature : 23.8-24.9 °C

Line Voltage : 227.5-231.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

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

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

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 29-(CH1-10) T210118 2 February 2022
DATA LOGGER 34970A T47 T210118 2 February 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 20 Minute At 20 @

Fresh Air Damper [__] Open |:|Min |:| Medium D Max

I___|Close

[X]Not Available

0

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

Approved By j/vvv,zﬂ

[

FM-L15 117/15-05-63



(\ Metrological Center
@ 1 SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Ka

engkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T212123 Page 3 of 3
Calibration Report
129{“? 29-CH%
Z]
©29-¢Hs 29-Cifh <——Chamber Edge
29-CHY
0
H qjw—cu:q H/2 §z)zl—CHci
29-CH1 29-CH
................ W, i /
“DI2 v D
L o = “b/
4 W >

Remark :
Internal Dimensions of Chamber : W (Width) = 70 em. , H (Height) = 130 cm. and D (Depth) = 55 cm.

Size of Installed Standard sensor number 29-CH1 to number 29-CH8 : a=5cm. ,b=5cm. and ¢=35 cm.
Size of Installed Standard sensor number 29-CH9 : W/2 =70 cm./2 , H/2 = 130 cm./2 and D/2 = 55¢m./2

Measurement Results

Average Standard Reading at each position (OC )

Calibration Point 29-CH1| 29-CH2 | 29-CH3 | 29-CH4 | 29-CHS5 | 29-CH6 | 29-CH7 | 29-CHS | 29-CH9
20 20.04 | 20.06 | 2019 | 19.86 19.68 | 20.08 20.12 19.80 | 20.07
24,74 | 25.12 25.16 24.80 | 25.10

25

2499 | 25.06 | 25.18 24.89

Temperature Distribution

Chamber ( Incubator )
. Reading (°C) % o Coverage
Setting (C) Stability (+ C) Uniformity ( C) Uncertainty (+ C)
Min , Max Average Factor k
20.0 - 20.0 0.05 1.01 0.38 2.00
25.0 - 25.0 0.07 0.96 0.38 2.00

* The quoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

%’\(\/]‘r

FM-L15 117/15-05-63




HACH COMPANY
C/0 AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floor, No. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
| Phone +66 (02) 026-3529 Ext. 0 | Fax +66(02) 026-3572| www.sea.hach.com|

LABX 2201157
Test Report
Customers i ALS Laboratory Group (Thailand) Co., Ltd.
Equipment 4 Chlorine Mater Manufacturer ' HACH
Controller Model : DR300 Sensor Model
Controller Serial No. : 20110B004053 Sensor Serial No. 1 BKK LGOD43
Date of test : 25/05/2022 Period : 1 Year
Environment temperature : 250 °C Humidity : 600 %RH
Results
Instrument Checked
ftemn Characteristic Before After Remark
1 Visual Inspact M pass [ Fail M pass [ Fai
2 Power Supply (4.5 - 6.5 VDC) 6.5 vDe 6.5 Voo
a Display Check E Pass D Fail E Pass El Fail
4 Keyboard Check M eass O Fai ] pass L[] Fai
5 Function System Program E Pass D Fail IZI Pass D Fail
Warning and Error Checked
ftem Event Before After
[ Error list E None E None
| Appear O Appear
heck with n
ftem Characteristic Before Afte Remark
DPD-CHLORINE-LR AR B
7 Blank (0.00 mg/l) 0. mg/l D.00
-] Standard Cl12 Ne. 1 ( 025 £ 0.09 mgl) 0.21 mg/l 0.25
9 Standard CIZNe. 2 ( 0,94 £ 010 mgl) 0.91 mg/l 0.93
10 Standard CI2No. 3 ( 1.72 £ 0.14 mg/)) 1.66 mgi| 1.70
DPD-CHLORINE-HR TIEE
11 Blank (00 magfl) 0.0 mg.fl 0_0 mg/l
12 Standard CI2Ne. 1 ( 22 £ 02 mgl) 2.2 mall 22 mgfl
13 Standard CI2Neo. 2 ( 41 £ 03 mgh) 4.0 mag/| 4.1 mgfl
14 Standard CI2No. 3 ( 7.0 + 06 mgl) 7.0 mg/! 7.0 mg/l

] .
REVIEW BY @/'“““i‘ip
APPROVED BY %‘fé’"’”

NEXT CAL. DATE .Z2i.nss RGN




HACH COMPANY
C/0 AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floar , No. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
|Phone +66 (02) 026-3529 Ext. 0| Fax +66(02) 026-3572| www.sea.hach.com

LABX 2201157

Summary of checked
B The instrument can work normally and efficiently. (1A3asiindnanansavineuldinfuasiszAngnin)

O The instrument can work but t's requiring to maintenance. (W nsfiadagangayiauldusdaningsinu)

5 e o ; o -oa ' - -
O The instrument could not work it's requiring to repair, (saasflednlaignansavilduasdesnisdamninga)

Remark:
Standard Equipment Used
Equipment Equipment |.D.

Standard Chlorine DPD-CHLORINE-LR LolNo.  AD197 Exp date : Jul-22

Standard Chlorine DPD-CHLORINE-HR LotNo,  A0164 Exp date : Jun-22

Digital multi meter SN : 23390582 Due date : Aug-22

Thermo hygrometer SIN : 41413045 Due date : Aug-22
Test By : WILRATILAK S Approved by : o ,@:f;

( Miss Wilailak Sawangpun) { Mr. Suanun Sartyangkool )

Service Engineer Position : Assistant Service Division Manager




RULAL LT
\\“:\_/ e

s,

%
b

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TISITISI 7028
TEL.0-2717-3000-27 FAX.0-27i%-9484 CALIBRATION 0008
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Cert.No.: 22CG3154
Page.: 1 of 2

Certificate of Calibration

Equipment : . Burette ,

ReviEw By . Ik P
Capacity : 50 mL :

APPROVED BY L‘I“A'L
Serial No. : - A
ID. No. : BKK ENO171 NEXT CAL. DATE %‘”03/&0%* '

- ‘ %) S

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) °C
Relative Humidity : (50 = 10) %
Barometric Pressure : 759 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Panward Pramklam

Approved by : @

Approved Signatory

{ ) Pornthippa Tameyakul
{ ) Malee Butkruea

(1L Ponpan Paipim

( )Srisuda Khamtha

Issue Date : 31 August 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writien
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0044607



Equipment : Burette Cert.No.: 22CG3154

Received Date : 26 August 2022 Page.: 2 of 2
Condition As-Received : Used Item
Calibration Date : 30 August 2022

Reference : 2208-0918DSC-2

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID.No. Certificate No. Traceability Due date
1) Balance AE200S NO3679  140RC001 21MM429 NIMT 22 Sep 2022
2) Thermo-Hygrograph THDX-CE 00016540 140EC001 22H1243 NIST,NIMT 09 June 2023
3) Thermometer - 1594592  140ECO10 221181 NIMT 10 Feb 2023

This certification is traceable to 81 Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 °c

Calibration result:

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 49.9959 0.010 2.00

Remark mL = cms

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 %.

-olo-

a 1123908



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

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

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

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

Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer : KOLDTECH _
Sl F
Model : KM 320 REVIEWBY
APPROVED BY 1L AL
Serial No. : TBN-1012061/05 _
o - NEXT CAL. DATE 30/19-1?-‘?
Customer Code : BKK_EN0167
ID No. : T2463A3
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Laboratory

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

Date of Issue BiJul

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

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

FM-L14 117/01-02-64



gAY Metrological Center
©SCG o

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALBRATION 314

Certificate No.T221644 Page 2 of 4

Calibration Report

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

Line Voltage : 222.9-2265 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

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

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

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

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.,)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour - Minute At 3 C
Fresh Air Damper [ |Open [ _|Min [] Medium ] Max
|:| Close
Not Available

0

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

Approved By. M

FM-L15 117/15-05-63



Ay Metrological Center
©ISCG

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. o 7228

Certificate No. T221644 Page 3 of 4

Calibration Report

15F
|
10A | I
b ! I /]34
1 : :
| 16A
J | # v
8F o 4F
; [ | .
H l'\ !
134 L 9A 12F
| /‘\I ““““““““““““
e, P 14A
’ 1”5 1C |
P4 f I
rd f
/ ]
e ;
2A rd | K
i g
16E TR/ 5A

C=Centre, F=Centreof Face, A=Comer, E =Centre of Edge

1C = TNIi161 11F = TNI171
2A = TNI1e2 12F = TNI172
3A = TNI163 13A = TN173
4F = TNI164 14A = TN174
SA = TNI165 1sF = TNI175
6A = TNI166 16E = TN176
TF = TNI167
8F = TNI168
9A = TNI169
10A = TNI170
t
Approved By.

FM-L15 I17/15-05-63



©lscG

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

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T221644 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position ¢c )
Calibration Point TNI61 | TN162 | TN163 | TN164 { TN165 | TN166 | TN167 | TN168 | TN169| TN170
3 2.71 2.82 2.75 2.89 2.95 3.68 3.02 296 3.03 2.85
TNI1711 TN172 | TN173 | TN174 | TN175) TN176
2,97 3.02 2.89 3.04 2.97 333
Chamber ( Cold Room)) Temperature Distribution
Reading (°C) Coverage

Setting (°C) Average (C) [ Stability & C) Uniformity o) Uncertainty (+ C)

Min , Max Average Factor k

30 29,40 3.2 2.99 1.05 1.30 1.66 2,00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item,

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

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

a level of confidence of approximately 95 % .

#

Approved By. : i

FM-L15 I17/15-05-63




© 2020 by Agilent Technologies

Certificate of System Qualification

ES-0Q

BKK_EL0037

Agilent CrossLab Compliance Services

System ID:
Organization Name:

Organization Location:

MY 18010005
ALS Laboratory Group (Thailand) Co., Lid.
104 Phatthanakan 40 Phatthanakan Rd., Bangkok 10250

Date: September 13, 2021 5:49:11 PM
EQP Name: AgilentRecommended
EQP Revision: ES.02.50
Overall Qualification Status: Pass
Preparation
?lPass
Instrument Tests
]Pass o {
Autosampler Operation
|Pass

rEvEw N et

tam M.

APPROVED BY 9»%&1/2’:'"

NEXT CAL. DATE J2 Y 2
Date: September 13, 2021 5:49:11 PM
System ID: MY18010005

Page1/5



©ISCG

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 5792-4
Website : www.scieco.co.th

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No. T220730

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 6

Certificate of Calibration

: HEATING BLOCK

: Environmental Express

: SC 196
6974CECW3285
BKK_EL0054

: T5306A3

. NEXT CAL. DATE ?}‘10(&"2 .......

REVIEW BY ....X.a.ﬁ.'.a.\zax.n..g.-....

APPROVED BY ..

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

: Acid Digestion Lab

: 30 March 2022

Wat&harapon Sangtong (Technician )

/ Sujjar Naknakred ( Site Calibration Manager )

PR 2022

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

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

FM-L12 109/30-05-57



Metrological Center
@ S C G SCI ECO Services Company Limited
W | =P S Sl 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220730 Page 2of 6

Calibration Report

Equipment : HEATING BLOCK
Date of Calibration ;7 April 2022
Environment : Temperature : 21.8-23.1 °C

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

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

2. Reference Standard Instrument :

Instrument Madel Instrument No, Certificate No. Due Date
T TYPET TN221-TN230 T210008 08 June 2022
TG TYPET TN231-TN240 T210008 08 June 2022
DATA LOGGER  34970A T149 T210008 08 June 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description ;
Time Constant 2 Hour 25  Minute At 95 G
Fresh Air Damper || Open |:|Min [:, Medium D Max
D Close

Not Available

o

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

Approved By

FM-L13 108/30-05-57



Metrological Center
@ S C G SCI ECO Services Company Limited
\ , il e A 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220730 Page 3 of 6

Calibration Report

Holed7

o o

N33 B 4 s
Hole33 Hole3s |

™29 ™30
Hole2s | Hole30

am . TN222 TN223 (f‘
| N ol o Hoez B Hote23 | %
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L e = s i e
J  Holel6 I toler? Holels |

AR AT ' e -_
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-
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Approved By. }:

FM-L13 108/30-05-57



Metrological Center
@ S C G SCI ECO Services Company Limited
\ ) B o 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone ; +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page 4dof 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (DC )
R1 Holel-Hole6] TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 93.60 93,82 94,05 94.20 94,36 94.26
95 Min 93.07 93.26 93.51 93.66 93.82 93.71
Average 03.33 93.54 93,78 93.93 94,09 93.98
R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 TN232
Max 94.59 94,79 94.63 94.55 94.82 95.00
Min 94.05 94.25 94.08 93.97 94.26 94 44
Average 9432 94.52 94.36 94.26 94.54 94.72
R3 Holel3-Holel8| TN233 TN234 TN235 TN236 TN237 TN238
Max 95.03 94.54 94.78 94,84 95.06 94,73
Min 94.46 93.98 94.20 9428 94.49 94,18
Average 94.74 94.26 94.49 94.56 94.78 94.45
R4 Holel9-Hole24] TN239 TN240 TN221 TN222 TN223 TN224
Max 94,89 94.82 95.73 95.85 95.73 96.10
Min 9433 94.26 95.51 95.62 95,51 95.85
Average 94.61 94.54 95.62 95.73 95.62 95.97
R5 Hole25-Hole30| TN225 TN226 TN227 TN228 TN229 TN230
Max 96,28 96.39 96.37 96.54 96.19 96.04
Min 96,01 96.10 96.02 96.20 95,89 95.71
Average 96.15 96.24 96.20 96,37 96.04 95.88
R6 Hole31-Hole36| TN231 TN232 TN233 TN234 TN235 TN236
Max 96.84 96.97 97.03 96.48 96.33 95.76
Min 96.53 96.65 96.71 96.08 05.98 95.43
Average 96.68 96.81 96.87 96.28 96.16 95.60
R7 Hole37-Hole42| TN237 TN238 TN239 TN240 TN221 TN222
Max 96.46 96,15 96.19 96.06 96.95 97.09
Min 96.13 95.84 95.85 95.72 96.64 96.78
Average 96.30 95.99 96.02 95.89 96.80 96.93
R8 Hole43-Holed48| TN223 TN224 TN225 TN226 TN227 TN228
Max 96.91 96.58 96.13 96.19 96,34 96.19
Min 96.55 96.21 95.80 95.87 96.03 95.88
Average 96.73 96.40 95.96 96.03 96.18 96‘(}3

Approved By, 5'_&

FM-L13 [08/30-05-57



Metrological Center

@ S c G SCI ECO Services Company Limited

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

Certificate No.  T220730 Page Sof 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position (QC )

R1 Holel-Hole6| TN221 TN222 TN223 TN224 TN225 TN226
CAL POINT Max 104.47 104.65 104.79 105.31 10547 105.46
105 Min 104.15 104.27 104.45 104.98 105.14 105.20
Average 104.31 104.46 104.62 105.15 105.31 105.33

R2 Hole7-Hole12| TN227 TN228 TN229 TN230 TN231 TN232
Max 105.55 105.73 105.65 105.84 105.97 106.07

Min 105.28 105,43 105.35 105.52 105.68 105.83

Average 105.42 105.58 105.50 105.68 105.82 105.95
R3 Holel3-Holel8| TN233 TN234 TN235 TN236 TN237 TN238
Max 106.14 106.06 105.81 106.05 105.81 105.87

Min 105.85 105.81 103.55 105.80 105.53 105.64

Average 106.00 105.94 105.68 105.92 105.67 105.75

R4 Holel9-Hole24| TN239 TN240 TN221 TN222 TN223 TN224
Max 105.86 105.60 104.44 104,51 104.28 104.78

Min 105.61 105.37 104.27 104.35 104.12 104.61

Average 105.74 105.48 104.35 104.43 104.20 104.69

R5 Hole25-Hole30| TN225 TN226 TN227 TN228 TN229 TN230
Max 104,94 104.93 104,97 105,08 104.68 104,69

Min 104.77 104.75 104.76 104.90 104.51 104.49

Average 104.85 104.84 104.86 104.99 104.60 104.59

R6 Hole31-Hole36| TN231 TN232 TN233 TN234 TN235 TN236
Max 105.44 105.45 105.61 104.95 104.84 104,42

Min 105.27 105.27 105.44 104.76 104.66 104.25

Average 105.36 105.36 105.53 104.86 104,75 104.33

R7 Hole37-Holed42| TN237 TN238 TN239 TN240 TN221 TN222
Max 105.17 104.70 104.59 104.51 105.22 105.53

Min 105.00 104.53 104.41 104.35 105.04 105.37

Average 105.08 104.62 104.50 104.43 105,13 105.45

RE Holed3-Holed8| TN223 TN224 TN225 TN226 TN227 TN228
Max 105.61 105.45 105.10 104.77 104.87 105.02

Min 105.44 105.28 104.92 104.60 104.70 104.85

Average 105.53 105.37 105.01 104.69 104.79 104.93

Approved By. :\\ P

FM-L13 108/30-05-57



Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

Fax : +66 2 586 5109

E-Mail : calibrate@scg.co.th

Certificate No. T220730

Page 5 of 6

Calibration Report

Measurement Results:

HEATING BLOCK Temperature Distribution
Reading (°C)
Setting (C) Stability (+ C) Uncertainty (+ C)
Min , Max Average
100.0 100.0, 100.4 100.1 0.29 0.83
105.0 105.0, 105.4 105.1 0.20 0.79

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

Approved By.

FM-L13 108/30-05-57
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Agilent
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EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

Qualification Type: ICPMS-0Q
System ID: JP15471169
EQP Name; AgilentRecommended
EQP Revision: ICPMS.02.50
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Date: September 30, 2021 4:07:18 PM
Report Type: Report
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Test Summary
Purpose

This section includes a status for each scheduled test and the overall qualification. For gach tes{ that is run, {1) the status is
automatically determined based on pre-dsfined limits, and (2) the total number of times the test was run is displayed. For detailed
results and specifications for a test, refer to the test results in this EQR.

Details

Test Status Runs
Autosampler Check : SPS4 Pass 1
Integrated Sample Infroduction System {ISIS) Check : [SIS3 Pass 1

Autotune : GB403A Pass 1
Background {No Gas Mode) : GB403A Pass 1
Backgreund {Gas Modes) : GB403A Pass 1
20-Minute Stahillty (No Gas Mode) ; GB403A Pass 1

Overall Qualification Status

Pass |
Date: September 30, 2021 4:07:18 PM
System I JPi5471169
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Service Details
Purpose

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

General Details

Service Order No./Request:
EQP Name:

EQP Revision:

Report Type:

Organization Detalls
Name:

Location:

Local Contact Detalls
MName:
Job Title:

Qualification Location:

Operator Details
Name:

Job Title:

Data Acquisition Details
Acquisition Software Name:

Acquisition Scftware Revision:

Customer Data System (CDS):

6004837154
AgileniRecommended
ICPMS.02.50

Report

ALS Laboratory Group { Thailand} Ce. Lid.
104 Phattanakarn 40, Suan Luang, Bangkok 10250,

Chatchanai Komarakul.
Manager

Laboratary

Panthep Kurasathain

Field Service Emgineer.

MassHunter
C.01.04

lcpMs: MassHunter

Agllent CrossLab Compliance Services

Date:
System ID:

September 30, 2021 4:07:18 PM
JP15471169

Page 4/34
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

ICP-MS 1
Manufacturer
Name
Model Number
Installed Options
Detactor Type
Nebulizer
Spray Chamber
Torch
Sampling Cong
Skimmer Cone
Serial Number
Firmware Revision

1518 1
Manufacturer

Name

Model Number

Agilent Technologies
7800

GB403A

#100H: Standard Package with Hydrogen option

3Q

Mira Mist (G3161)
Quartz

Quarz

Ni

Ni

JP15471169

C.01.04

Agilent Technologies
13183
Ga411A

Type Peristaltic pump system
Serlal Number JP16510227
Autosampler 1
Manufacturer Agllent Technologies
Name SP34
Madel Number GB410A
Serial Number AU15430722
Date: September 30, 2021 4:07:18 PM

System ID: JP15471169
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Agllent CrossLab Compliance Services

Chiller 1
Manufacturer Agilent Technologiss
Name Chiller
Model Number G3292A
Serial Number 3U1610713
C
C;
Date: September 30, 2021 4:07:18 PM

System ID: JP15471169
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Calculation Formulas
Purpose

This section includes calcuiation formulas for all availsble tests. Depending upon which tests ars scheduled, all or some apply to your
gualification.

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

Data: Seplember 30, 2021 4:07:18 PM
System ID: JP15471169
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Protocol Details

Purpose

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

Test Revision Test

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

ICPMS.02.50 Autosampler Check

ICPMS.02.50 Autotune

ICPMS.02.50 Background {Gas Modes)

ICPMS.02.50 Background (No Gas Moda)

ICPMS.02.50 Integrated Sample Introduction System (ISIS) Check
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Autosampler Check

Purpose

Agilent CrossLeb Compliance Services

This test demonstrates that the autesampler module is correctly installed and conrected. It does net test module performance.

Setpoint

Restilts
Crlteria

After the self test, is probe in the home position?

As commanded, is the probe positioned at vial 2?

Setpoint Status: \Pass

Overall Autosampler Check Test Status

Observed Result

1,“_
i
vy
]

|

Expected Resuilt

o

Status

. -
Pass

Date: September 30, 2021 4:07:18 PM

System ID: JP15471189
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Integrated Sample Introduction System (ISIS) Check

Purpose
This test demonstrates that the ISIS medule is correctly installed and connected. It does not test module performance.

Setpoint
Resul
esults Observed Result Expected Result  Status
Criteria
s commanded, does the pump rotate I os | ives : l%Pass
As commanded, do the valves load and inject? [Ves 1 IYes | IPass |
Setpoint Status: Pass B - - Runsf1

Overall Integrated Sample Introduction System (ISiS) Chack Tast Status

‘Pass j
Date: September 30, 2027 4:07:18 PM
System ID: JP15471169
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Autotune

Purpose

This test uses traceable chackout standards 10 run a software-executed autotune in all modes. The tune report provides values for

peak width, mass axis, sensilivity, oxide species, and doubly-charged species tasts.

Agllant CrossLab Complianca Sarvices

Satpoint
Results

Peakwidth Mass 7
Agllent Recommended:

Status:

Peakwidth Mass 89

Agilent Recommended;

Status:

Peakwidth Mass 205

Agilent Recommended:

Status:

Mass Axis 7
Agilent Recommencded:

Status:

Mass Axis 89

Agilent Recommended:

Status:

Wass Axis 205
Agilent Recommended:

Y S —

0.85
1'7"05 - iAMU

>= 69

<= 71

P e
19895  |AMU

;_______?,gs_.é____.._m._,_,{

<= 1891 '[

Pass o -

= (2049 j

<;_ T

e

Status:
Data: Saptamber 30, 2021 4:07:18 PM
System (D! JP15471168
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Mass 7 Sensitivity No Gas
Agilent Recornmended;
Status:

Mass 89 Sensilivity No Gas
Agilent Recornmended:;
Status:

Mass 205 Sensitivity No Gas
Agilent Recommended:
Status:

Mass 59 Sensilivity He
Agilent Recommended:
Status:

Mass 89 Sensilivity H2
Agilent Recommencded:
Status:

COixicde Ratio 156/140
Agilent Recommended:
Status:

Doubly Charged Species Ratio 70/140

Agilent Recommended:
Status:

Setpoint Status: @Iséss'

| Mopsippm

Overall Autotune Test Status

éPass

O R —
i1.38 |

Agilent CrossLab Compliance Services

o ) N
I
307156 | Mcpsippm
Chers
120377 {Mcps/ppm
765 |
— e .
:2_838 o E Mcps/ppm
>= 238 j
112927 1 Mcpsippm
% ]1
e -

Runs:E.'iw )

Date: Sepiember 30, 2021 4:07:18 PM

System |D: JP15471169
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Background (No Gas Mode)

Purpese

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

Setpoint

Conditlons

Massas: ? e

Measurements and Results
Masses (AMU):
Measured Value;

Agilent Recommendead:

Status:

Setpoint Status: I Pass

Overall Background (Ne Gas Mode) Test Status

Pass B
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Background (Gas Mode)

Purpose

Agllent CrossLab Compliance Services

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

Setpoint Gas Mode: Helum |
Conditions
Mass: : 78 . w] AMU

Integration Time: !1.0 jsec
oo )

Cycles: 20 ;
Measurements and Results
Mass {(AMU): 5'7'3' |
Measured Value: {42.8500  |cps
r________.’l...‘__.__._,. ________ !
Agilent Recommended: <= :115 i
Status: ‘Pass’ i
| i
Satpoint Status: [Pass_ o T Runs; I1 ) .'
Setpoint Gas Mede: {Hy&mgen i ) ,
Conditions
Mass: ?8 ' amu
Integration Time; 1.0 isec
Cycles: 20 ].
Measurements and Results
Mass (AMU); 78 ‘
Measured Value: E2.1500 : cps
Agllent Recommended: !<= 46 ;
Status: IPass :
i
L
Sotpoint Status: Pass e Runs:ff e
Overall Background {Gas Mode) Test Status
pacs e i e I [

Date:
System ID:

Saptember 30, 2021 4.07:18 PM
JP15471169
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20-Minute Stability (No Gas Mode)

Purpose

This test manitors the abundance of ions present in the checkout standard ovar 2 20-minute perlod to verify that the signal is stable.
The %RSD of the abundance of given ions is calculated internally by the software and compared to the limit.

Sefpoint
Conditions
Vode: .Spactrum e r
Masses: :7:‘9,59, 88, 140, 205 o :
Integration Time: 999 *; sec
Peak Pattern: .3 WI points/peak

(C Repettons ]
Sweeps/Replicates: ;1_@0‘ :
Measurements and Results
Masses (AU LA T T R . T
sebity RSD: . fosewo | Joswes | lront ju
Aglent Recommended: Rl T B L I e
Status: Pass ' jPass |Pass
Setpoint Status: Pass ] Runsi{1 |

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

Pass
Date! September 30, 2021 4:07:18 PM
System ID: JP15471168
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Declaration of Change Control

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

Date: September 30, 2021 4:07:18 PM
System ID: JP15471189
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Attachments

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

Location Category Document Name Page
EQR General Certificate of System Qualification 18
EQR General Cperator's training certificate and qualifications 19
EQR General Certificate of Qualification for ACE 20
EQR Geaneral Certificate of Qualification for ACE 21
EQR General Tune reports 22
EQR General Tast Report 25
EQR General Test Report 27
EQR General Test Report 28
Date: September 30, 2021 4:07:18 PM

System ID: JP154711869
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Document Name: |Certificate of System Qualification

Agilent Technologies

Agilent Compiiance Engine Self Qualification
Dater September 14, 2021 4:59:15 PM
Drive Serial #: ACAQ25CH Platform Revislon: AGE 2.11

Indlvidual sell-qualification reports for each spaciic 1echnique installed are also available upon requast. They provide additions| detalls
on the general report from the concise summary and ara structured by the estoal algorithms chaRenged during the process. There Is
nol a one-to-one relalionship between aigorithma and OQ program tests because some algorithms are used by several tests and
acrogs multiple similar hardware components of the qualified systems.

Technique Type Testa Camplated Result
Alomic Absorplion 7 Conforms
Capillary Elecirophoresis 1Q Canforms
Dissolution g Conforms
Emission Speciroscopy 3 Conforms
Gas Chromatography - GGMS 17 Confoms
Gas Chromatography 29 Conforms
Gel Permeation Chromatography 9 Conforms
ICP-MS 6 Conforms.
Infrared Speciroscopy 7 Conforms
Liguid Chromatography 17 Cenforms
Unuid Chromatography - LOMS 8 Conforms
Microfluidics 13 Conforms
Sample Freparation - Gas Chromatography 8 Conforms
Sample Preparation - Uiguid B Confgms
Chromalography

Supererltical Fluld Chromatograpiy 15 Conforms
Software B Conjorms
UW-vis Speciropholometer 13 Conforms

-Conforms

Overall Qualification Status

September 30, 2021 4:07:18 PM
JP15471169

Page 18/ 34
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General
Document Name: fOperator‘s training certificate and qualifications
.-‘." Agilond Technologies
Certificate of Completion
Leamer Name: Panthep Kurasathain
C

Title Of Course: AN-CE-ICFMB-2-038-A:Agilent 7900 [CPMS FSE update training
Campletion Date: Jine 7, 2014
Centified By Company: Leaming at Agilent
All Service and Support training certificates have the followlng specific limi
A redtificate for Service and Support tmining is only valid while employed by Agilent Technalogics or while working as an Agilent-authorized serviea
provider, through which the scrvice employee hes ongoing sccess 1o Apilont's: Safety Alerts, Scyvice Motes, intemal (eehnical pdates, update irining, currem
dacumentalion, technical support, current parts, and pasts updates. Completion of traindng alone, withaut being employed by Agilenl Technolagios, docs not
qualify an irdividual to safcly install, scrvico or maintain Agilent products.

Date: September 30, 2021 2:07:18 PM

System [D: JP15471169
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General
Document Name: |Cert|ﬁcate of Qualiﬁcatuon for ACE
4% Agilant Technologtes
Certificate of Completion
Lerrner Name: Panthep Kurasathain
C Title Of Course; AN-CE-55-11-030-A: ACE 3.X User Update Training
Completion Date; July 7, 2020
Certified By Company; Learning at Agilent
All Service and Support teaining cerlificates have the foltowlng specific limi
A certificate for Service ond Supporl training is only valid while emplayed by Agilent Technologies or while working as an Agllml-amhonzod service
prowdcr, through whlch Ihe service employee has oagoing access to Agilent's: Safety Alerls, Service Noles, intornal tech daies, update 1rmining, current
, enrrent parts, end pars updates, Completion of training along, without being employed by Agllent Technolagles doas not
gualify an individual to snfely msmll setwite: of maintain Agilent products,
C
/.’
Date: Seplember 30, 2021 4:07:18 PM
System ID: JP15471169
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General

Document Name: !Céﬂiﬁcate of Qualification for ACE -

-..- Agilent Technologias

Certificate of Completion

Leamer Name: Panthep Kurasathain

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

Completion Date: October 31, 2020

Certified By Company: Leamning at Agilent

All Serviee and Support training certificates have the Following specific limilations.

A corlificaie for Service ond Suppnrl training is anly valid while employed by Agilonr Technologics or whils working 23 an Agileat-authorized servics
provider, through which the service employee has ongoing Bocess 1o Agﬂcnt s! Safely Alerts, Serviee Notes, Intemal technieal updates, update training, current
ducumentation, technical support, aurrent parts, and parts updnies. C inn of tealning alone, without being employed by Agilent Technologics, does not
quaiify an individual to safcly insfall, servie or maintzin Agilam prnducts

Date: Seplamber 30, 2021 4:.07:18 PM
System ID: JP15471169
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General
Document Name: ‘Tune reports
Tune Report
QOpeealr Heme Supakwan Mak
AtfDatm Barh ClagilantICPMHTWserTune_7900.b
Acty, Dats-Tima 2021-09-30 14:44:08
Repanl Comment 0Q 30 Sep 2021
Instnumant Nama GB403A IP15471169
[No Gas]
C
v WW Mass Renga  Cownl RSD% Backgrpund
7 10000 9428 2430 200
- - e ] 24 50000 30715 2.825 3300
208 EO00D 20377 amg 9.900
b e, P P —— e —
Sampling Perlod [sec] 03N
Integration Tima [$oc] K|
OricdaiDoubly Charged Ratio
Qride 156{ 540 1.047 %
Daubly Charged TOs 140 1,482%
Reschtion/Axs
i Mess Peak Height Ads WEIX |who%
( 7 9474.89 05 |62 0719
il | BY 071643 8395 |0.59 0.750
1 _r—I i 205 20556.12 20504 [0.52 a3
]
J | Integratlon Time [sec] 01
— H r'—-j ot Acquisition Time [sec] 2.7
¥ Aulg Linear
C. Tune Parameters
Plawna Peramatsrs
Plasma Mode - Mebulzer Gas 140¢ Lemin Makeup Gas .10 Lémin
RF Power 1550 W Qptlen Gas - Auxikary Gas 0.90 Limin
RF Matching 110V Nabulizer Pump 0,10 rps Flasma Gaa 15,0 Limin
Sampla Dapth 8.0 mm SIC Temp 2*c
Levss Farsmeters
Exlract 1 ooV Omeqa Lens alv Deflect 136V
Extract2 =205.0V Call Entrance EEUR Plats Bias =35
Omegs Blas 80V Cefl Exit 50V
Call Parsmamrs
Uss Gas Mo Ard Gas Flow — Energy Dierfmireion 5.0 ¥
He Flow Q.0 mUmin OctP Bl B0V
1of3 2021-08-30 2:44 PM
Date: Seplember 30, 2021 4:07:18 PM

System ID:

JF15471169
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Document Name: ITune reports
Tune Report
H2 Flow 0.0 mLimin OctP RF v
QP Paramwien
Mess Geln 124 Auxds Qain 1.2080 GF Bias 30V
Mass Ofiset 125 Axls Olfsat 0.0
Hanivesry Switings
Torch
TorchH 0.3 rwn Torch ¥ 0.1 mm
EM
Discriminater 4.0my Analog HY 2247V Pulge HY 1318 ¥
M3
C ety
Mass Range Count RED%  :Bakground
69 5000 2453 3423 0.4
] 20000 12827 2822 0,200
205 20000 13835 2.44% 701
Sampling Perlod [set) 0.3
Intagration Time [sec] o
Ondde/Toubly Charged Ratia
Quide 156/ 140 0.804 %
Doubly Charged 70/ 140 1.020%
Tune Pemmetacs
Plasrs Perwmelers
Plagma Made - Nabulizer Gas 1.00 Limin Malkeup Gas 0.19 Umin
RF Power 1550 W Cption Ges _ Auxliary Gas 0,80 Limin
RF Matghing ALAY Nabullzer Pump 0,10 ps Plasma Gas 16.0 Limln
Sampla Depth 9.0 mm BIC Temp 2°C
Lans Peramews
Extract 1 00V Omega Lens AR Deflect OV
Extract 2 2100V Cell Entrance =30V Flals Bias -1gn v
C- Omega Blas RlaY Cell Exit 50V
!
Cal Paremeten
Use Gas Yes 3nd Gas Flow e Engrgy Discrimination 3.6 ¥
Ha Flow 0.0 mLimin OciP Blas -220V
HZ Flow 5.0 mLimin OcIP RF 200v
CF Parsmeters
Mass Galn 124 Axls Galn 0.0800 aF Blas =185V
idess Offent 125 Axis Offsat o0
Hardweare Seainge
Taxch
Torch H 0.3 mm Torch ¥ 01mm
2ol3 2021-08-30 2:44 PM
Data: Seplember 30, 2021 4.07:18 PM
System ID: JP15471169
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Document Name: { Tune reports
. e - . .
Tune Report
EM
Clecriminalor 4.0 mv Analog HY 2247V Pulse HY 138v
L]
Sanaitvity
| Mass Rangs Goun REE% ‘Background
3 5000 2838 2592 |5.000
R LT T e Ias 5000 2143 2359 [s.200
e i P SRy

T e i s I PT 20000  9BaT? 2885 {4201

Sampling Perlod [ses| 0.
Intagrallon Time [sec] 0.1

CakdeDcubly Charped Ratio
{relde 1567 140 Q498 %
Doubly Charged 707140 0738 %

Tune Paramers
Plaemna Parammiers
Plasma Mods - Nebulizer Gas 1.06 Limin Makeup Gas 0,10 Umin
RF Power 1550 W Option Gy -~ Auriliary Gas Q.80 Limin
RF Matching 110V Netubizer Pump 0,10 rps: Plasme Gns 15.0 Umin
Sample Cepih 9.0mm SIC Tomp 2
Lavw Perametars
Extraxes 1 aov ©Omega Lens G2V Deflact 124V
Extract 2 2250V Call Enlrence -0V Plate Bias =100V
Omeaga Blas 105V Call Extt -50v
Sl Faramelars
Use Gas Yas Ard Giaxg Flewr e Energy Discrimination 3.5 ¥
Ha Flew 3.8 mLfrein QctP Blas B0V
H2 Flow 0.0 mL/min QciP RF 200v
QP Parametacy
Mass Gain 124 Axls Galn 0.9080 QP Bias =43V
Mass Offset 125 Axls Offast .0
Hardwars Selings
Terch
Torch H -0.3 mm Torth ¥ a1 mm
EM
Ciigcrimingtor 4.0 mv Anslog HY 2247V Fulse HY 1318V
Iof2 2021-09-30 2:44 P
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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General
Document Name: !Test Report
Batch Summiary Report
Batch Folder: CABate 2021486 He.by
Analysis File: BG Hebatchbin
Tune Step: #1He
Rlet | Aco Date-Time Data Eile Sample Name Type Lovel Dilwlion
1 £0271-09-30 142147 BG Hed BGHe Sample. 1,000
C Page1/2 2021-08-30 14:23:39
Date: Seplember 30, 2021 4,07:18 PM
System ID: JP15471169
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Document Name: i Test Report
Batch Summary Report
Analyte Table
78 [Het
SampleName 1 CPS | |
1 BGHe 42.8500 |
(_ o
Page2/2 2021-09-30 14:23:40
C
Date: Septembar 30, 2021 4:07:18 PM
System ID: JP15471169
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General
Docurnent Name: | Test Report
Batch Summary Report
Batch Falder: CAAgitent Serviceyo 30 Sep 2021W86 H2 new,by
Analysis File: BG H2 new batch.bin
Tune Step: #1H2
Rict Acq, Date-Time Data File Sample Name Tyge Level | Difution |
1 2021:00-30 15:08:58 BGH2d BGH2 Sample 1.0000
C Page 1/2 2021-09-30:15:10:31
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Document Name:

Agllent CrossLab Compliance Services

iTest Report j
S e i
Batch Summary Report
Analyte Table
78 [HZ]
—.Sample Nams £P§
1| Be 12 21500 |
Page2 /2 2021-08-301570:31
Date:

System ID: JP15471169

Seplember 30, 2021 40718 FM
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General
Documant Name: 'Test Report o ' ' )
Batch Summary Report
Bateh Folder: DiAgilent Service\OQ 30 Sep 2021520 Min.by,
Anialysts File: 20 Min batchbin
Tune Step: #1 Mo Gas
Rict Acg. Date-Tima Data File Sample MName Type | Level | jlutlon
] 202109-30 15:17:44 20Mind 20 hin Sample 1.0000
C“:. Page1/2 2021-09-30 15146:42
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Document Name: | Test Report
|
|
| e e L e -
Batch Summary Report
Analyte Table
7 [MNoGas]) [ 9 [MNsGas) |59 [NoGas) |69 [NoGast |140 [Modast|205 [Mocast
-Sample Name _ CPSRSD CPS A5D CPERSy | CPSASD CPS RSD CPS
1] 20 Min 0.96400 202464 046857 051495 061014 0 ?;EE]
Page2/2 2021-09-30 15:46:43
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valld for ihe entire document,
including attachments. The ACE sign-off Is an efectronic signature that reguires 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 represantative has a unique password and legon to access ACE and
efactronfcally sign this document. (Cther e-signatures can be applied to this document using a Docurnant Content Management or other
suitable method defined in your data access and control procedures. )

Detzils

Full Name of Signer: Panthap Kurasathain

Logged On User Mame: panthep_kurasathain@agilent.com

Signature Creation Data: September 30, 2021

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

Regulatory Disclaimer

This document pravides a prolocol to verify and record Instrumant eonfiguration and evidence of proper operalion. It has been prepared from our
interpretation of appllcable regulations as well as industry bast practices. The document is designed 1o provide an important component of a completa
compliance package. Validation dapends upon many factors and use of this protocol alone does nol assure compliance. Agilent Technelogies makes no
promises ot representations as to its sufficiency for any specific regulatory program,

Warranty
Agitent Technologies makes no warranty of any kind to this material, including but not limited fo, the implied warranties or marchaniability and fitness for
a particular purpase. Agilent Technologies shall not be liable for errors contained herein or for incidantal or consequential damages in connectian with the

furnishing, parformance, or use of this malerial,

Date: Seplember 30, 2021 4:07:18 PM
System 1D: JP15471169
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Agilent CrossLah Compliance Services

User Name: panihep Kurasathain
Hostnamo: ASBKKWX315

ALS OOHW 7800 30Sep21 Transaction oy @

Sysiam ld: JP15471169

Print Date: September 30, 2021 4:07:22 PM

Tima Transaction Activity Type of Transaction Qptional Infermation
State Performed
Saptember 30, 2021 Audit SessionCreated  Session Mone
3:50:07 PM
September 30, 2021 Sterd Configuration Session Mane
3:80:07 PM
Septembar 30, 2021 Audit Entillament Licensing User |5 FiskiEnginser and
3.50:07 PM dows not require an unlock
code
Septemier 30, 2021 it Eqploaded Sassion EQP delails for primary
3:52:52 PFM technique [lcpMs] -
Flls path;
[Frolocol Packs/lepMs/Corfig
uralions/D2 501coMs .02 50.e
qp), EQP File Name:
[lcpMs.02.50.6qp], EGP
Mame:
[AgilentRecommended)
Seplember 30, 2021 End Configuration Session None
HT2:54 PM
Seplember 30, 2021 Starl Qualification Session 0Q
5257 PM
September 30, 2021 Start Exgculion Autosampler Check : 3PS4: None
3:52:57 FK Autosampler Check
September 30, 2021 End Exacutigh Ajtosampler Check : SP54: Run Count : 1
35303 PM Autosampler Check
September 30, 2021 Stant Execution Infegrated Sample Intraduclion  None
15304 PM System {ISI8) Check : ISISA:
|ntegrated Sample Intreduclion
System (IS15) Check
Beptember 30, 2021 End Execullon Integrated Sample latroduction  Run Count: 1
3:53:08 PM System (I5E5) Check : 1SIS3:
Integraied Sampla Introduction
Bystem {ISI15) Check
Page 143

Date:
System ID:

Septarber 30, 2021 4:07:18 PM
JP15471169
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Usar Name: panihep_kurasathain System [d: JP15471169
Hostname: ASBKKWX115 Print Data: September 30, 2021 4:07:22 PM

ALS QQHW 7900 305ep21 Transaction log :

Time Transaction Activity Type of Transactien Optianal Information
State Performed
September 30, 2021 Btart Esxecufion Autolune : G84D3A: Aulotune 1 Mone
36310 PM
September 30, 2021 End Execulion Autolung : G8403A: Aulotune 1 Run Count ; 1
3:55:08 PM
September 30, 202§ Stast Exaculion Background {No Gas Mode):  None
35512 FM GBADIA: No Gas Mode
Background 1
September 30, 2021 End Execution Background {Mo Gas Mode):  Run Counl: 1
C 3:55:40 PM GA403A; No Gas Mode
Background 1
Seplember 30, 2021 Stan Execulion Background (Gas Maodes) : None
3:55:43 PM G8402A: Gas Mode

Background :Hefium

Seplember 30, 2021 End Execull Background {Gas Modes) : Run Gaunt : 1
356817 PM GR403A: Gas Mode
Background :Halium

Septembar 30, 2021 Start Execution Background (Gas Modes) : None
3:56:19 PM BE4DIA: Gas Moide
Background :Hydrogen

September 30, 2021 End Executlon Background { Gas Modes) Run Count ; 1
2:56:38 PM BE403A; Gas Mode
Baskground :Hydrogen
September 30, 2021 Start Execution 20-Minute Stabilily (No Gas MNaone
3:56:41 FM Mode) : GB403A; 20-Minute
Siabifly (Mo Gas Mode] 1
- September 30, 2021 End Exezulion 20-Minude Stability (No Gas Run Count ;1
C 3:57:22 PM Mods) : GBAD3A: 20-Minute
Stability (Mo Gas Moda) 1
Seplamber 30, 2021 End Quelification Sassion o0
3:57:24 PM
Seplember 30, 2021 Starl Reporting Session Nong
25724 PM
Page2/3
Date: September 30, 2021 4:07:18 PM
System ID: JPi5471169
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Agilent CrossLab Compllance Servicas

-

User Name: panthep_kurasathaln

Hostname: ASBKKWX315

ALS OGHW 7500 308=p21 Transaction log :

System Id: JP15471169
Prind Date: September 30, 2021 4:07:22 PM

Time Transacllon Activity Typo of Tr thon Optional Information
State Performad
September 30, 2021 Audit Reporting Sasslon Raport Genpraled :
4:03:07 PM Certlficata
September 30, 2021 Audit Reporting Session Reporl Generated : Report
4:03:17 PM
Septamber 30, 2021 Start Qualification Seasion [wla]
4:03:59 PM
Septermber 30, 2021 End Qualification Session QQ
4:04:08 PM
Seplember 30, 2021 Start Reporting Sesskin MNone
4:04:08 PM
Soptember 30, 2021 Audit Reporling Session Report Ganerated :
4:04:26 PM Cerlificate
Seplamoer 30, 2021 Audil Reporting Session Report Generated : Rapord
4:04:36 PM
Paga3/2

Date:
System ID:
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Certificate of System Qualifit

GC-0Q + GCMS-0Q

APPROVED BY LL—/A\{,

NEXT CAL. DATE M/e83...

Agilent CrassLab Compliance Services

System ID: GM-7
Organization Name:

Organization Location;

Date:
EQP Name:
EQP Revision:

Overall Qualification Status: Pass

ALS Laboratory Group (Thailand) Co., Ltd.
104 Patthanakarn 40, Patthanakarn rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250

June 21, 2022 2:04:12 PM
AgilentRecommended , AgilentRecommended

GC.02.50, GCMS.02.50

System Inspection and Basic Safety and Operation

Name: ;?890

Setpoint Status: |Pass

Overall System Inspection and Basic Safety and Operation Test Status

Pass

Inlet Pressure Accuracy

Name:; 17890
Front
Setpoint Status: Pass
Setpoint
Inlet Pressure: 25.0 psi
Accuracy:

Agilent Recommended:

Actual
250

0.0
l1.2

<=

Overall Inlet Pressure Accuracy Test Status

Pass

SsL

psi

| psi

GC Oven Temperature Accuracy

Name: !7890
Date: June 21, 2022 2:04:12 PM
System ID: GM-7
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Setpoint Status:

Zone:

Temperature:

Accuracy:

Agilent Recommended:

Setpoint Status:

Zone:

Temperature:

Accuracy:

Agilent Recommended:

Agilent CrossLab Compliance Services

Pass
Oven
Setpoint/Actual
230.0 230.0 °C
0.0 o]
(»= |-1.0 % setpointin K { |-6.0 ‘C )
fe= 11.0 % setpoint in K (5.0 °C )
Pass
Oven
Setpoint/Actual
100.0 100.4 Sl
0.4 °c
|>= 1-1.0 % setpoint in K (|-8.7 c )
<= 1.0 % setpoint in K { 137 °C )

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name:

Setpoint Status:

Temperature:

Stability:

Agilent Recommended:

7890

Pass
Setpoint/Average

1100.0 100.0333 °C

0.1 °C
<= 0.5

Overall GC Oven Temperature Stability Test Status

|Pass

Log Amp

Tested Combination?

Name:

Setpoint Status:

Front SSL { External sSQ
5977A

Pass

Date: June 21, 2022 2:04:12 PM

System ID: GM-7
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Ovarall Log Amp Test Status

Pass

Agilent CrossLab Compliance Services

RFPA

! External

Tested Combination1 sQ

Name: I5977A l
Setpoint Status: IPass —I
Amu: 1050 miz Drift After Five Minutes: RFPA Voltage:

22 my 568 my

Agilent Recommended: |>= -100 and |<= |1oo | |<= 1100

Overall RFPA Test Status

|Pass l

Tune El

Tested Combination1 Front 551 ! External sSQ

Name: |5977A I
Setpoint Status: ‘Pass l
Filament: D

Setpoint Status: |Pass ]
Filament: D

Overall Tune El Test Status
IPass

Signal to Noise El

Tested Combination Front 3s8L { External SQ

Name: 5977A

Date: June 21, 2022 2:04:12 PM

System ID: GM-7
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Agilent CrosslLab Compliance Services

Source; |EI - Extractor l Filament: EI
Setpoint Status: lPass |
Signal to Noise: 51283

Agilent Recommended: |>= 1200

Source: |EI - Extractor ! Filament:
Setpoint Status: fPass ]
Signal to Noise: 7088

Agilent Recommended: I>= 1200

This test’s 0 comment(s} and 1 deviation(s) are available in the Attachments section.

Overall Signal to Noise El Test Status

ESSS

Date: June 21, 2022 2:04:12 PM
System ID: GM-7
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Instrument Details

Purpose

This section describes the as found system configuration.

Agilent CrossLab Compliance Services

Details

System
System D GM-7
Manufacturer Agilent Technologies
Name 7890

Tested Combination1
Injection Technique Manual Injection
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agllent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (L) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3442B
Serial Number CN14133181
Firmware Revision B.02.03
Oven Type Standard

Date: June 21, 2022 2:04:12 PM

System ID: GM-7
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Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name
Type

Location

Mass Specirometer 1

Agilent Technologies
7890

55L

Front

Helium

Electranic Pressure Control (EPC)

Yes

Agllent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Crossl.ab Compliance Services

Manufacturer Agilent Technologies
Type sQ
Name 5977A
Serial Number US1415M209
Firmware Revision 5977 6.00.21
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS El Source 1
Manufacturer Agilent Technologies
Source Type . El - Extractor
Number of filaments 2

Date: June 21, 2022 2:04:12 PM

System ID: GM-7
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Electronic Sighature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature, As a trained official operater, 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 Decument Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Signature Creation Date: June 21, 2022

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

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an 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
pramises or representations as to its sufficiency for any specific regulatery program.

Warranty

Agilent Technelogies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and filness 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 malerial.

Date: June 21, 2022 2:04:12 PM
System ID: GM-7
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham
Hostname: 5CG1115HKC

ALS.GM7.2022 Transactlon log :

System Id: GM-7

Print Date: June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transaction Optional Information
State Periormed
June 21, 2022 10:25:05 AM Audit SessionCreated  Session None
June 21, 2022 10:25:05 AM Start Configuration Session None
June 21, 2022 10:25:05 AM Audit Entitiement Licensing User Is FleldEnginesr and
does not require an unlock
code
June 21, 2022 10:25:26 AM Audit EqpLoaded Session EQP details for primary
technique [Ge] -
File path:
[ProtocolPacks/Ge/Configurat
lons02.50/G6.02.50.eqp),
EQF Filte Name:
[Ge.02.50.eqp], EQP Name:
[AgileniRecommended]
EQFP details for hyphenated
technique [GoMs] -
Filz path:
[ProtocolPacksiGetds/Config
urations/02 50/GcMs.02.50.e
qp), EQP File Mame:
[GeMs.02 50.eqp], EQP
Mame:
[AgilentRecommended]
June 21, 2022 10:25:39 AM End Configuration Sesslon Mone
June 21, 2022 10:25:43 AM Start Qualification Session [a]a]
June 21, 2022 10:26:43 AN Start Execution System Inspection and Basic Nong
Safety and Operation - 7890 -
Qualitative Test - No setpoints
assoclated
June 21, 2022 10:25:54 AM End Execution System Inspection and Basic  Run Count: 1
Safety and Operation - 7890: -
Qugalilative Tast - Mo setpoinis
assogialed
Page 1/8

Date:
System ID:

June 21, 2022 2:04:12 PM
GM-7
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Agilent CrossLab Compliance Services

User Name: supasak,nimsongtham
Hostname: 5SCGTH15HKG

ALS-GM7-2022 Transaction log +

System ld: GM-7

Print Date: June 21, 2022 2:04:17 PM

Time Transaction
State

Activity
Performed

Type of Transaction

Optional Informaltion

June 21, 2022 10:26:00 AM Start

June 21, 2022 10:26:10 AM End

June 21, 2022 10:26:12 AM Start

June 21, 2022 10:34:09 AM Augil

June 21, 2022 10:34:10 AM End

June 21, 2022 10:34:11 AM Start

June 21, 2022 10:38:42 AM Audit

June 21, 2022 10:38:44 AM End

June 21, 2022 10:38:46 AM Starl

Execulion

Execulion

Execution

Execulion

Execution

Data

Execution

Execulion

Inlet Pressure Accuracy - Front
8SL: - Pressure Contrelled Intel
-8:25.0 psi - L: <= 1.2 psi

Inlet Pressure Accuracy - Fromt
S5L: - Pressure Controlled Inlet
-5:25.0psi-Li<=1.2psi

GG Qven Temperalure
Accuracy - 7T890: - Temperatura
: Qven - S: 230,0°C - L1 >=-1.0
AND <= 1,0 % setpointin K

GC Oven Temperature
Accuracy - 7T890; - Temperature
Qven - 5: 230.0°C - L: == -10
AND <= 1.0 % setpointin K

GC Oven Temperature
Accuracy - 7890; - Temperature
1 Owven - 5: 230.0°C - Lo == -1.0
AND <= 1.0 % setpointin K

GC Oven Temperature
Accuracy - TBI0: - Temperature
:Oven-5:1000°C-L: >=-10
AND <= 1.0 % setpoint in K

GC Oven Temperature
Accuracy - 7880; - Temperature
: Oven - 8; 100.0°C-L: »=-1.0
AND <= 1.0 % selpoint in K

GC Oven Temparalure
Accuracy - 7890: - Temperalura
:Oven-S: 100.0°C - L: >=-1.0
AND <= 1.0 % setpgint in K

GC Oven Temperature Stabflity
- ¥890: - Temperature ; Oven -
§:1000°C- L1 <= 05°C

Page 2/8

None

Run Count : 1

Manual Data Entry

Run Count : 1

Mona

Manual Data Entry

Run Count: 1

Mone

June 21, 2022 2:04:12 PM
GM-7
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham

Hostname: 5CG1115HKC

ALS-GM7-2022 Transaction log :

Print Date: June 21, 2022 2:04:17 PM

Systemn Id: GM-7

Time Transaction Activity Type of Transaction Optional Information
Stata Porformed
June 21, 2022 11:01:00 AM Audit AceClosed Session Mong
June 21, 2022 11:01:47 AM Audit AceRestarted Sassion None
June 21, 2022 11:01:48 AM Audit BessionReloaded Session Naone
June 21, 2022 11:01:51 AM Stant Qualification Session oa
June 21, 2022 11:01:51 AM Starl Execulion GC Oven Temperature Stability None
- 7880; - Temperature : Oven -
8:1000°C-L:==0.5°C
June 21, 2022 11:03:14 AM Audit Data DataManager DataManager was in a data
verification state but the user
chose to starl over,
June 21, 2022 11:04:19 AM Audit Data GG Oven Temperalure Stabilily Manual Data Entry
= 7850: - Temperature : Oven -
§:100.0°C - L: <= 0.6°C
June 21, 2022 11:04:22 AM End Execution GG Qven Temperatura Stabllity Run Count ; 1
= 7890: - Temperature : Oven -
5:100.0°C - L: == 0.5°C
Juns 21, 2022 11:04:24 AM Start Execution Log Amp - 5977A SQ: - Source. None
El - Extractor
June 21, 2022 11:04:34 AM End Execution Leg Amp - 5977A 50 - Source: Run Count : 1
El - Extractor
June 21, 2022 11:04:37 AM Start Execution RFPA - 59774 50 - Source: El None
= Extractor
June 21, 2022 11:07:49 AM End Exacution RFPA - 59774 SC: - Source: El Run Count ; 1
- Extractor
June 21, 2022 11:07:52 AM Start Execution Tune El - 59774 SQ: - Source: - Nona

El - Extractor Filament 1
{Qualitative - Mo selpoints
associated)

Page3/8

Date:
System ID:

June 21, 2022 2:04:12 PM
GM-7
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User Name: supasak.nimsongtham System ld: GM-7
Hostname: 5CG1115HKC Print Date: June 21, 2022 2:04:17 PM

ALS-GMT-2022 Transaction log :

Time Transaction Activity Typa of Transaction Qptlonal Information
State Performad
June 21, 2022 11:08:35 AM End Execution Tune El - 58774 5Q: - Source: - Run Count 1 1

El - Extracior Filament 1
{Qualitative - No selpoints
assoclated)

June 21, 2022 11:14:59 AM Start Exgcution Tune El - 5977A S0 - Source: - Nona
El - Extractor Filament 2
{Qualitativa - No setpoinis
assoclated)

C ' June 21, 2022 11:16:48 AM End Execution Tune El - 5977A 8Q: - Sowrse; - Run Count: 1
El - Extractor Filament 2

{Qualilative - No setpoints

associaled}

June 21, 2022 11:16:49 AM Start Execulion Signal to Nolse El - Liquid None
Injection, Front 85L, 8Q: -
Source: El - Extractor using
Flament 1 - L: >= 1200

Jume 21, 2022 11:17:05 AM Slart Execution Signal lo Noise El - Liquid Nona
Injection, Front SSL, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

June 21, 2022 11:17:10 AM Slart Exacution Signal 1o Noise E| - Liguid Nona
Injection, Front S8L, SQ; -
Source: El - Extraslor using
Filarant 1 - L1 >= 1200

June 21, 2022 11:26:09 AM Audit AceClosed Session None
June 21, 2022 12:36:20 PM Audit AceRestarled Session Mane
C June 21, 2022 12:36:22 PM Audit SessionReloaded  Session None
June 21, 2022 12:36:26 PM Start Qualilication Session oG
June 21, 2022 12:36:26 PM Slart Executicn Signal lo Neise El - Liguid Nona
Injection, Front SSL, §Q: -

Source: El-Extractor using
Filament 1 - L: >= 1200

Page 4 /8

Date: June 21, 2022 2:04:12 PM
System ID: GM-7
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Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham
Hostname: SCG1115HKC

ALS-GM7-2022 Transaction log :

System Id: GM-7

Print Date: June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transactlon Optional Information
State Performed

June 21, 2022 12:37:.07 PM Start Execution Signal to Neise El - Liquid Neone
Injectian, Front $SL, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

Juna 21, 2022 12:37.08 PM Start Execution Slgnal to Noise El - Liquid None

' Infestion, Front SSL, SQ: -

Source; El - Exiractor using
Filament 1 - L: >= 1200

June 21, 2022 12:38:54 PM Audit Data Signal lo Meise E! - Liguid Dala files Path :
Injection, Front 881, 5Q: - HAALSGM?7_2022\SNF1_001
Sowrce: El- Extractor using .o
Filament 1 - L: »>= 1200

June 21, 2022 12:38:24 PM Audit Data Signal to Noise El - Liquid Data files Path :
Injection, Front S5L, 5Q: - HMLSGMY_202\SNF1_D01
Source; El - Extractor using .D
Filament 1 - L: >= 1200

June 241, 2022 12:40:09 PM  Audit Data Signal to Noisa EI - Liquid Data filas Path
Injection, Fronl SSL, S0 - HIALSGMT_2022\SNF1_001
Source: El - Extractor using .D
Filament 1 - L: >= 1200

June 21, 2022 12:42:04 PM Audit Data Signal to Notse El - Liquid Data files Path :
Injaction, Frent S5L, SQ: - HAALEGM7_20225NF1_001
Source: El - Extraclor using .D
Filament 1« L:>= 1200

June 21, 2022 12:42:17 PM Audit AceClosed Session Mone

June 21, 2022 12:33:31 PM Audit AceRestarted Session None

June 21, 2022 12:33:33 PM Audit SessionReloaded Session Mone

June 21, 2022 12:33:37 PM Stant Qualification Session on

June 21, 2022 12:33:37 PM Start Execulion Signal to Meise EI - Liquid None

Injection, Front SSL, SQ: -
Source: El - Extractor using
Fllament 1 - L: >= 1200

Fage 5/8

Date:
Systemn |D:

June 21, 2022 2:04:12 PM
GM-7
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Agilent CrossbLab Compliance Services

User Name: supasak.nimsongtham
Hostname: SCG1115HKC

ALS-GM7-2022 Transaction log :

System Id: GM-7

Print Date; June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transaction Optlonal Information
State Performed

June 21, 2022 12:34:44 FM Audit Data Signal 1o Noisa El - Liquid Dala files Path :
Injection, Front S8L, SQ: - EMALSGMT_2022\8NF1_001
Source: El - Extractor using D
Filament 1 - L: >= 1200

June 21, 2022 12:36:26 PM End Execution Signal to Moise E1 - Liquid Run Gount ; 1
Injection, Front SEL, SQ: -
Source: El - Extractor using
Filament 1 -L: >= 1200

June 21, 2022 12:37:11 FM Start Exectlion Signai to Moise El - Liquid Nane
tnjection, Front SSL, SQ: -
Source: El - Extractor using
Fitament 2 - L; >= 1200

June 24, 2022 12:38:15 PM  Audit Data Signal lo MNoise El - Liquid Drata files Path @
Injection, Front S5L, 5Q: - EMALSGMY_20225MF2_001
Source: El - Extraclor using .D
Filamant 2 - L: >= 1200

June 21, 2022 12:38:30 PM  Audit DCala Signal to MNoise El - Liquid Data files Path @
Injection, Front S5L, SQ: - EVALSGMT_20220ENF2_001
Source: El - Extractor using .D
Filament 2 - L: »>= 1200

June 21, 2022 12:38:45 PM Audit Dala Signal to Nolse EI - Liquid Data files Path :
Injection, Front S5L, SQ; - ENMALSGMT_2022VSNF2_001
Sourca: E! - Exlractor using D
Filament 2 - L: »= 1200

June 21, 2032 12:39:00 PM Audit Data Signal to Noiss El - Lguid Dalafiles Path ;
Injection, Front SSL, SQ: - EMALSGMT_2022\8NF2_001
Saurce: El - Extractor using D
Filament 2 - L; »= 1200

June 21, 2022 12,3814 PM Audit Data Signal to Moise E| - Liquid Dala files Path :
Injection, Front S8L, SQ: - EMALSGM7_20228NF2_001
Source: El - Extractor using D
Filament 2 - L: >= 1200

Page6 /&

Date:
System ID:

June 21, 2022 2:04:12 FM
GM-7

Page 13/15




@ 2022 by Agilent Technologies

Agilent CrossLab Compllance Services

User Name: supasak.nimsongtham
Hostname: 5CG1115HKC

ALS-GMT-2022 Transaction log :

System ld: GM-7

Print Date: June 21, 2022 2:04:17 PM

Type of Transaction

Optional Information

Time Transaction Activity
State Performod

June 21, 2022 12:39:45 PM Audit Data

June 21, 2022 12:40:16 PM Audit Data

June 21, 2022 12:40:40 PM Audit Data

June 21, 2022 12:41:09 PM Audit Data

June 21, 2022 12:41:29 PM End Execution

June 21, 2022 12:43:30 PM  Audit

TestUnlocked

June 21, 2022 12:42:30 PM Start Execulion

June 21, 2022 12:42:35 PM Audit Data

Signal to Nolse El - Liquid
injection, Front S5L, SQ: -
Source: El - Extractor using
Filament 2 - L: >= 1200

Signal to Noise E| - Liquid
Injection, Front SSL, 84: -
Source: El - Extractor using
Filament 2 - L: >= 1200

Signal to Nolse EI - Liguid
Injection, Front SSL, 5Q: -
Source: El - Exiractor using
Fitament 2 - L: >= 1200

Signal to Noisa El - Liquid
Injection, Front SSL, Q. -
Source: El- Exlractor using
Filament 2 - L: >= 1200

Signal to Noise EI - Liguid
Injection, Front 881, 8Q: -
Source: El - Extraclor using
Filament 2 - L: »>= 1200

Signal to Noise E| - Liguid
Injaction, Front 551, 5Q: -
Source: El - Extractor using
Filament 2 - L; >= 1200

Signal to Nolse EI - Liguid
Injection, Front SSL, 8Q: -
Sourge: El - Extractor using
Filament 2 - L: »>= 1200

Signa! to Noise El - Liquid
Injection, Front 5L, 5Q. -

Source: El - Exlractor using

Filament 2 - L: >= 1200

Page7/8

Data files Path ;
EMNALSGM7T_20228NF2_001
D

Data files Path :
ENALSGM7?_2022\SNF2_001
o

Dala files Path ;
EMLSGM7_2022\8NF2_00H
O

Data files Path :
EMNALSGM7_20228NF2_N01
.D

Run Count : §

Devlatfon filed for Run Count
:1

MNone

Data files Path :
EMNALSGM7_2022\SNF2_D01
.D

Date:
System ID:

June 21, 2022 2:04:12 PM
GM-7

Page 14/15



© 2022 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: supasak.nimsongtham
Hostname: 56G1115HKC

ALS-GM7-2022 Transactlon log :

System Id: GM-T

Print Date: June 21, 2022 2:04:17 PM

Time Transaction Activity Type of Transaction Qptional Information
State Performed
June 21, 2022 12:42:45 PM End Execution Signal to Neise El - Liquid Run Count: 2
Injection, Fromt 5L, 8Q: -
Source. El - Extractor using
Filament 2 - L: >= 1200
June 21, 2022 12:42;50 PM End Qualification Session (o]e]
June 21, 2022 12:42:50 PM Star Reporting Session None
June 21, 2022 12:45:17 PM Audil AceClosed Session None
June 21, 2022 1:57:47 PM  Audit AceRestarted Session None
June 21, 2022 1:57:50 PM  Audit SessionReloaded Sesslon Mone
June 21, 2022 1:57:56 PM  Starl Qualification Sesslon on
June 21, 2022 2:02:42 PM  Audit Reporting Session Report Generated ©
Cerlificale
Paga 8/8

Date:
System [D:

Juna 21, 2022 2:04:12 PM
GM-7

Page 15/ 15
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(-/)Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter
Mettler Toledo
SevenCompact
B420832167
BKK_ENO0O065
Used Item

17 November 2021
19 November 2021
2111-0586DSC-6

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

(25 +25) °C
(50 + 15) %

In -house method :

- CP-CH6 : based on direct measurement by
using reference material (RM)

Walalak Sirithean

ol

o A

Cert.No.: 21CH1589
Page.: 1 of 2

REVIEW BY %”(Uh’f)
APPROVED BY kf—’&“’

NEXT CAL. DATE 90'05{@7

“'ﬂ"’%ﬁﬁ

rr—

‘-‘ﬁr

Approved Signatory

23 November 2021
The Uncertainties are for a confidence probability of approximately 95%.

— 4

—— A
— [
— 4 m._———
#m_____tﬁ“\\___—
A —————

o 4 p

This certificate may not be reproduced other than in full, except with the prior written

approval of the head of Calibration and Testing Equipment Services.
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Cert.No.: 21CH1589

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 9549224  130RC003 211451 15 Apr 2022
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
“4 2. Certified Reference Materials :-
- Conductivity calibration solution, Thermo Scientific (traceable to NIST)
Conductivity Solution Manufacturer Lot No. Exp. date
84 US/cm Thermo Scientific 081/02 23 Feb 2022
1413.0 uS/cm Thermo Scientific 171/02 30 Apr 2024
12,880 mS/cm Thermo Scientific 230/01 07 June 2023

- Control Conductivity calibration solution temperature by Water bath (25+0.1) L
3. This certificate is valid only to the item calibrated on date and place of calibration.

1 calibration results

| Function : Conductivity Measurement

< (*) After Adjustment at 1

Conductivity Electrode Serial No.: 5821270404

413 pSicm

Standard

Before Adjustment

After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
84 uS/em 85.92 uS/cm 85.52 uS/cm 4.3 uS/ecm 2.00
1413 pS/em 1419 pS/cm 1413 uS/em 15 pS/em 2.00
12.88 mS/cm 12.92 mS/cm 12.79 mS/cm 0.14 mS/cm 2.00

! Remark

= UUC* = Unit Under Calibration

If, - - Adjustment Cell constant = 0.559929 em’”

~00o-

. 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 %.
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\\\“.‘::i:'“?
Bara Scientific Co., Ltd. SN
968 U Chu Liang Building Floor7 Rama4d Road M
Silom Bangrak Bangkok Thailand 10500 5'4"'//’:"\\-_“'\5
Tel : 02-6324300 Fax : 02-6375496-7 K74 I/T\,m\o\‘
Bara Sclentlﬁc www.barascientific.com o MSC-TISI-TIS 17625
Splutinn of Succass CALIRRATION 0209
Certificate of Calibrati
Number of Page(s) 10f3
Certificate No. BSCC-UV-307/22
Equipment UVVis Spectrophotometer
Model Uv-1800 Sl v*'( l( l)
Manufacturer Shimadzu REVIEWBY ...« el T
Serial No. A11454908533CD Av
ID No. BKK_EN0018 APPROVED BY L. ..
Date of receipt 16 September 2022 (6/7 423
Date of f:alibration 16 September 2022 NEXT CAL. DATE .22
Date of issue 23 September 2022
Customer name ALS Laboratory Group (Thailand) Co., Ltd.
Address 104 Soi Phatthanakan 40, Phatthanakan Road, Phatthanakan, Suan Luang, Bangkok
10250
Temperature {22.1-23.3) °C (On site)
Humidity (58.8-63.2} %RH {On site)
Equipment condition Good Operaticn
Calibration Location Organic Prep
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelength Accuracy is traceable to certificate No. 95917 and 95918
Photometric Accuracy is traceable to certificate No. 95924 and 95937
Stray Light is traceable to certificate No. 95908
The above certificate are traceble to S| unit through Starna Scientific Ltd.
{UKAS accredited calibration lahoratory NO. 0659)
Calibrated by MrWaruth Janphung
Approved by
Mr.Kanchit Choothep
Technical Manager
The above resuits are valid exclusively for the calibrated item(s} as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shalt not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd,
N
o “

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



.

Bara Scientific www.barascientific.com

Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailang 10500

Tel : 02-6324300 Fax : 02-6375496-7

Solution of Success ng&mﬂ:% 012:225
Certificate of Calibration
Certificate No. BSCC-UV-307/22 Number of Page(s) 20of3
Calibration Results:
1.Wavelength Accuracy
Certified
wuC {nm) Error (nmj) Uncertainty {+nm)
Wavelength (nm}
270 241.65 -0.05 0.18
334.02 333.92 -0.10 L 0.18
B 418.53 41846 -0.07 0.18
57299 572.96 -0.03 . 0.18 N
879.41 879.17 -0.24 0.18
2.Photometric Accuracy (UV)
Wavelength Certified
9 UUC (A} Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 00000 | 00000 | 00000 |  oo0o75 |
0.7467 0.7461 -0.0006 0.0075
257 0.0000 0.0000 0.0000 Qoo7s
0.8662 0.8647 -0.0015 0.0075
213 0.0000 00000 | 0.0000 0.0075
0.2904 0.2911 0.0007 0.0075
350 0.0000 0.0000 0.0000 0.0075
0.6429 0.6426 -0.0003 0.0075

*CNR = Customer not request

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

=

FM-UV-T08-02 Rev.01 (23/01/63)
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Bara Scientific Co., Ltd. x\_\\.____:_/_//;
968 U Chu Liang Building Floor7 Ramad Road lac=RA
Silom Bangrak Bangkok Thailand 10500 ’,/“'/-/:-\’“{\:‘
Tel : 02-6324300 Fax : 02-6375496-7 IS
Bag&umsngg?c!!sts:ﬁc www.barascientific.com NSC-TISLTIS 17025

CALIBRATION diwg

Certificate of Calibration

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

3.Photometric Accuracy (Visible)

Wavelength Certified .
(nm) Absorbance (4) UucC (A) Error (A) Uncertainty (+A}
_____ 0.0000 __0.0000 0.0000 0.0042 o
470.0 05783 - 0.5777 -0.0006 _0.0042
_ 0.7628 _ 0.7635 0.0007 ___ 0.0046
1.0206 1.0230 0.0024 0.0042
| 0.0000 _0.0000 __0.0000 ~ 0.0042 B
440.0 0.5621 |-... 05618 _.-0.0003 e . 00042
07455 | 0.7460 _ 0.0005 00048 |
0.9985 1.0005 0.0020 0.0042
. 0.0000 |...__0.0000 .. 0.0000 . 00042
465.0 | 05227 0.5219 ~-0.0008 o 0.0042
0.6880 | oss84 ~0.0004 __ 0.0051 o
0.9487 0.9503 0.0016 0.0042
00000 | 0.0000 __0.0000 00042 |
546.1 05207 | 05199 | -0.0008 00042
_.__beors | 06971 | 00002 | 00049 |
0.9959 0.9964 0.0005 0.0042
0.0000 0.0000 [ _ 0.0000 e 0.0042
590.0 05544 05534 | _ -0.0010 e..._GO042
07253 07242 -0.0011 o 0.0050
1.0942 1.0943 0.0001 0.0042
0.0000 0.0000 0.0000 | 0.0042 .
635.0 » 0.5616 05606 | -000t0 [ 00042
0.6927 0.6921 00006 | 00053
1.0881 1.0885 0.0004 0.0042
*CNR = Customer not request
4 Stray Light*
Standard Unit Under Calibration{UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission {%T) Absorbance (A)
200.96+0.11nm 200.30 0.9505 2.0229

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

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

**End of Certificate™*

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

.

y

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

Atomic Fluorescence Spectrometer

mercur / mercur plus




analytikjena

An Endress+Hauser Company

Serial-No.: ~ /Poor2é Customer-No.: ~ QoH-cop

Date: b /c% /2022 _ Carried out by: /h. 8;%' %- v

Maintenance with following Operational Qualification (0Q) [
(requires a separate OQ protocol)

| Company m JOHO® 1675 f/ﬂwnﬂo}" raaﬁ)/ C@nMO& ) G“WA
( |
wr | oS i
Department Lﬂ é,
Street /0? w‘%wﬂ?m\f‘ 40 /)mw&vwwﬂ“ /YOS PRO)
Zip Code, City PYTASHVIRAY - AJo ke ke AODETO
Country —lZa (n ‘\DMO _
( Phone
Fax
E-mail
Maintenance Protocol mercur { mercur plus | update 27.06.2016 | Version 2.1 | Koec 215

Analytik Jena AG | Konrad-Zuse-Str 1| 07745 Jenal Germany



analytikjena

An Endress+Hauser Company

Maintenance works basic unit
tightness visual check inside the Mercur
visual check if gold-traps are broken

visual check if spectrometer is contaminated
reactor cleaning

check pump-hose, if necessary change it
check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

measurement with 30 ng/l

Maintenance works Autosampler Serial No.: Yo/ qu

NNNN NN NN

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of oil

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS52S, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

check the dosing hose for buckling, if necessary exchange it

NNNNNNNNNN

Maintenance Protocol mercur f mercur plus | update 27.06. 2016 | Version 2.1 | Koec

Analytik Jena AG | Konrad-Zuse-Str 1 | 07745 Jena/ Germany



analytikjena

An Endress+ Hauser Company

Device parameter ng;nal ‘a’ca:}:::l
visual check general tightness inside the Mercur o.k.: Ef changed: [l
visual check Goldtraps o.k.: ,E/ cinanged: ]
visual check spectrometer
cuvette ok: A changed: [
lens ok: JA |changed: [
check pump hoses 0.k.. E’ changed: ]
check hoses and hose connectors o.k.: 2] changed: ]
check and clean reactor 0.k.: 4| changed: u
check drying hose output Gas-liquid-seperator o.k.: e changed: ]
( check bubble-sensor o.k.: Ef notok: [
Check gasflow
Argon pressure valve 4 1.2~ 1.5 bar 1.5 bay
Vilvert 0.126N£|I1_:r:;jn 016 M%v.;u
Valve 2 D.EQSNgt!:in 0.3 N%.\,
Valye® 0.(?8?I:1L?r;in 0.083 M_/m"u
Valve 4 algstfﬁ:in 0/t NLA-;.,
Check liquid flow
he iml | 48l
Red.-agent i.fr:-::min 4.6 w\1 / miy
. sarpie "I | (o w i,
Adventitious light - values (V) from file
100 9] %
200 (9] 0
300 [8) O
350 O O
400 { J
450 9 9
500 L £
500 13 I
575 (9 20
600 29 9% -

Mairtenarce Protocal mercur / mercur plus | update 27.06.2016 | Version 2.1 | Koec

Analylik Jana AG | Konrad-Zuse-Str 1 | 07745 Jena/ Germany

415



analytikjena

nominal actual

Device parameter
value value

Analytical parameters

Conditions.: max.conc.: 10pg/L  PMT-voltage: 40‘?\!

Blank-solution

Int > 0.0015 | Int,... - 0025

without enrichment / FBR 30 ng/L RSD < 3 % RSD..!.:{Q“%
Conditions.: max.conc.: 1.7ug/L PMT-voltage: WA v

Blank-solution Int_ 00-ONY

, . Int>0.008 |Int,..@:010%
with enrichment / FBR 30 ng/L RSD <3 % |RSD...0:59%

( Fok.- factor ( Int, / Int;) >35 4

Comments

=

M[ gi’bé"" g‘é’o"‘ = Y _‘am{s’\{ qu{\‘ﬁ?-é'\‘f\

~ Signature Technician \  Signature Customer

Brogy bk = ?Aé/)oax_, A Y )

Plac:-:'/, Date (DD/MM/YYYY) Place, Date (DD/M M!YYYY) )

IMaintenance Protocol mercur/ mercur plus | update 27.06 2016 | Version 2.1 | Koec 55

Analytik Jena AG | Konrad-Zuse-Str. 1 | 07746 Jenal Germany
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REVIEWBY ﬂm

Certificate of System Qualification :
GC-0Q + GCMS-0Q { ii "ROVED BY }—L—

pliance Services

“t ~AL. DATE ... 2103123,

System ID: GM-10

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

Organization Location: 104 Patthanakarn 40, Patthanakarn Rd., Kwang Suan Luang, Khet Suan Luang, Bangkok 10250
Date: November 23, 2021 1:12:35 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQP Revision: GC.02.52, GCMS.02.51

Overall Qualification Status: Pass

CDS Logon Verification - GC

Logon: Nanthawadee.Somboon

Overall CDS Logon Verification - GC Test Status

Pass

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 Accuracy

Name: 7890
Front MMI

Setpoint Status: Pass

Setpoint Actual
Inlet Pressure: 25.0 | psi 24.9 psi
Accuracy: 0.1 psi
Agilent Recommended: <= [1.2
Date: November 23, 2021 1:12:35 PM
System ID: GM-10

Page 1/15



1
Overall Inlet Pressure Accuracy Test Status

Pass

Agilent CrossLab Compliance Services

GC Oven Tempe'-rature Accuracy

Name: 7890

Setpoint Status: Pass
Zone: Oven
Setpoint/Actual
Temperature: 230.0 1229.8 b &
Accuracy: -0.2 °C
Agilent Recommended: >= 1.0 % setpoint in K
<= 1.0 % setpoint in K
Setpoint Status: Pass
Zone: Oven
Setpoint/Actual
Temperature:; 100.0 99.8 °C
Accuracy: -0.2 °C
Agilent Recommended: >= 1-1.0 % setpoint in K
<= 10 % setpoint in K

Overall GC Oven Temperature Accuracy Test Status

Pass

( -5.0 °C )
( 50 ‘C )
(-37 ]
( |37 G )

GC Oven Temperature Stability

Name: 7890
Setpoint Status: Pass

Setpoint/Average
Temperature: 100.0 99.78333 |°C
Stability: 0.1 °C
Agilent Recommended: <= 05

Overall GC Oven Temperature Stability Test Status

Pass
Date: November 23, 2021 1:12:35 PM
System ID: GM-10

Page 2/15



® 2021 by Agilent Technolagies Agilent CrossLab Compliance Services
Tune El
Tested Comblnation Front MM / Extarpal TG
Name: {70000 o }
Setpoint Status: | Pass ‘
Filament: [1 ]

} bt e — .
Setpoint Status: IPass |

Filamant: |2 t

Qverall Tune El Test Status

[Pass

Scouting Run

Tested Combinationt Front MMI | External TO
' Injection Tower

Name: T693A

Source: £1 - Extractor |

Satpoint Status: {Complated

Injection Volume on Column: 1.0 ‘ uL

Overall Scouting Run Status

|[ Completad

Instrusment Petection Limig

Tested Combination1 Front MMI ! External TQ

Injection Tower
Name: TE93A l
Source: El - Extractor _ ' ‘
Date: Movember 23, 2029 1:12:35 PM
System (D: GM-10

Fagea 3/15



© 2021 by Agilent Technologies

Agllent CrossLab Compliance Services

Setpolnt Status: I?'ass
Injection Volume on Column: |1.0 uk
Area Retention Time
Minimum RSD: 579 % 0.05 %
Agilent Recommended; <= !12.00 <= 1100
Status; Pass Pass
|
- i
Instrument Detection Limit: 1.94800 g
Agilent Recommended: <= 1403800
Status: Pass
Overall Instrument Detection Limit Test Status
Pass
Mass Ratio Precision
Tested Combination1 Front MM { External TQ
Injection Tower
Name: 7693A ]
Source: El - Extractor !
Satpoint Status: |Pass a
Injection Volume on Column: |1.0 uL
Area Mass 1 Mass Ratio
Abundance*s
RSD; 4.07 % 2.66
Agilent Recommended: <= 15.00 <= {500
Passg Pass

Overall Mass Ratio Preclslon Test Status

Pass
Date: November 23, 2021 1:12:35 PM
System ID: GM-10

Page 4/15 -




© 2021 by Agilent Technologies

Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input
Temperature Data Input

Tested Combinationl

Injection Technique
Inlet

Detector

LTM Included?

Sampler 1

Manufacturer
Type

Name

Model Number
Serial Number

Firmware Revision

GM-10

Agilent Technologies
7890

Manual Data

Manual Data or Other Data Logging

Injection Tower
Front
External

No

Agilent Technologies
Injection Tower
7693A

G4513A
CN18180003

A.11.03

Agilent CrossLab Compliance Services

Usage Sample Injection
Location Front
Syringe Volume (pL) 10

Date: November 23, 2021 1:12:35 PM

System ID: GM-10

Page 5/15



© 2021 by Agilent Technologies

Sampler 2

Manufacturer
Type

Name

Model Number
Serial Number
Firmware Revision

Vial Heater

Mainframe 1

Manufacturer
Name

Model Number
Serial Number
Firmware Revision

Oven Type

Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas

Control Type

Agilent Technologies
Tray

7693A

G4514A
CN18170137
A.11.03

Not installed

Agilent Technologies
7890

G3442B
CN18153080
B.02.05

Standard

Agilent Technologies
7890

MMI

Front

Helium

Electronic Pressure Control (EPC)

Agilent CrossLab Compliance Services

Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologies
Name Mass Spectrometer
Type Mass Spectrometer
Location External

Date: November 23, 2021 1:12:35 PM

System ID: GM-10

Page 6 /15



© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Mass Spectrometer 1

Manufacturer Agilent Technologies
Type TQ

Name 7000D

Serial Number US1826U108
Firmware Revision G.7000.085A

High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

MS El Source 1

Manufacturer Agilent Technologies
Source Type El - Extractor
Number of filaments 2

Date: November 23, 2021 1:12:35 PM

System ID: GM-10

Page 7 /15



© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

Electronic Signature

Purpose

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

Logged On User Name: jaruwat.channarong@agilent.com

Signature Creation Date: November 23, 2021

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

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The 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 fithess 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: November 23, 2021 1:12:35 PM
System ID: GM-10

Page 8/15



© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: jaruwat.channarong System Id: GM-10

Hostname: ASBKKWX265 Print Date: November 23, 2021 1:12:38 PM

ALS_GM10 Transaction log :

Time Transaction Activity Type of Transaction Optional Information

State Performed

November 23, 2021 Audit SessionCreated ~ Session None

10:13:35 AM

November 23, 2021 Start Configuration Session None

10:13:35 AM

November 23, 2021 Audit Entitlement Licensing User is FieldEngineer and

10:13:35 AM does not require an unlock
code

November 23, 2021 Audit EqgpLoaded Session EQP details for primary

10:20:27 AM technique [Gc] -
File path:
[ProtocolPacks/Gc/Configurat
ions/02.52/Gc¢.02.52.eqp],
EQP File Name:
[Gc.02.52.eqp], EQP Name:
[AgilentRecommended]
EQP details for hyphenated
technique [GcMs] -
File path:
[ProtocolPacks/GcMs/Config
urations/02.51/GcMs.02.51.e
gp], EQP File Name:
[GcMs.02.51.eqp], EQP
Name:
[AgilentRecommended]

November 23, 2021 End Configuration Session None

10:20:37 AM

November 23, 2021 End Configuration Session None

10:21:34 AM

November 23, 2021 Start Quialification Session oQ

10:21:52 AM

November 23, 2021 Start Execution CDS Logon Verification - GC : None

10:21:54 AM - Qualitative test

November 23, 2021 End Execution CDS Logon Verification - GC :  Run Count: 1

10:26:40 AM - Qualitative test

Page1/7

Date:
System ID:

November 23, 2021 1:12:35 PM
GM-10
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: jaruwat.channarong
Hostname: ASBKKWX265

ALS_GM10 Transaction log :

System Id: GM-10

Print Date: November 23, 2021 1:12:38 PM

Time Transaction Activity Type of Transaction Optional Information
State Performed

November 23, 2021 Start Execution System Inspection and Basic None
10:26:42 AM Safety and Operation - 7890: -

Qualitative Test - No setpoints

associated
November 23, 2021 End Execution System Inspection and Basic Run Count : 1
10:26:54 AM Safety and Operation - 7890: -

Qualitative Test - No setpoints

associated
November 23, 2021 Start Execution Inlet Pressure Accuracy - Front None
10:26:56 AM MMI: - Pressure Controlled Inlet

-S:25.0 psi- L: <=1.2 psi
November 23, 2021 End Execution Inlet Pressure Accuracy - Front Run Count : 1
10:27:01 AM MMI: - Pressure Controlled Inlet

-S:25.0 psi- L: <= 1.2 psi
November 23, 2021 Start Execution GC Oven Temperature None
10:27:05 AM Accuracy - 7890: - Temperature

:Oven - S: 230.0°C - L: >=-1.0

AND <= 1.0 % setpoint in K
November 23, 2021 Audit Data GC Oven Temperature Manual Data Entry
10:27:28 AM Accuracy - 7890: - Temperature

:Oven - S: 230.0°C - L: >=-1.0

AND <= 1.0 % setpoint in K
November 23, 2021 End Execution GC Oven Temperature Run Count : 1
10:27:31 AM Accuracy - 7890: - Temperature

:Oven - S:230.0°C - L: >=-1.0

AND <= 1.0 % setpoint in K
November 23, 2021 Start Execution GC Oven Temperature None
10:27:33 AM Accuracy - 7890: - Temperature

:Oven - S:100.0°C - L: >=-1.0

AND <= 1.0 % setpoint in K
November 23, 2021 Audit Data GC Oven Temperature Manual Data Entry
10:27:44 AM Accuracy - 7890: - Temperature

:Oven - S:100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

Page 2/7

Date:
System ID:

November 23, 2021 1:12:35 PM
GM-10
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© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: jaruwat.channarong System Id: GM-10
Hostname: ASBKKWX265 Print Date: November 23, 2021 1:12:38 PM

ALS_GM10 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed

November 23, 2021 End Execution GC Oven Temperature Run Count : 1

10:27:45 AM Accuracy - 7890: - Temperature

:Oven - S: 100.0°C - L: >=-1.0
AND <= 1.0 % setpoint in K

November 23, 2021 Start Execution GC Oven Temperature Stability None
10:28:26 AM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

November 23, 2021 Start Execution GC Oven Temperature Stability None
10:35:24 AM - 7890: - Temperature : Oven -
S:100.0°C - L: <=0.5°C

November 23, 2021 Start Execution GC Oven Temperature Stability None
10:35:29 AM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

November 23, 2021 Start Execution GC Oven Temperature Stability None
10:37:44 AM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

November 23, 2021 Audit Data GC Oven Temperature Stability Manual Data Entry
10:39:20 AM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

November 23, 2021 End Execution GC Oven Temperature Stability Run Count: 1
10:39:23 AM - 7890: - Temperature : Oven -
S:100.0°C - L: <= 0.5°C

November 23, 2021 Start Execution Tune EI - 7000D TQ: - Source: - None
10:39:26 AM El - Extractor Filament 1

(Qualitative - No setpoints

associated)

November 23, 2021 End Execution Tune EI - 7000D TQ: - Source: - Run Count : 1
10:41:10 AM El - Extractor Filament 1

(Qualitative - No setpoints

associated)

Page 3/7

Date: November 23, 2021 1:12:35 PM
System ID: GM-10
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: jaruwat.channarong
Hostname: ASBKKWX265

ALS_GM10 Transaction log :

System Id: GM-10

Print Date: November 23, 2021 1:12:38 PM

Time Transaction Activity Type of Transaction Optional Information
State Performed
November 23, 2021 Start Execution Tune EI - 7000D TQ: - Source: - None
10:41:13 AM El - Extractor Filament 2
(Qualitative - No setpoints
associated)
November 23, 2021 End Execution Tune EI - 7000D TQ: - Source: - Run Count : 1
10:41:34 AM El - Extractor Filament 2
(Qualitative - No setpoints
associated)
November 23, 2021 Start Execution Scouting Run - Injection Tower, None
10:43:42 AM Front MMI, TQ: - Source: - EI -
Extractor- Part of GCMS
System Preparation
November 23, 2021 Audit Data Scouting Run - Injection Tower, Data files Path :
10:44:20 AM Front MMI, TQ: - Source: - EI - D:\MassHunte\GCMS\1\data
Extractor- Part of GCMS \Agilent\0Q2021\SQ_001.D
System Preparation
November 23, 2021 End Execution Scouting Run - Injection Tower, Run Count: 1
10:45:10 AM Front MMI, TQ: - Source: - El -
Extractor- Part of GCMS
System Preparation
November 23, 2021 Start Execution Instrument Detection Limit - None
10:45:14 AM Injection Tower, Front MMI, TQ:
- Source: - El - Extractor - RSD
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%
November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :
10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\OQ2021\IDL_003.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%
November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :
10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data

- Source: - El - Extractor - RSD
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

Page 4/7
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: jaruwat.channarong
Hostname: ASBKKWX265

ALS_GM10 Transaction log :

System Id: GM-10

Print Date: November 23, 2021 1:12:38 PM

Time Transaction Activity Type of Transaction Optional Information
State Performed

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\OQ2021\IDL_005.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\OQ2021\IDL_006.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunten\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\OQ2021\IDL_007.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\OQ2021\IDL_008.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\OQ2021\IDL_009.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\0Q2021\IDL_010.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data

- Source: - El - Extractor - RSD
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

Page5/7
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© 2021 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: jaruwat.channarong System Id: GM-10
Hostname: ASBKKWX265 Print Date: November 23, 2021 1:12:38 PM
ALS_GM10 Transaction log :

Time Transaction Activity Type of Transaction Optional Information

State Performed

November 23, 2021 Audit Data Instrument Detection Limit - Data files Path :

10:45:39 AM Injection Tower, Front MMI, TQ: D:\MassHunte\GCMS\1\data
- Source: - El - Extractor - RSD  \Agilent\OQ2021\IDL_012.D
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 End Execution Instrument Detection Limit - Run Count : 1

10:46:50 AM Injection Tower, Front MMI, TQ:

- Source: - El - Extractor - RSD
L (Area): <= 12.00% - RSD L
(Ret. Time): <= 1.00%

November 23, 2021 Start Execution Mass Ratio Precision - Injection None

10:47:03 AM Tower, Front MMI, TQ: -

Source: El - Extractor - L (RSD):
<=5.00%

November 23, 2021 Audit Data Mass Ratio Precision - Injection Data files Path :

10:47:23 AM Tower, Front MMI, TQ: - D:\MassHunter\GCMS\1\data
Source: El - Extractor - L (RSD): \AgilenttOQ2021\MRP_001.D
<=5.00%

November 23, 2021 Audit Data Mass Ratio Precision - Injection Data files Path :

10:47:23 AM Tower, Front MMI, TQ: - D:\MassHunte\GCMS\1\data
Source: El - Extractor - L (RSD): \Agilentt\OQ2021\MRP_002.D
<=5.00%

November 23, 2021 Audit Data Mass Ratio Precision - Injection Data files Path :

10:47:23 AM Tower, Front MMI, TQ: - D:\MassHunte\GCMS\1\data
Source: El - Extractor - L (RSD): \Agilentt\OQ2021\MRP_003.D
<=5.00%

November 23, 2021 Audit Data Mass Ratio Precision - Injection Data files Path :

10:47:23 AM Tower, Front MMI, TQ: - D:\MassHunte\GCMS\1\data
Source: El - Extractor - L (RSD): \Agilent\OQ2021\MRP_004.D
<=5.00%

November 23, 2021 Audit Data Mass Ratio Precision - Injection Data files Path :

10:47:23 AM Tower, Front MMI, TQ: - D:\MassHunte\GCMS\1\data
Source: El - Extractor - L (RSD): \AgilenttOQ2021\MRP_005.D
<=5.00%

Page 6/7
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© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: jaruwat.channarong System Id: GM-10
Hostname: ASBKKWX265 Print Date: November 23, 2021 1:12:38 PM
ALS_GM10 Transaction log :

Time Transaction Activity Type of Transaction Optional Information

State Performed

November 23, 2021 Audit Data Mass Ratio Precision - Injection Data files Path :

10:47:23 AM Tower, Front MMI, TQ: - D:\MassHunte\GCMS\1\data
Source: El - Extractor - L (RSD): \Agilentt\OQ2021\MRP_006.D
<=5.00%

November 23, 2021 End Execution Mass Ratio Precision - Injection Run Count: 1

10:48:02 AM Tower, Front MMI, TQ: -

Source: El - Extractor - L (RSD):
<=5.00%

November 23, 2021 End Qualification Session oQ

10:48:07 AM

November 23, 2021 Start Reporting Session None

10:48:07 AM

November 23, 2021 Audit AceClosed Session None

1:01:43 PM

November 23, 2021 Audit AceRestarted Session None

1:03:30 PM

November 23, 2021 Audit SessionReloaded Session None

1:03:32 PM

November 23, 2021 Start Qualification Session oQ

1:03:37 PM

November 23, 2021 Audit Reporting Session Report Generated :

1:11:56 PM Certificate

Page 7/7
Date: November 23, 2021 1:12:35 PM
System ID: GM-10
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Metrological Center

S CG SCI ECO Services Company Limited
- 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

)

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

Certificate No. 1220630 Page 1 of 5

Certificate of Calibration

Equipment : HOT BLOCK

Manufacturer : Environmental Express

Model : B3000- 240 REVIEWBY .. oavesd 0,
Serial No. : 2017CODW116 APPROVED BY ﬁaLAL-
Customer Code  : BKK_EN0222 Next caL.oare S110[8%.
ID No. : T6769A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Wet Chemistry Lab2

Date of Receipt : 21 March 2022

Calibrated By : Watcharapon Sangtong (Technician )

Approved By : (\Sr’ / Sujjar Naknakred ( Site Calibration Manager )
Date of Issue : 03 APR 2022

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

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

FM-L12 109/30-05-57



Metrological Center

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

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

W

Certificate No. T220630 Page 2 of 5

Calibration Report

Equipment : HOT BLOCK
Date of Calibration : 21 March 2022
Environment : Temperature : 21.8-23.1 °C

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20.

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

Instrument Model Instrument No. Certificate No. Due Date
TE TYPET TN51-TN60 T220275 28 February 2023
TC TYPET TN6I-TN70 T220275 28 February 2023
DATA LOGGER  34970A T47 T220275 28 February 2023

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

Equipment Description :
(o]

Time Constant 1 Hour - Minute At 150 G
Fresh Air Damper |:| Open |:|Min D Medium D Max
Close
Not Available

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

-

Approved By

FM-L13 108/30-05-57



Metrological Center
S C G SCI ECO Services Company Limited
e S 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

)

Certificate No. T220630 Page 3 of 5

Calibration Report

R7

R6

R4

R3

R2

R1

OEEREEE

9008808
©ERBERE
SR29090
QROC80S
(PR
UEBEERE

Q980808

Controller

(O STANDARD THERMOCOUPLE TYPE T

No.l = TN51 | No.l3 = TN63 | No.25 = TN55 | No.37 = TN67 | No.49 = TN59
No.2 = TN52 | No.14 = TN64 | No.26 = TN5S6 | No.38 = TN6§ | No.50 = TN60
No.3 = TN53 | No.l5 = TN65 | No.27 = TN57 | No.39 = TNG69 | No.51 = TNé6l
No.4 = TN54 | No.16 = TN66 | No.28 = TN358 | No.40 = TN70 | No.52 = TNG62
No.5 = TN55 | No.17 = TN67 | No.29 = TNS9 | No4l = TN51 | No.53 = TN63
No.6 = TN56 | No.l8 = TN68 | No.30 = TNG60 | No.42 = TNS52 | No.54 = TNo64
No.7 = TN57 | No.19 = TN69 | No.3l = TN6l | No.43 = TN53 | No.55 = TN65
No.8 = TN58 | No.20 = TN70 | No.32 = TN62 | No.4d4 = TN54 | No.56 = TN66
No.9 = TN59 | No.21 = TN5I | No.33 = TN63 | No4ds = TNS55
No.10 = TN60 | No.22 = TN52 | No.34 = TN64 | Nod6 = TN56
No.11 = TN6l | No.23 = TN53 | No.3> = TN65 | No47 = TN57
No.12 = TN62 | No.24 = TN54 | No.36 = TN66 | No48 = TNS38
Approved By. q\;

FM-L13 108/30-05-57



@ S C G SCI ECO Services Company Limited

\ ) RN T e | 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4
Website :

Metrological Center

Fax : +66 2 586 5109

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

Certificate No. T220630

Measurement Results

Calibration Report

Page 4of 5

Calibration Point Average Standard Reading at each position (OC )
RI1| TN51 | TN52 [ TN5S3 | TN54 | TNS5 | TNS6 | TN57 | TNS8
CAL POINT Max 149.42 | 150.39 | 149.10 | 149.91 | 150.93 | 150.58 | 151.54 | 150.13
150 Min 14927 | 150,15 | 148.51 | 149,65 | 150,72 | 150.39 | 151.43 | 149.97
Average 149.35 | 150.27 | 148.81 | 149.78 | 150.83 | 150.48 | 151.49 | 150.05
R2 | TN59 | TN60 | TN61 | TNG62 | TNG3 | TN64 | TNGS | TNG66
Max 150,66 | 15045 | 151.00 | 151.76 | 150.66 | 150.67 | 150.73 | 149.65
Min 150.46 | 150.16 | 150.74 | 151.51 | 15048 | 150.48 | 150.56 | 149.40
Average 150.56 | 150.31 | 150.87 | 151.63 | 150.57 | 150.58 | 150.65 | 149.52
R3 | TN67 | TN68 | TN69 | TN70 | TN51 | TN52 | TN53 | TN54
Max 150,90 | 15118 [ 151,10 | 151,05 | 150.16 | 150.55 | 149.86 | 150.39
Min 150.68 | 151,00 [ 150.84 | 150.75 | 149.36 | 149.17 | 148.95 | 149.17
Average 150.79 | 151,09 | 15097 | 150.90 | 149.76 | 149.86 | 149.4]1 | 149.78
R4 | TNS5 | TN56 | TN57 | TNS8 | TN59 | TNGO | TN61 | TN62
Max 150.82 | 150.07 | 151.63 | 150.72 | 150.35 | 149.78 | 150.24 | 150.04
Min 149,53 | 149.71 | 14957 | 148.67 | 148.46 | 148.86 | 149.55 | 148.81]
Average 150.17 | 149.89 | 150.60 | 149.70 | 149.41 | 149.32 | 149.90 | 149.42
R5| TN63 | TNG64 | TNG5 | TN66 | TN67 | TN6S | TNGY | TNT0
Max 150.00 | 149.68 | 15031 | 149.66 | 150.34 | 150.48 | 150.09 | 149.5]
Min 14981 | 149.58 | 14949 | 149.42 | 149.20 | 149.60 | 149.69 | 149.38
Average 14990 | 149.63 | 149.90 | 149.54 | 149.77 | 150.04 | 149.89 | 149.44
R6 | TNS1 | TN52 | TN5S3 | TN54 | TN5S5 | TN5S6 | TNS7 | TNS8
Max 149.25 | 15037 | 14853 | 149.06 | 150.91 | 150.04 | 151.13 | 149.83
Min 149.07 | 150.18 | 14828 | 148.78 | 150.69 | 149.83 | 150.95 | 149.65
Avcrage 149.16 | 150.28 | 148.41 | 148.92 | 150.80 | 149.94 | 151.04 | 149.74
R7| TN59 | TN6O | TN61 | TN62 | TN63 | TN64 | TN6S | TN6O
Max 149.38 | 149.24 | 149.88 | 150.17 | 149,72 | 149.45 | 149.63 | 149.51
Min 149.22 | 149.05 | 149.68 | 149.99 | 149.61 | 149.34 | 14948 | 14936
Average 14930 | 149.15 | 14978 | 150.08 | 149.67 | 149.40 | 149.56 | 149.43

Approved By.

FM-L13 108/30-05-57
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No. T220630

Measurement Results:

Calibration Report

Page S5 of 5

HOT BLOCK Temperature Distribution
Reading (°C )}
Setting (C) Stability (+'C) Uncertainty (+ C)
Min , Max Average
150.0 149.9 , 150.1 150.0 1.04 1.44

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

Approved By. & /

FM-L13 108/30-05-57
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iau : Jan | Feb I Mar | Apr | May | Jun Juf | Aug ! Sep | Oct | Nov Dec
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T PR

Periodical maintenace check list for Konelab

i2M Note!

5

1.Diluent-wash tubing change
2.ISE tubing change
3.Syringe check/change
4.Dispensing check/ change

EARE-

5.Waste tubing change when necessary
6.Lamp check/change []
7 .Mixer paddie/paddie change(not Kanelah20}

B.ISE needles check/change

9.Pump tubing check/ chance D
10.Broken/worn out part check /change
11.Peristaltic pump check /cleaning/ lubrication
12.Heating check

13.Codling check

14.Dispenser mechanic check/adjustment

15.Cuvette transfer mechanic check/adjustment
16.Dispenser movement check/adjustment

17 .Sample/reagent register check/adjustment
18.Dispensing tubing tightnass check

19.Photometer and optics cleaning/check/adjustment
20.Woerkstation PC cleaning if necessary

21.Mechanic cleaning/lubrication

22.Instrument cleaning if necessary

23.Complefe analyzer testing with waterblank/QC or sample
24, Test parameters/Adjustment/config. Save to USB key
25.UPS Test '

e e o e o e e e i e o s

0 1 A

L

Place: vvoiiiitens it s censssnssensssnsnnasanessenses INSEFUMENT: 11ans

DAt/ TIME: vvveererscnseessentssiorie ieereeseressesns SEHAL FIOL vorerreenesesiiionerns

Service done by: .....counanseaanas e Install date: ..

Signature of customes: e FAAE e, DAte/TIME: wvverserorssions



ARCHEMICA

Certificate of Calibration

ICS-2100: Anion (ID#659)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

ICS-2100 S/N: 15010977

AS-HV S/N: 5450A36659

For

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

ARCHE

285
SRR
e HIMY ESLANAT LAY 9106
| :._% ARCHEMICA LAS CO.LTD
e . W
ﬁ;’s:w_, Operator Signature: Date: Jan 12, 2022

(Mr.Thitipong Piromkripuk)

Applications Chemist
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th
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Certificate of Calibration

Digestion Unit

Environmental Express

e

Gl 1.

AIM 600 Block | REVIEWBY .

5146000105 APPROVED BY LL—AL

BKK_EN0141 ! NEXT CAL. DATE 3)&/35
. T5666A3

: ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250
Environmental Laboratory
: 30 July 2021

: Sujjar Naknakred ( Site Calibration Manager )

: im %;1‘] / Boonchai Suriyawong ( Site Calibration Manager )

0 9 AUG 2021

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

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

FM-L12 109/30-05-57
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Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
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Calibration Report

Equipment : Digestion Unit
Date of Calibration : 4-5 August 2021
Environment : Temperature : 21.1-21.8 s

Line Voltage : 221.4-225.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

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

to WI-T10.
2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC Type S M20A1-(CH17-CH20) T210011 14 January 2022
DATA LOGGER 34970A T149 T210011 14 January 2022

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

Equipment Description :
0

Time Constant T Hour 51 Minute At 380 C
Fresh Air Damper  [__]| Open |:|Min [ ] Medium D Max
[]Close
Not Available
5. Adjustment :
( X ) without adjustment () after adjustment

Approved By.——- j\:‘ . ’A’

FM-L13 [108/30-05-57
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DIGITAL
CONTROLS
FRONT
Measurement Results
Cal. Point | Setting | Reading STD. Position of Stardards at Block
= v i Holel Hole2 Hole3 Holed HoleS Hole6 Hole? Holes Hole9 Holell
() (C) (0 Reading
M20A1-CHI7| M20AT-CHIB| M20A1-CH19| M20A1-CH20| M20AI-CHIT| M20A1-CHIB| M20A1-CH19| M20A1-CH20| M20A1-CH17| M20A1-CHIB
Max GC 3788 379.5 382.0 3833 3818 3823 3833 3828 3795 381.1
Min UC 378.2 3788 381.4 382.7 3815 382.0 3829 3825 379.2 3B0.6
380 374 374
Average uC 378.5 379.2 3817 383.0 3817 382.1 3831 382.6 379.3 380.8
o
Stability + C 03 0.3 0.3 0.3 0.1 0.2 0.2 0.1 0.1 0.2
Cul. Point Setting | Reading STD, Pasition of Stardards at Block
a 5 5 Holell | Holel2 | Holeld | Holeld4 | Holel5 | Holel6 | Holel7 | Holel8 | Holel9 | Hole20
(0 () (0 Reading
M20A1-CH19| M20AT-CH20| M20A1-CH17| M20A 1-C 18| M20A1-CH 19| M20A1-CH20| M20A1-CHI7| M20A1-CHIS| M20A1-CH19| M20A1-CH20
Max OC 382.9 380.0 382.9 378.7 379.8 380.3 383.0 3834 383.0 3816
Min OC 382.5 379.5 3827 378.4 379.6 380.1 382.8 383.1 382.7 381.3
380 374 374 =
Average C 382.7 379.7 381.8 378.5 379.7 380.2 382.9 3833 3829 i81.4
Stubility iDC 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.1 1N ] 0.1

Approved By.

o LY

FM-L13 108/30-05-57
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Certificate No. T211711 Page 4 of 5
DIGITAL
CONTROLS
FRONT
Measurement Results
Cal. Point Setting | Reading STD. Position of Stardards at Block
& g 5 ) Hole21 Hole22 Hole23 | Hole24 | Hole25 | Hole26 Hole27 Hole28 Hole29 Hole30
(Q (C) (9] Reading
M20AI-CHIT| M20A1-CH18| M20A1-CH19| M20A1-CH20| M20AI-CH1T| M20AI-CH18| M20A1-CH1Y| M20A1-CH20| M20A1-CH17| M20A1-CH18
Max OC 379.0 380.1 3434 3834 3804 380.7 381.9 382.0 380.8 379.7
Min UC 3787 3799 3826 383.1 35001 380.5 381.7 38T 380.5 379.2
380 374 374
Average DC 378.8 379.9 383.0 383.2 380.3 380.6 381.8 3819 380.6 379.5
Stability + C| 0.1 02 0.4 0.2 0.1 0.1 0.1 0.1 02 03
Cal. Point Setting | Reading STD. Position of Stardards at Block
o g s Hole31l | Hole32 | Hole3d | Hole3d4 | Hole35 | Holed6 | Hole37 | Hole38 | Holed9 | Holed0
(O (s} (0 Reading
M20A1-CHI9| M20A1-CH20| M2DA1-CHIT| M20AI-CHIS{ M20A 1-CH19] M20A1-CH20| M20A1-CH17| M20A1-CH18| M20A1-CH 19| M20A1-CH20
Max L,C 379.3 3794 3803 381.7 382.6 383.2 382.6 382.7 383.0 381.6
Min ’C 378.7 3785 380.1 381.5 3823 3829 382.3 3825 382.8 3813
380 374 374 =
Average C| 379.0 379.0 380.2 381.6 3824 383.1 382.5 382.6 382.9 381.4
Stability iaC 0.3 0.5 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1

Koy
Approved By }‘W \m

FM-L13 T08/30-05-57
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Calibration Report
000006000000
(X1 XXX 1) (19X 20)
000000000
(%) (3
DIGITAL
CONTROLS
FRONT
Measurement Results
Cal. Point | Setting Reading STD. Position of Stardards at Block
Hole41l | Holed2 | Holed3 | Holed4 | Holed5 | Holed6 | Holed7 | Holed§ | Holed9 | Hole50

0 4]

0
(o (o) (©) | Rending
MZUAL-CHIT| M20AI-CHIS| M20A1-CH19| M20A1-CH20| MI0OA1-CH1T| M20A1-CH18] M20OAI-CH19| M20A1-CH20|

M20A1-CHI7|

M20A1-CHIR

Max UC 378.9 378.6 3810 382.3 3618 383.2 382.4 382.2 383.0 3824
Min c‘C 378.6 3784 380.7 342.1 3815 383.0 382.2 3820 3827 382.0
380 374 374
Average 0C 378.8 3785 380.8 382.2 3816 383.1 3823 3821 382.8 382.2
Stability =°C| 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 02
o
The expanded uncertainty of temperature measurement was + 1713 C

The calibration result apply only the above calibrated item,
The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2 , providing

a level of confidence of approximately 95 % .

Approved By “ﬁmﬂ’éﬁ

FM-L13 108/30-05-57




SIS
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2/’;;—:{“\“;5
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Dl dN
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH202

Page.: 1 of 2
L] [ ] [ ]
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : Mettler Toledo
Model : Seven2Go S3 fdhisn
; REVIEW BY 57“+
Serial No. : B908260825 ) ?
iE B LRk APPROVED BY Wm’{”"‘”
Condition As-Received: Used Item [ ’
AL DATE J0(343
Received Date : 08 February 2022 | NEXT CAL. DATE ..20000 0 S
Calibration Date : 10 February 2022
Reference : 2202-0244DSC-9
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (25 +25) °C
Relative Humidity : (60 + 15) %
Calibration Procedure: In -house method :

- CP-CH6 : based on direct measurement by
using certified reference material (CRM)

Calibrated by : Uthen Kankawi

Approved by : % i

Approved Signatory

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 14 February 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, exeept with the prior writien

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

A 0037253



Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer

Serial No.

ID No. Certificate No.

Cert.No.: 22CH202

Page.: 2 of 2

Due date

9549224

130RC003
This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials ;-

211451

15 Apr 2022

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
84.000 LS/em CPA Chem 754034 28 June 2022
1413.0 pS/cm CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022
- Control Conductivity calibration solution temperature by Water bath (2540.1) c
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 pS/cm
Conductivity Electrode Serial No.: 5821360533
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
84.000 puS/cm 85.52 nS/em 84.47 nuSlem 0.62 nS/cm 2.00
1413.0 puS/cm 1426 pS/cm 1414 LS/cm 9.2 uS/cm 2.00
12.880 mS/cm 12.92 mS/em 12.77 mS/em 0.086 mS/cm 2.00

Remark

- UUC* = Unit Under Calibration

- Cell constant = 0.549 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 %.

-00o-

Wl

a 1090512




HACH COMPANY
C/O AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floor , No. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
| Phone +66 (02) 026-3529 Ext. 0 | Fax +66(02) 026-3572 | www.sea.hach.com|

LABX 2200107
Test Report
Customers ! ALS Laboratory Group (Thailand) Co., Ltd.
Equipment : Chlorine Meter Manufacturer ; HACH
Controller Model ! DR300 ID Ne. + BKK_LG0042
Controller Serial No. : 20040A001722 Sensor Serial No.
Date of test ; 28/01/2022 Period
Environment temperature :  25.0 °C Humidity : 580 %RH
Results
Instrument Ch
ftem Characterisiic Before After Remark
1 Visual Inspect M Pass D Fail | Pass D Fail
2 Power Supply (4.5 - 6.5 VDC) 6.0 VDC 8.0 vDC
3 Display Check M Pass [ Fai M  pass O Fail
4 Keyboard Check M Pass O  Fail Pass L[] Fail
5 Function System Program Pass L[] Fail M pPass [ Fai
Warning and Error Checked
ftem Event Before After
6 Error list None None
| Appear £l Appear
Check with Standard
ftem Characteristic Before After Remark
DPD GHLORINE LR e ATy e R
7 Blank (0.00 mg/l) 0.00 mg/! 0.00 mg/l
Standard CI2No. 1 ( 0.256 £ 0.09 ma/l) 0.22 mgfl 0.24 mall
Standard CI2No. 2 ( 084 % 0.10 mg/l) 0.89 mg/l 0.90 mg/l
10 Standard CI2No. 3 ( 1.72 = 0.14 mg/l) 1.63 mag/l 1.67 mall
DPD-CHLORINE-HR el S AR ]
11 Blank { 0.0 mg/l) D.D. m.g.fl 0.0 mg/l
12 Standard CI2No. 1 ( 22 02 mgfl) 2.1 mg/l 2.2 mg/l
13 Standard CI2No. 2 ( 41 £ 03 mg/l) 39 mg/l 4.0 mafl
14 Standard CI2No. 3 (7.0 & 06 mgh) 6.9 ma/l 7.0 mg/l

) D
review gy Cheyed e P.

APPROVED BY Zm3t=gs

Be Right™




HACH COMPANY
C/O AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floor , No. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
|Phone +66 (02) 026-3529 Ext. 0 | Fax +66(02) 026-3572 | www.sea.hach.com

LABX 2200107

Summary of checked

E he in ment ca ind efficien LATBINDINATINITOVINGIL ._ Auaziiilsy

y 5 A e [YSTE T a
O The instrument can work but its requiring to maintenance. (sa3asiledngnansavinuldusfasigsinw)
L1 The instrument could not work it's requiring to repair. (\A3asHiadnlignansavhaulduaziasnsdaniigg)
rmark:
Standard Equipment Used
Equipment Equipment 1.D,
Standard Chlorine DPD-CHLORINE-LR Lot No.  AQ197 Exp date @  Jul-22
Standard Chlorine DPD-CHLORINE-HR Lot No.  AO164 Exp date :  Jun-22
Digital multi meter SiN : 21180066 Due date :  19-Mar-22
Thermo hygrometer SiN : 45146247 Due date : 30-Jul-22
Test By : W u_“ll‘_mf\ B Approved by ./7", ,@/
( Miss Wilailak Sawangpun) ( Mr. Suanun Sartyangkool )

Service Engineer Position : Assistant Service Division Manager
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1 Aldicarb High-Performance Liquid Chromatographic Method™
2 | Aldicarb Sulfone High-Performance Liquid Chromatographic Method™
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method!”
4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™
6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
7 OL-BHC Liquid-Licuid Extraction, Gas Chromatographic Method™
8 | B-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
9 d-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 | Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Methogf”
Demand 2) 5-Day BOD Test, Membrane Electrode Method!®
12 | Carbaryl High-Performance Liquid Chromatographic Method™
13 Carbofuran High-Performance Liquid Chromatographic Method™®
14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectromeatric Method™
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method™
Demand 2) Closed Reflux, Tritimetric Method™
16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method!”
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™ ‘
18 Color ADM! Weighted-Ordinate Spectrophotometric Method
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19 Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductwely Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method™
21 |24 00D Licuuid-Liquid Extraction, Gas Chromatographic Method™®
22 |4,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | 24°-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Methodt
25 124°-DDT Liquid-Liguid Extraction, Gas Chromatographic Method™
26 |44 -DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
27 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method!™
28 Endesulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
29 Endosulfan ! Liquid-Liquid Extraction, Gas Chromatographic Method!!
30 | Endosulfan Il Liquid-Licuid Extraction, Gas Chromatographic Method!®
31 Endrin Liquid-Liguid Extraction, Gas Chromatographic Method!®
32 Endrin Aldehyde Liquid-Liguid Extraction, Gas Chrornatographic Method!
33 | Formaldehyde Distillation, Colorimetric Method™
34 Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) ladormetric Method!™
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method!
36 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
37 | Hexavalent Chromium Filtration, Colorimetric Method™
28 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!™
39 Lead 1) Digestion, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
_ Mass Spectrometric Methogd™
40 Manganese 1) Digestion, Inductively Coupled Plasma Method™
| 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™
41 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™®
2) Digestion, Inductively Coupled Plasma/Mass
spectrometric Method™
42 Methiocarb High-Performance Liquid Chromatographic Method™
43 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
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a4 Methomyl ‘ High-Performance Liquid Chromatographic Method™
45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
46 Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
47 | Oxamyl High-Performance Liguid Chromatographic Method!
48 Propoxur High-Performance Liguid Chromatographic Method™
49 | pH Electrometric Method!
50 Phenols 1) Distillation, Chtoroform Extraction Method™
2) Distiltation, Direct Photometric Method!™
51 | Selenium 1) Digestion, Inductively Coupted Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric Method™
53 | Temperature Laboratory and Field Methods™®
54 | Total Dissolved Solids Dried at 180 °C**
55 | Total Kjeldahl Nitrogen | Semi-Micro Kjeldahl Method!™®
56 | Total Suspended Sclids | Dried at 103-105 %C*
57 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™”
58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Methaod;
Colorimetric Method; Calculation'™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation®®
- 59 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method™
aeui a5ueRY FWhaTEi
Acenaphthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
2 Acetone Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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12

13

14

15

16

17

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)lucranthene

Benzo(k)fluoranthene

Benzoic Acid

Benzola)pyrene

Benzolg,h,ilperylene

Beryllium

Bis(2-chloroethyl)ether

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, inductively Coupled Plasma Method¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

S0

18 Bis(2-ethylhexyl)phthalate...
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18 Bis(2-ethylhexylphthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 Cadmium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™

24 Carbazole Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/

‘ Mass Spectrometric Method!™

28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectremetric Method™

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Chromium 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

~
j/\/"}”\} 34 Chromium (IIl)...
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34 Chromium (1) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Catculation®™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Methed;
Calculation™
35 | Chromium {VI) Colorimetric Method!®
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™
38 24D Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
39 DoD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a1 DoT Liquid-Liquid Extraction, Gas Chromatographic/
) Mass Spectrometric Method!™
42 Dibenz{a,hlanthracene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method!™®
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatbgraphid
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrametric Method™
50 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

(m\ﬁn"[tyﬂﬁ 5ﬂ‘5ﬂq5ﬁ’lﬁ)
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51 cis-1,2-Dichloroethylene...
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51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!™®
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Li'quid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method™
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
64 Endosulfan Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

‘Mass Spectrometric Method™”

%%mf'
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

71 Hexachlorobenzene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

74 -HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

77 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indenof1,2,3-cd}pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

80 isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 | Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™

| 2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric

Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

<
j/wjp) 84 Methanol...
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84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
2) Equilibrium Headspace, Gas Chromategraphic/
Mass Spectrometric Method™

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method

87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/

_ Mass Spectrometric Method™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatecgraphic/
Mass Spectrometric Method™ '

90 Methyl tert—BLityl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

91 Naphthalene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 | Nickel 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 N-Nitrosodiphenylarmine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

- PCB 1016
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method™

Syved
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97 Pentachlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 | pH Electrometric Method!
9% Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 | Phenol 1) Distillation, Direct Photometric Method™®
2) Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method®
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
103 | Silver 1) Digestion, Inductively Coupled Plasma Method¥
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!
104 | Styrene Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™”
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap;, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatcgraphic/
Mass Spectrometric Method!
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
109 | TPH (C5-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!321
110 | TPH GogCog) Solvent Extraction, Gas Chromatographic Methogd®#!
111 | TPH Cots-Cas) Solvent Extraction, Gas Chromatographic Method®2!
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

P 114 1,1,2-Trichloroethane...
Sproed
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114 | 1,1,2-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 | Trichlorcethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

116 2,4,5-Trichlorophenaol Liquid-Liquid Extraction, Gas.Chromatographic/
Mass Spectrometric Method®™

117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

120 | Vinyl Acetate Purge and Trap, Gas Chrornatographic/
Mass Spectrometric Method™

121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

122 | m-Xylene Purge and Trap, Gas Chromatosraphic/
Mass Spectrometric Method™

123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

124 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

126 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

2 n1diEe (Waaeszuis) 979U 16 578015

Andudl Arina WhAsH
1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method™
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma
Method!™

Sl

3 Carbon Monoxide...
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1
12

13

14

15
16

Carbon Monoxide

Chlorine

Copper

Dioxins

Hydrogen Chtoride

Hydrogen Sulfide

Lead

Mercury

Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid

Total Suspended Particulate

Xylene

1) Sampling Bag Non-Dispersive Infrared Method™
2) Non-Dispersive Infrared Method™

3) Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographlc
Method®

2) Isokinetic Sampling, lon Chromatographic Method ™
Isokinetic, Digestion, Inductively Coupled Plasma
Method®

Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Werks Registered Laboratory
(Dioxins/Furans Analysis Approved)*”!

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic Method!
Absorption Sampling, lodometric Method™
Isokinetic, Digestion, inductively Coupled Plasma
Method™ -
1) Isckinetic Sampling, Digestion, Cold-Vapor Atcmic
Absorption Spectrometric Method!™

2) Isokinetic, Digestion; Inductively Coupled Plasma
Method®

Ringetmann’s Method®@

1) Absorption Sampling, Phenoldisulfonic Acid
Method™

2) Chemiturninescence Method®

3) Instrumental Analyzer Method™!

1) Absorption Samplmg, Bariumn-Thorin Titrimetric
Method®

2) LUV Fluorescence Method™

3) Instrumental Analyzer Method™

isokinetic Sampling, Barium-Thorin Titrimetric
Method™

Isckinetic Sampling, Gravimetric Method™
Adsorption Sampling, Gas Chromatographic
Method®

(urdinneyuy dmasnaita)
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Aldrin

Antimony

Arsenic

Barium

Beryllium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometrlc -
Method™*2

2) Soxhlet Extraction, Gas Chromatographic Method %24
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 24

1) Waste Extraction, Digestion, Inductlvely Coupled
Plasma Method!t5%!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric-Method*619!

3) Digestion, Inductively Coupled Plasma Method!™?!
4) Digesticn, Inductively Coupled Plasma/

Mass Spectrometric Method!™*®

1) Waste Extraction, Digestion, lnductwely Coupled
Plasma Method 61!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™4¢

3) Digestion, Inductively Coupled Plasma Method!™)
4) Digestion, Inductively Coupled Pltasma/

Mass Spectrometric Method™!9!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 43

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!6¢l

3) Digestion, Inductively Coupled Plasma Method ™!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"4%

3) Digestion, Inductively Coupled Plasma Method!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™'®

?{Y\!\}?\) 6 Cadmium...

andmynt dasagaiia)
gimnunrsngunmsgniBmeiinnsinaeosiety

usenseuia iR




- @ -

Anuin

fN5UANY

St *
AGIUATIEW

10

Cadmium

Chlordane

Chromium

kY

Chromium ()

Chromium (V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methog™ 6

3) Digestion, Inductively Coupled Plasma Method™*!
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!®!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*?%]

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Autornated Soxhlet Extraction, Gas Chromatographic
Method %1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4!

2) Waste Extraction, Digestion, Inductively Couplad
Plasma/Mass Spectrometric Method™14)

3) Digestion, Inductively Coupled Plasma Method!™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!9

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method™845.L7] -

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method616:17

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method!" 81547

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Methog!™: 1647

1) Waste Extraction, Colorimetric Methcd!"41

2) Alkaline Digestion, Colorimetric Method®

S

¢ o 11 Cobalt...
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Cobalt

Copper

2,4-D

bOD

DOE

DDT

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodt613) :

2) Waste Exiraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!616]

3) Digestion, Inductively Coupled Plasma Method!™3
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"*

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodh61%!

2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method! 414

3) Digestion, Inductively Coupled Plasma Method™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®!

1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad!»*#]

2) Soxhlet Extraction, Gas Chromatographic Method 022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method (22311

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*%)

2) Soxhlet Extraction, Gas Chromatosraphic Method!%%?
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #2*!]

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#2

2) Soxhlet Extraction, Gas Chromatographic Method!%#
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2237

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!»¥2)

%ﬂ‘j}j 2) Soxhlet...
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20

21

22

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method' %2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!**

2) Soxhlet Extraction, Gas Chromatographic Method!'%?
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 22!

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method™*2!

2) Soxhlet Extraction, Gas Chrormatographic Method! %
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Methad 925!

2) Soxhlet Extraction, Gas Chromatographic Method!%%
3} Automated Soxhlet Extraction, Gas Chromatographic
Method %21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!514!

3) Digestion, Inductively Coupled Plasma Method"
4) Digestion, Inductively Coupled Ptasma/

Mass Spectrometric Method™®

1) Waste Extracticn, Separatory Funnel L'iquid-i_iquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method229

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Automated Soxhlet Extraction, Gas Chromatographic
Methad #*1

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method(:448

=N
g‘[ﬂ\ﬂl 2) Waste Extraction...
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24

25

26

Methoxychlor

Mirex

Molybdenum

Nickel

2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Method!! 617!

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method! %%

4) Digestion, Cold-Vapor Atormnic Absorption
Spectrometric Method™®

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method™?

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method®2

2) Sexhlet Extraction, Gas Chromatographic Method 1%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method 2231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!!2!

2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™6*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™519

3) Digestion, Inductively Coupled Plasma Method!™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™***

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"519

3) Digestion, Inductively Coupled Plasma Method!™
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"'®

?{W\P\] 27 Polychlorinated...
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2'5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2',3,5"-Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3' 4,4 -Tetrachlorobiphenyl
- 2,2' 3,4 5-Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,33 4 6-Pentachlorobiphenyl
- 2,2,3,44' 5-Hexachtorobiphenyl
- 2,2'3.4,5,5*Hexachlorobiphenyl
-2,2',3,5,5,6-
Hexachlorobiphenyl

-22'44 55"
Hexachlorobiphenyl
-2,2.3,3,4,4'5-
Heptachlorobiphenyl
-22'3445,5'"-
Heptachlorobiphenyl
-2,2,3,44'5 6-
Heptachlorobiphenyl
-2,2.3,4.5,5,6-
Heptachlorebiphenyl
-2,2'3,344 556
Nonachlorebiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®*$%3

2} Soxhlet Extraction, Gas Chromatographic
Method02)

3) Autormated Soxhlet Extraction, Gas Chromatographic
Method ¥>*!

e‘j J 28 Pentachlorophenol...
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34

Pentachlorophenol

pH
Selenium

Silver

Thalkium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!:2!

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method f2231]

Electrometric Method®**)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 49

2) Waste Extraction, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method™%*¢!

3) Digestion, Inductively Coupled Plasma Method ™%
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™'®

i) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodbt) '

2) Waste Extraction, Digestion, Inductivety Coupled
Plasma/Mass Spectrometric Method™619

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method44%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4t9

3) Digestion, Inductively Coupled Plasma Method!™**)
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ %

1) Waste Extraction, Separatory Funne! Liguid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!92*

2) Soxhlet Extraction, Gas Chromatographic Method *0%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method:51 |

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™514)

3) Digestion, Inductively Coupled Plasma Method™¥

%\m}ﬂj 4) Digestion...
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Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"!4

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!5t3

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!%4

3) Digestion, Inductively Coupled Plasma Method!!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method'®
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Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatceraphic/
Mass Spectrometric Method#>->!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodl%2%

‘1) Soxhlet Extraction, Gas Chromatographic
Method"0% ,

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !l

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method /23!

1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!¢!

1) Digestion, Inductively Coupled Plasma Method/
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!¢

1) Soxhlet Extraction, Gas Chromatographic
Method!'022

2) Automated Soxhlet Extraction, Gas Chramatographic/
Mass Spectrometiic Method!?*3]

1) Digestion, Inductively Coupled Plasma Method™?
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method14

S

9 Benz{a)anthracene...
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9 Benz{a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method=!
10 Berizene 'Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*#4
11 Benzo{p)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
12 Benzol(k)fluoranthene Autcrnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
13 Benzoic acid Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!)
14 | Benzola)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
15 Benzog,h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®U
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method™'%
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!¢!
17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method#>!
18 Bis(2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method®>*!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2? _
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!42"
21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method 2 .
22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method?>*"
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!™'*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™¢
24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2>!!
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4%4

S

26 Carbon tetrachloride..,
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27

28

29 .

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chlorophenol

Chromium

Chromium (i)

Chromium (V1)
Chrysene

Cyanide
2,4-D

bDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**?9

1) Soxhlet Extraction, Gas Chromatographic
Method!0?Z

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®**!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®+!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*#4

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!?¥

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™+2?

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method233!

1) Digestion, Inductively Coupled Plasma Method ™!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!®!

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method781517)

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method 81637
Alkaline Digestion, Colorimetric Method®!7
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*"

Extraction, Distiltation, Colorimetric Method262728)

1) Soxhlet Extraction, Gas Chromatographic
Method*0#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

1) Soxhlet Extraction, Gas Chromatographic
Method"®#% '

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?*"

%ﬂ\p\] , 40 DDE...
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40 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method!0%2
2) Autormated Soxhlet Extraction, Gas Chromatograghic/
Mass Spectrometric Method®*!

41 DCT 1) Soxhlet Extraction, Gas Chromatographic
Method!'%*2
2) Autorated Soxhlet Extraction, Gas Chrormataegraphic/
Mass Spectrometric Method !

42 Dibenz(a,h)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

43 Di-n-Butyl Phihalate Automated Soxhlet Extraction, Gas Chromatographic/ |
Mass Spectrometric Method®>*!

44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method142"

45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/

' Mass Spectrometric Method!4#¥
46 1,4-Dichlorobenzene Puree and Trap, Gas Chromategraphic/
' Mass Spectrometric Method!*24

47 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

43 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?

49 1,2-Bichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?.

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!42"

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method1%2%

52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#

53 2,4-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@!

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2?

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method***

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?”

; 57 Dieldrin...
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70

Dieldrin

Diethyl Phthalate
2,4-Dirnethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate

Fndosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!%#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method'?24

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™?>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method>")

1) Soxhlet Extraction, Gas Chromategraphic
Method!*2d

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

1) Soxhlet Extraction, Gas Chromatographic
Method!!%24

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog!%?¥

Automated Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromategraphic/
Mass Spectrometric Method!

1} Soxhlet Extraction, Gas Chromatographic
Method1022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Soxhlet Extraction, Gas Chromatographic
Method!®#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrgmetric Method®*!

~
71 Hexachlorobenzene...
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Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Q-HCH

B-HcH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead-
Manganese

Mercury

1} Soxhlet Extraction, Gas Chromatographic
Method!%?

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*!

Purge and Trap, Gas Chromategraphic/

Mass Spectrometric Method™*?"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4?¥

1) Soxhlet Extraction, Gas Chromatographic
Method“"*zz]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Soxhlet Extraction, Gas Chromatcgraphic

Method! %%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"

1) Soxhlet Extraction, Gas Chromatographic
Methogt022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>3!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®=!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?+!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectromatric Method?>*1!

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"'®

1) Digestion, Inductively Coupled Plasma Method"'¥
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method! ™19

1) Digestion, Cold-Vapor Atormic Absorption
Spectrometric Method®
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Methanol

Methoxychlor

Methyl Bromide
Methylene Chloride
2-methylphenot
2-Methylnaphthalene
Methyl tert-Butyl Ether
Naghthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry™”

3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method?”

Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method!??"

1) Soxhlet Extraction, Gas Chromatographic

Method 1024

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*2?
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?"

Automated Soxhlet Extraction, Gas Chromatographid/
Mass Spectrometric Method®"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!1+2%

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2>*!

1) Digestion, Inductively Coupled Plasma Method!™!¥
2) Digestion, Inductivety Coupled Plasma/

Mass Spectrometric Method"'9

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!

1) Soxhlet Extraction, Gas Chromatographic Method 0%
2) Automated Soxhlet Extraction, Gas Chromatographic

Method %2
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- Araclor 1242

- Aroclor 1248

- Aroclor 1254

- Arcclor 1260

- 2-Chlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyl
- 2,2,5,5-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl
- 2,23,4,5-Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 23,3 4" 6-Pentachlorobiphenyl
- 2,2,3,4.4 5 Hexachlorobiphenyl
- 2,2,34,5 5 Hexachlorobiphenyl
-2,2'3,5,56-
Hexachlorobiphenyl
-2,2'4,4'5 5"
Hexachlorobiphenyl
-2233.4,45-
Heptachlorobiphenyl
-2,2,3,64455-
Heptachlorobiphenyt

- 2,234,485 6-
Heptachlorobiphenyl
-2,234'556
Heptachlorobiphenyl
-22334,48556-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?**!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®3!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!
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101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™!*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"®
102 | Silver 1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"19 -
103 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2¥
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**¥
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*%
106 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+*
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic
Method!!%%2
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! !
108 | TPH (Cs-Ce) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?*?
109 | TPH (Cog~ Cie)r 1) Solvent Extraction, Gas Chromatographic Method™?"
2) Automated Soxhlet Extraction, Gas Chromatographic
Method?!!
110 | TPH (Coa — Cas) 1) Solvent Extraction, Gas-Chromatographic Method!*#"
2) Automated Soxhlet Extraction, Gas Chrorategraphic
Methodm’?’u
111 1,2 A-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method“29
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!4?"
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*#4
114 | Trichleroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2"
115 | 2,4,5-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*"
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116 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"!

117 | 1,3,5-Trimethylbernzene Purge and Trap, Gas Chramatographic/
Mass Spectromet.ric Method(**2

118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™**!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"®!

119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!!4%%

120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog!**¥

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!42%

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method4%

123 | p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%?%

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+?¥

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!"**
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™'®
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metheds. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Envircnmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. ,

12. United States Environmentzl Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs} in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
5030B, 1996.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

15, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471B, 2007,

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 o
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20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996,

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

- 25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS), SW-846 Method 8270E, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996. “

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. Sw-
846 Method 90134, 1996 |

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004. _

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid _
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994
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