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ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

s1uA1stA3aviian i tun1s3as1:4 [ adau

Bangkok 10250 Thailand

T+66 27603000 F+6627603197

Sample Name Parameter Equipment Name 1D No. Calibrated Date Next Cal Fm:&:ﬂ:;:am
Stack Total Suspended Particulate Console Control Unit BKK_FS0485 5-Jan-22 5-Jul-22 ]
Stack Total Suspended Particulate Digital Balance BKK_EN0O209 16-Dec-21 16-Dec-22 12

Stack (CEMs) | Oxides of Nitrogen Analyzer , System calibration, Stan - - - -

Stack (CEMs) | Sulfur Dioxide Analyzer , System calibration, Stang - - - -
Ambient Total Suspended Particulate High Volume BKK_F30367 - - On site Calibration
Ambient  |Total Suspended Particulate High Volume BKK_FS0358 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0359 - - On site Calibration
Ambiant Total Suspended Particulate High Volume BKK_FS50372 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0OO0D4 25-Feb-22 25-Feb-23 12
Ambient Particulate Matter (PM-10) High Volume BKK_FS1083 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0374 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_FS0375 - - On site Calibration
Ambient Particulate Matter (PM-10) High Veolume BKK_FS0387 - - 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_FS1092 4-Jan-22 4-Jul-22 8
Ambient Nitrogen Dioxide NO; Analyzer BKK_FS0785 4-Jan-22 4-Jul-22 [
Ambient Nitrogen Dioxide NO; Analyzer BKK_FS0741 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1090 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer BKK_FS1091 4-Jan-22 4-Jul-22 ]
Ambient  [Sulfur Dioxide S0, Analyzer BKK_FS0784 4-Jan-22 4-Jul-22 [}
Ambient Sulfur Dioxide S0, Analyzer BKK_FS0740 4-Jan-22 4-Jul-22 ]
Ambient Sulfur Dioxide S0, Analyzer BKK_FS1089 4-Jan-22 4-Jul-22 [
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction SGK_Fs003g 7-Dec-20 7-Jun-22 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0436 G-Jan-22 T-Jul-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0975 10-Dec-20 10-Jun-22 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0809 31-Mar-21 29-Sep-22 18
Ambient Temperature Temperatue Sensor SGK_F50038 7-Dec-20 7-Jun-22 18
Ambient Temperature Temperatue Sensor RYG_FS0436 6-Jan-22 7-Jul-23 18
Ambient Temperature Temperatue Sensor BKK_FS0975 10-Dec-20 10-Jun-22 18
Ambiant Temperature Temperatue Sensor BKK_F50909 31-Mar-21 289-Sep-22 18

Noise Leq 8 hrs Sound Calibrator BKK_FS0633 14-Jan-22 14-Jan-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0996 B6-Aug-21 6-Aug-22 12
Noise Leq & hrs Sound Level Meter BKK_FS0995 B-Aug-21 6-Aug-22 12
Noisa Leg 8 hrs Sound Level Meter BKK_FS0971 12-Jan-22 12-Jan-23 12
MNoise Leq 8 hrs Sound Level Meter BKK_FS0994 B-Aug-21 6-Aug-22 12
Noise Leqg 8 hrs Sound Level Meter BKK_FS0998 7-Sep-21 7-Sep-22 12
Noise Leqg 8 hrs Sound Level Meter BKK_FS0993 12-Oct-21 12-Oct-22 12
Noise Leg 24 hrs Scund Calibrator BKK_FS0633 14-Jan-22 14-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_F50031 12-Jan-22 12-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_F30107 15-Oct-21 15-Oct-22 12
Noise Leq 24 hrs Sound Level Meter BKK_FS01158 14-Dec-21 14-Dec-22 12
Noise Leq 24 hrs Sound Calibrator BKK_FS50633 14-Jan-22 14-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0030 12-Jan-22 12-Jan-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0108 15-Oct-21 15-Oct-22 12
Noise Leq 24 hrs Sound Level Meter BKK_FS08924 12-Oct-21 12-0ct-22 12
Noise Leq § min Sound Calibrator BKK_FS0633 14-Jan-22 14-Jan-23 12
Noise Leq 5 min Sound Level Meter BKK_FS0031 12-Jan-22 12-Jan-23 12
Noise Leqg 5 min Sound Level Meter BKK_F50107 15-Oct-21 15-0ct-22 12
Noise Leq 5 min Sound Level Meter BKK_FS0115 14-Dec-21 14-Dec-22 12
Noise Leqg & min Sound Calibrator BKK_FS0833 14-Jan-22 14-Jan-23 12
Noise Leq 5 min Sound Level Meter BKK_FS0030 12-Jan-22 12-Jan-23 12
MNoise Leqg 5§ min Sound Level Meter BKK_FS0106 15-0ct-21 15-Oct-22 12
Moise Leq 5 min Sound Level Meter BKK_FS0924 12-Oct-21 12-Oct-22 12
Noise Noise Contour Sound Calibrator BKK_FS0631 26-Oct-21 26-Oct-22 12
Noise Noise Contour Sound Level Meter BKK_FS1001 7-Sep-21 7-8ep-22 12
Heat Heat Stress Heat Stress Monitor BKK_FS0671 30-5ep-21 30-Sep-22 12
Heat Heat Stress Heat Stress Monitor BKK_FS0675 4-Aug-21 4-Aug-22 12
Heat Heat Stress Heat Stress Monitor BKK_FS0680 15-Feb-22 15-Feb-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0682 1-Oct-21 1-Oct-22 12
Heat Heat Stress Heat Stress Monitor BKK_F50642 14-Feb-22 14-Feb-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0653 2-Nov-21 2-Nov-22 12
Heat Heat Stress Heat Stress Monitor BKK_FS0671 30-Sep-21 30-Sep-22 12
Heat Heat Stress Heat Stress Monitor BKK_FS0872 17-Mar-22 17-Mar-23 12
lluminance |llluminance Lux Meter BKK_FS1146 8-Sep-21 8-Sep-22 12
lluminance |llluminance Lux Meter BKK_FS1145 8-Sep-21 8-Sep-22 12
Right Solutions - Right Partner
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ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,

Bangkok 10250 Thailand

T+66 2760 3000 F +66 2760 3197

Sample Name Parameter Equipment Name 1D No. Calibrated Date Next Cal me:[:'::;ats
Water Lab  |Anionic Surfactant Spectrophotometer BKK_ENDO18 15-0ct-21 15-0ct-22 12
Water Lab  |Anionic Surfactant Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab  |Cyanide Discrete analyzer BKK_ENDO3T 28-Jun-21 28-Jun-22 12
Water Lab  |Cyanide Chamber (Cold Room) BKK_END16T 18-May-21 16-Nov-22 18
Water Lab  |Formaldehyde Spectrophotometer BKK_ENDO18 15-Oct-21 15-Cct-22 12
Water Lab  |Formaldehyds Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Mov-22 18
Water Lab  |Phenol Discrete analyzer BKK_EN0O37 28-Jun-21 28-Jun-22 12
Water Lab  |Phenol Chamber (Cold Room) BKK_END16T7 18-May-21 16-Mov-22 18
Water Lab  |pH at 25 °C pH meter BKK_ENO072 28-Mar-21 24-Sep-22 18
Water Lab | Sulfide Burette BKK_ENO171 30-Mar-21 28-Sep-22 18
Water Lab | Sulfide Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
Water Lab | Dissolved Oxygen Burette BKK_EN0171 30-Mar-21 28-Sep-22 18
Water Lab  |Dissolved Oxygen Chamber (Cold Room) BKK_END167 18-May-21 16-Nov-22 18
Water Lab | Oil & Grease Electronic Top-Loading Balance BKK_ENOCO2 25-Feb-22 25-Feb-23 12
Water Lab  [Qil & Grease Water Bath BKK_END148 31-Jan-22 1-Aug-23 18
Water Lab  |Residual Free Chiorine Chlorine Meter BKK_LG0032 23-Feb-22 23-Feb-23 12
Water Lab | Total Kjeldahl Nitrogen Digestion Unit BKK_END141 4-Aug-21 2-Feb-23 18
Water Lab | Total Kjeldahl Nitrogen Discrete analyzer BKK_ENO00O37 28-Jun-21 28-Jun-22 12
Water Lab | Total Suspended Solids Electronic Top-Loading Balance BKK_ENDOO2 25-Feb-22 25-Feb-23 12
Water Lab | Total Suspended Solids Oven BKK_ENDOD7 1-Dec-21 1-Jun-23 18
Water Lab | Total Dissclved Solids 180°C Electronic Top-Loading Balance BKK_ENDCOD2 25-Feb-22 25-Feb-23 12
Water Lab  |Total Dissolved Solids 180°C Oven BKK_ENDOOT 1-Dec-21 1-Jun-23 18
Water Lab  |BOD (5 days at 20°C) DO Meter BKK_ENDZ05 19-Jan-21 20-Jul-22 18
Water Lab  |BOD (5 days at 20°C) Incubator BKK_EN000S 4-Oct-21 4-Apr-23 18
Water Lab  |COD Heot Block BKK_ENO0222 21-Mar-22 21-Mar-23 12
Water Lab  |COD Spectrophotometer BKK_ENOO18 15-Oct-21 15-Oct-22 12
Water Lab | Temperature pH Meter BKK_LG0011 29-Nov-21 29-Nov-22 12
Water Lab  |Color Chamber (Cold Room) BKK_ENO16T 18-May-21 16-Nav-22 18
Water Lab  |Organochlorine Pesticide Gas Chromategraphy (ECD) BKK_EN0Z284 23-Nov-21 22-May-23 18
Water Lab  |Hexavalent Chromium Spectrophotometer BKK_EN0018 15-Oct-21 15-Oct-22 12
Water Lab | Conductivity Conductivity meter BKK_ENODE5 19-Nov-21 20-May-23 18
Water Lab | Conductivity (On site) Caonductivity meter BKK _LG0033 10-Feb-22 10-Feb-23 12
Water Lab | Total Trihalomethane Gas Chromatography (MSD) BKK_ENO0D59 24-Dec-20 24-Jun-22 18
Water Lab | Calcium ICP-QES BKK_EL0037 13-Sep-21 12-Mar-23 18
Water Lab | Calcium Hot Block BKK_ELDO54 T-Apr-22 7-Oct-23 18
Water Lab  |Calcium Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Mov-22 18
Water Lab | Sodium ICP-OES BKK_ELDO37 13-Sep-21 12-Mar-23 18
Water Lab | Sodium Hot Block BKK_ELOOS4 T-Apr-22 7-Oct-23 18
Water Lab | Sodium Chamber (Cold Room) BKK_END167 18-May-21 16-Nov-22 18
Water Lab  |Magnesium ICP-DES BKK_EL0037 13-Sep-21 12-Mar-23 18
Water Lab  |Magnesium Hot Block BKK_ELD054 T-Apr-22 7-Oct-23 18
Water Lab  |Magnesium Chamber (Cold Room) BKK_END167T 18-May-21 16-Nov-22 18
Water Lab | Barium ICP-MS BKK_ELD043 30-Sep-21 29-Mar-23 18
Water Lab  |Barium Heot Block BKK_ELO054 7-Apr-22 7-Oct-23 18
Water Lab | Barium Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Water Lab  |Lead ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |Lead Hot Block BKK_ELO054 7-Apr-22 7-0ct-23 18
Water Lab  |Lead Chamber (Cold Room) BKK_ENO0167 18-May-21 16-Nov-22 18
Water Lab  [Manganese ICP-MS BKK_ELOD43 30-Sep-21 28-Mar-23 18
Water Lab  |Manganese Hot Block BKK_ELO054 7-Apr-22 7-Oct-23 18
Water Lab  |Manganese Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Water Lab  |Copper ICP-MS BKK_ELO043 30-Sep-21 29-Mar-23 18
Water Lab |Copper Hat Block BKK_ELO054 7-Apr-22 7-Oct-23 18
Water Lab |Copper Chamber (Cold Room) BKK_END167 18-May-21 16-Nov-22 18
Water Lab  |Nickel ICP-MS BKK_ELOD43 30-Sep-21 29-Mar-23 18
Water Lab  |Nickel Hot Block BKK_ELODS4 T-Apr-22 7-Oct-23 18
Water Lab  |Nickel Chamber (Cold Room) BKK_END167 18-May-21 16-Nov-22 18
Water Lab  |Arsenic ICP-MS BKK_ELDD43 30-Sep-21 29-Mar-23 18
Water Lab  [Arsenic Hot Block BKK_ELOOS4 7-Apr-22 7-0ct-23 18
Water Lab  |Arsenic Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Water Lab | Selenium ICP-MS BKK_ELOD43 30-Sep-21 28-Mar-23 18
Water Lab | Selenium Hot Block BKK_ELO054 T-Apr-22 7-Oct-23 18
Water Lab | Selenium Chamber (Cold Room) BKK_END167 18-May-21 16-Nov-22 18

Right Solutions « Right Partner

www.alsglobal.com
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Sample Name Parameter Equipment Name 1D No. Calibrated Date Mext Cal Fm?l‘ui::tlll‘:}ata
Water Lab  |Cadmium ICP-MS BKK_ELOD43 30-Sep-21 29-Mar-23 18
Water Lab  |Cadmium Hot Block BKK_ELO054 T-Apr-22 7-0Oct-23 18
Water Lab  |Cadmium Chamber (Cold Room) BKK_END167 18-May-21 16-Mov-22 18
Water Lab  |Zinc ICP-MS BKK_ELOD43 30-Sep-21 29-Mar-23 18
Water Lab  |Zinc Hot Block BKK_ELOD54 7-Apr-22 7-Oct-23 18
Water Lab  |Zinc Chamber (Cold Room) BKK_END167 18-May-21 16-Nov-22 18
Water Lab | Trivalent Chromium ICP-MS BKK_ELOD43 30-Sep-21 29-Mar-23 18
Water Lab | Trivalent Chromium Hot Block BKK_ELOD54 T-Apr-22 7-Oct-23 18
Water Lab | Trivalent Chromium Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Water Lab  |SAR ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab  |SAR Hot Block BKK_ELOOS4 7-Apr-22 7-Oct-23 18
Water Lab  [SAR Chamber (Cold Room) BKK_ENO16T 18-May-21 168-Nov-22 18
Water Lab  |Iron ICP-MS BKK_ELOD43 30-Sep-21 289-Mar-23 18
Water Lab  |[lron Hot Block BKK_EL0D54 T-Apr-22 7-Oct-23 18
Water Lab  |lren Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Water Lab  |Mercury CVAFS BKK_ELOD11 7-Jun-21 7-Jun-22 12

Sludge Salinity Conductivity meter BKK_ENODBS 19-Nov-21 20-May-23 18
Sludge pH agueous phase 50% (wiv) pH meter BKK_EN0072 26-Mar-21 24-Sep-22 18
Sludge Conductivity agueous phase 10% ({ Conductivity meter BKK_ENODDBS 18-Nov-21 20-May-23 18
Sludge Residual Chlorine Chlorine Meter BKK_LG0032 23-Feb-22 23-Feb-23 12
Sludge Trihalomethane Gas Chromatography (MSD) BKK_END059 24-Dec-20 24-Jup-22 18
Sludge Calcium ICP-0OES BKK_ELOD37 13-Sep-21 12-Mar-23 18
Sludge Calcium Hot Block BKK_ELDOS4 7-Apr-22 7-Oct-23 18
Sludge Calcium Chamber (Cold Room) BKK_END167 18-May-21 16-Nov-22 18
Sludge Sodium ICP-OES BKK_ELDO37 13-Sep-21 12-Mar-23 18
Sludge Sodium Hot Block BKK_ELDOS4 7-Apr-22 T-Oct-23 18
Sludge Sodium Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Sludge Manganese ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Sludge Manganese Hot Block BKK_ELDO54 7-Apr-22 7-0ct-23 18
Sludge Manganese Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Right Solutions - Right Partner

www.alsglobal.com



ALS CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 5Jan 22 Barometric Pressure (mm.Hg) : 759
Next Calibration of Date : 5Jul 22 Relative Humidity (%) : 61.0
Temperature (°C) : 30.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-050122-BKK_FS0485 Reference Dry Gas Meter ID.: BKK_FS1122
Dry Gas Meter No. : BKK_FS0485 Serial No. : A2003240
Serial No. : 1310055 Correction Factor (Yr) : 1.0000
Model No. : XC-572-V Next Calibration Date : 1 Mar 22
Dry Gas Meter Orifice
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter
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) ) AHa
15 12.29 150.00 0.00 150.00 29.0 273149.0 | 272994.0 155.00 30.0 30.0 30.0 0.9695 45.9639
25 9.30 150.00 0.00 150.00 30.0 273572.0 | 273415.0 157.00 31.0 31.0 31.0 0.9563 44.0117
50 6.34 150.00 0.00 150.00 31.0 273743.0 | 273588.0 155.00 33.0 33.0 33.0 0.9694 40.9096
80 5.10 150.00 0.00 150.00 31.0 273917.0 | 273762.0 155.00 33.0 33.0 33.0 0.9666 42.3552
120 4.10 150.00 0.00 150.00 31.0 274120.0 | 273966.0 154.00 34.0 34.0 34.0 0.9723 40.9269
Avg. 0.9668 42.8335
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 , mmH20 ; tolerance for individual values + 5.08 from average .
Procedure; 40 CFR 60,APP A METH ,SEC 5.3 & 7

Chaﬂam —n

Calibrated by: Approved by:

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

Field Scientist(2) Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 1 ISSUE DATE: 9/1/19



Stopwatch Calibration Test Report

Calibration Date : 5 Jan 22 Next Cal. Date : 5 Jul 22
Barometric Pressure (mmHg) : 759 Temperature (OC) : 31.0
Relative Humidity (%) : 61.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0485
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1310055
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:11 5:00 11 0.00018
2 5:00:08 5:00 8 0.00013
3 5:00:09 5:00 9 0.00015
4 5:00:11 5:00 11 0.00018
5 5:00:10 5:00 10 0.00017
6 5:00:08 5:00 8 0.00013
7 5:00:08 5:00 8 0.00013
8 5:00:12 5:00 12 0.00020
9 5:00:08 5:00 8 0.00013
10 5:00:08 5:00 8 0.00013
Average 0.00016
SD 0.00003
[t —5
Calibrate by : C\qawa I Approved by : i

Mr.Chawalit Wongchan

Field Scientist (2)

Mr. Samart Roo-ngan

Specialist (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 5 Jan 22 Ambient Temperature (°C) : 32
Calibration sheet No. : C-050122-BKK_FS0486 Relative Humidity (%) : 66
Digital Temperature ID BKK_FS0486 Reference Temperature |D BKK_FS0609
Serial No. : 1310055 Serial No. : 7688004
Model : XC-572-V Model : FLUKE 714
Next Calibrate : 13 Jan 22
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 0 0
25 24 -1
50 49 -1
100 99 -1
150 149 -1
200 199 -1
250 249 -1
300 298 -2
500 498 -2
1000 908 -2
1200 1198 -2
Probe 100 98 -2
125 123 -2
150 148 -2
Oven 100 99 -1
125 124 -1
150 150 0
Filter 100 100 0
125 124 -1
150 149 -1
Exit 0 -1 -1
10 9 -1
20 19 -1
Meter 0 0
25 25
50 50
AUX 0 -1 -1
25 25 0
50 50 0
i —
C\qalﬁl@h 2
Calibrated by : Approved by :
( Mr.Chawalit Wongchan ) ( Mr.Samart Roo-ngan)
Field Scientist (2) Specialist (1)

FORM NO.: F 06-027 REVISION NO.: - ISSUE DATE: 2/5/02



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0489 Calibration Date : 5Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-050122-BKK_FS0489 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)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

C\qawam

Calibrated by

( Mr.Chawalit Wongchan )

Field Scientist (2)

must BE < 0.01

fﬁ’”%/

( Mr.Samart Roo-ngan)

Approved by

Specialist (1)

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




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0490 Calibration Date : 5Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-050122-BKK_FS0490 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)
DS = o oA
AP (s)
| = _
C —C must BE <0.01
) "(B)} =0

Z [Cp (s) — Cp(A4 or B)]

1

Average deviation(A or B) =
3

el

Calibrated by

( Mr.Chawalit Wongchan )

Field Scientist (2)

must BE < 0.01

fﬁz”g/

( Mr.Samart Roo-ngan)

Approved by

Specialist (1)

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




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

avg

Calibration Date 5 Jan 22 Nozzle Set ID.: BKK_FS0491
Calibration Sheet No. : C-050122-BKK_FS0491 Vernier Caliper ID.: BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD avg
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 0.955 0.955 0.955 0.000 0.955
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
8 1.600 1.600 1.600 0.000 1.600
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
D =(D,+D,+D,/3

Calibrated by :

vl

( Mr.Chawalit Wongchan )

Field Scientist (2)

Approved by

MEASUREMENT PLANE

’ﬁf%/

Mr.Samart Roo-ngan

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. 2242910-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co., Ltd. Location HRSG 11
Date 10 May 22 Test Operator Ussaree N.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.02 0.02 0.00
Low-Level Gas 8.05 8.08 8.08 0.00
Span Gas 16.06 16.11 16.11 0.00
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.04 0.04 0.00
Low-Level Gas 50.32 50.05 49.97 0.04
Span Gas 158.20 157.58 157.65 0.03
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 410
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.04 0.04 0.00
Low-Level Gas 50.27 49.36 49.31 0.02
Span Gas 161.60 159.53 159.64 0.05

Calibrated by
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

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

ALS Laboratory Group



Lot No. 2242910-1
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client : Gulf BP Co., Ltd. Location HRSG 11
Date : 10 May 22 Test Operator Ussaree N.
O, ANALYZER
Cylinder Conc. (%) 16.06 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 0.02 0.02 0.00 0.02 0.00 0.00
Upscale Gas 16.11 16.12 0.04 16.12 0.04 0.00
NOx ANALYZER
Cylinder Conc. (ppm) 168.20 Span (ppm) : 200
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 0.04 0.05 0.01 0.05 0.01 0.00
Upscale Gas 157.58 1567.07 0.26 157.14 0.22 0.03
SO, ANALYZER
Cylinder Conc. (ppm) 161.60 Span (ppm) : 200
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 0.04 0.04 0.00 0.04 0.00 0.00
Upscale Gas 159.53 158.16 0.69 158.21 0.66 0.03

Calibrated by
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

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 10 May 22 Test Operator Ussaree N.
Start Time 10:20 Finish Time 10:40

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 774

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425

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

10:20 14.68 3.80 20.37 0.38 -
10:21 14.67 3.80 20.50 0.35 -
10:22 14.66 3.88 21.00 0.34 -
10:23 14.64 3.90 21.47 0.39 -
10:24 14.64 3.91 21.73 0.31 -
10:25 14.65 3.90 21.84 0.35 -
10:26 14.65 3.90 21.74 0.34 -
10:27 14.66 3.91 21.56 0.34 -
10:28 14.67 3.89 21.45 0.29 -
10:29 14.67 3.89 21.40 0.31 -
10:30 14.68 3.86 21.36 0.31 -
10:31 14.69 3.88 21.26 0.30 -
10:32 14.70 3.87 21.12 0.30 -
10:33 14.70 3.87 21.10 0.30 -
10:34 14.69 3.87 21.10 0.31 -
10:35 14.69 3.91 21.10 0.28 -
10:36 14.68 3.90 21.12 0.28 -
10:37 14.68 3.88 21.15 0.28 -
10:38 14.70 3.86 21.14 0.28 -
10:39 14.70 3.88 21.14 0.25 -
10:40 14.69 3.86 21.23 0.26 -
Average 14.68 3.87 21.23 0.31 -
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

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 10 May 22 Test Operator Ussaree N.
Start Time 10:41 Finish Time 11:01
SO, Analyzer Model TELEDYNE API 100EH Serial No. 410
NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 774
CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
10:41 14.68 3.89 21.56 0.22 -
10:42 14.68 3.90 21.73 0.26 -
10:43 14.68 3.88 21.79 0.21 -
10:44 14.69 3.88 21.74 0.20 -
10:45 14.69 3.85 21.72 0.21 -
10:46 14.68 3.89 21.71 0.17 -
10:47 14.65 3.89 21.77 0.19 -
10:48 14.62 3.94 21.95 0.20 -
10:49 14.62 3.95 21.95 0.18 -
10:50 14.62 3.95 21.98 0.17 -
10:51 14.65 3.88 21.99 0.18 -
10:52 14.64 3.93 21.93 0.19 -
10:53 14.60 3.92 21.86 0.18 -
10:54 14.59 3.98 22.05 0.17 -
10:55 14.59 3.98 22.18 0.16 -
10:56 14.58 3.94 2217 0.14 -
10:57 14.56 3.92 22.23 0.18 -
10:58 14.53 4.03 22.34 0.16 -
10:59 14.53 4.01 22.49 0.17 -
11:00 14.55 3.98 22.46 0.14 -
11:01 14.53 3.97 22.33 0.14 -
Average 14.62 3.93 22.00 0.19 -
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

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 10 May 22 Test Operator Ussaree N.
Start Time 11:02 Finish Time 11:22

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 774

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425

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

11:02 14.50 3.98 22.36 0.17 -
11:03 14.50 4.02 22.47 0.1 -
11:04 14.49 3.99 22.57 0.13 -
11:05 14.48 4.04 22.54 0.12 -
11:06 14.49 3.99 22.55 0.16 -
11:.07 14.50 4.01 22.49 0.14 -
11:08 14.50 4.02 22.52 0.16 -
11:09 14.50 3.96 22.59 0.12 -
11:10 14.51 3.98 22.61 0.13 -
11:11 14.50 4.01 22.67 0.16 -
11:12 14.49 4.00 22.72 0.15 -
11:13 14.50 3.93 22.74 0.15 -
11:14 14.50 4.00 22.71 0.16 -
11:15 14.52 3.96 22.63 0.17 -
11:16 14.52 3.98 22.49 0.14 -
11:17 14.46 4.04 22.53 0.13 -
11:18 14.46 4.03 22.71 0.16 -
11:19 14.49 3.99 22.83 0.14 -
11:20 14.51 4.00 22.66 0.12 -
11:21 14.51 3.97 22.52 0.15 -
11:22 14.50 3.98 22.44 0.14 -
Average 14.50 3.99 22.59 0.156 -
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

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

ALS Laboratory Group



Lot No. 2242913-1
ALS
ANALYZER CALIBRATION DATA
Client Gulf BP Co., Ltd. Location HRSG 12
Date 10 May 22 Test Operator Ussaree N.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.02 0.02 0.00
Low-Level Gas 8.05 8.08 8.08 0.00
Span Gas 16.06 16.11 16.11 0.00
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.04 0.04 0.00
Low-Level Gas 50.32 50.05 49.97 0.04
Span Gas 158.20 157.58 157.65 0.03
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 410
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.04 0.04 0.00
Low-Level Gas 50.27 49.36 49.31 0.02
Span Gas 161.60 159.53 159.64 0.05

Calibrated by
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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Lot No. 2242913-1
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client : Gulf BP Co., Ltd. Location HRSG 12
Date : 10 May 22 Test Operator Ussaree N.
O, ANALYZER
Cylinder Conc. (%) 16.06 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 0.02 0.02 0.00 0.02 0.00 0.00
Upscale Gas 16.11 16.12 0.04 16.12 0.04 0.00
NOx ANALYZER
Cylinder Conc. (ppm) 168.20 Span (ppm) : 200
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 0.04 0.05 0.01 0.05 0.01 0.00
Upscale Gas 157.58 1567.07 0.26 157.14 0.22 0.03
SO, ANALYZER
Cylinder Conc. (ppm) 161.60 Span (ppm) : 200
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 0.04 0.04 0.00 0.04 0.00 0.00
Upscale Gas 159.53 158.16 0.69 158.21 0.66 0.03

Calibrated by
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

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 10 May 22 Test Operator Ussaree N.
Start Time 12:20 Finish Time 12:40

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 774

CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425

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

12:20 14.28 4.15 15.03 0.10 -
12:21 14.31 4.11 14.99 0.08 -
12:22 14.30 4.15 14.90 0.09 -
12:23 14.25 4.16 14.90 0.10 -
12:24 14.23 4.15 14.96 0.10 -
12:25 14.23 4.16 14.97 0.1 -
12:26 14.25 4.15 14.98 0.09 -
12:27 14.24 4.17 15.02 0.10 -
12:28 14.27 4.12 15.01 0.10 -
12:29 14.26 4.14 14.95 0.06 -
12:30 14.24 4.18 14.94 0.07 -
12:31 14.23 4.19 15.03 0.08 -
12:32 14.23 4.17 15.07 0.09 -
12:33 14.23 4.19 15.02 0.10 -
12:34 14.23 4.16 14.97 0.09 -
12:35 14.23 4.16 14.96 0.1 -
12:36 14.23 4.24 14.97 0.09 -
12:37 14.25 4.21 14.95 0.13 -
12:38 14.26 4.14 14.94 0.13 -
12:39 14.23 4.16 14.92 0.1 -
12:40 14.22 4.18 14.87 0.17 -
Average 14.25 4.16 14.97 0.10 -
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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ALS EMISSION TEST RESULT

Run # 2
Client Gulf BP Co., Ltd. Location HRSG 12
Date 10 May 22 Test Operator Ussaree N.
Start Time 12:41 Finish Time 13:01
SO, Analyzer Model TELEDYNE API 100EH Serial No. 410
NO,/O, Analyzer Model TELEDYNE API 200EH Serial No. 774
CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425
Time (min) O, (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) Remark
12:41 14.21 4.15 14.94 0.16 -
12:42 14.23 4.20 14.99 0.13 -
12:43 14.23 4.15 15.04 0.08 -
12:44 14.24 4.18 15.01 0.04 -
12:45 14.26 4.14 14.95 0.04 -
12:46 14.24 4.16 14.99 0.04 -
12:47 14.23 4.13 15.04 0.08 -
12:48 14.24 4.25 15.07 0.07 -
12:49 14.23 4.19 15.07 0.06 -
12:50 14.23 4.14 15.03 0.07 -
12:51 14.26 4.17 15.02 0.07 -
12:52 14.27 4.13 15.02 0.04 -
12:53 14.27 4.13 15.02 0.09 -
12:54 14.28 4.16 14.95 0.03 -
12:55 14.27 4.16 14.86 0.06 -
12:56 14.27 413 14.87 0.06 -
12:57 14.28 4.14 14.90 0.09 -
12:58 14.29 4.13 14.92 0.06 -
12:59 14.28 4.16 14.88 0.12 -
13:00 14.28 4.15 14.94 0.08 -
13:01 14.28 4.13 14.97 0.07 -
Average 14.26 415 14.97 0.07 -
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

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 10 May 22 Test Operator Ussaree N.
Start Time 13:02 Finish Time 13:22

SO, Analyzer Model TELEDYNE API 100EH Serial No. 410

NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 774

CO/CO, Analyzer Model TELEDYNE APl 300EM Serial No. 425

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

13:02 14.28 4.10 14.99 0.09 -
13:03 14.28 4.14 14.88 0.11 -
13:04 14.28 4.11 14.83 0.10 -
13:05 14.27 4.1 14.84 0.08 -
13:06 14.27 4.11 14.84 0.10 -
13:07 14.28 413 14.82 0.10 -
13:08 14.28 4.13 14.85 0.11 -
13:09 14.28 413 14.90 0.10 -
13:10 14.27 4.10 14.90 0.08 -
13:11 14.28 4.1 14.91 0.08 -
13:12 14.28 4.14 14.93 0.09 -
13:13 14.28 413 14.93 0.06 -
13:14 14.28 4.11 14.91 0.08 -
13:15 14.28 417 14.88 0.10 -
13:16 14.29 4.12 14.90 0.14 -
13:17 14.28 4.16 14.91 0.10 -
13:18 14.28 4.14 14.91 0.12 -
13:19 14.29 412 14.89 0.10 -
13:20 14.29 4.16 14.88 0.13 -
13:21 14.26 4.11 14.90 0.12 -
13:22 14.27 4.15 14.93 0.10 -
Average 14.28 4.12 14.89 0.10 -
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( Mr.Ussaree Namburee )

Environmental Field Scientist (4)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 1

Plumsteadville, PA 18949
Adrgas.com

Airgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NI99E15A0617 Reference Number: 160-401977168-1

Cylinder Number: EB0140265 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: Dec 22, 2020
Expiration Date: Dec 22, 2028

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/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

Concentraiion Concentration Method Uncertainty Dates
NOX 160.0 PPM 158.2 PPM G1 +/-0.7% NIST Traceable 12/14/2020, 12/22/2020
CARBON MONOXIDE 160.0 PPM 157.5 PPM G1 +/- 0.5% NIST Traceable 12/14/2020
NITRIC OXIDE 160.0 PPM 158.1 PPM G1 +/- 0.7% NIST Traceable 12/14/2020, 12/22/2020
SULFUR DIOXIDE 160.0 PPM 161.6 PPM G1 +/- 1.0% NIST Traceable 12/14/2020, 12/22/2020
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010210 KALOO3128 246.9 PPM CARBON MONOCXIDE/NITROGEN +-0.2% QOct 16, 2024
PRM 12386 DB85025 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 13010302 KALDO3022 243.4 PPM NITRIC OXIDE/NITROGEN +- 0.5% May 04, 2026
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 10010212 AALDT2873 255.3 PPM SULFUR DIOXIDE/NITROGEN +-0.6% Apr 25, 2022
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 6700 APW1100391 CO FTIR Nov 30, 2020
Nicolet 6700 APW1100391 NO FTIR Dec 02, 2020
Nicolet 6700 APW1100391 NO2 FTIR Dec 02, 2020
Nicolet 6700 APW1100391 502 FTIR Dec 10, 2020

Triad Data Available Upon Request
NOTES:

Gross Weight: 27.7 Kg

Net Weight: 4.7 Kg

/‘7/,)%/:5 é‘&% 0{ 7Z !/’bL‘/l

Approved for Rel:aase

Page 1 of 160-401977168-1



- Airgas Specialty Gases
Adrgas USA, LLC
y 6141 Easton Road

i Eldg1
Slnbig e sampany Plumsteadville, PA 18949
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI9SE3HAD023 Reference Number: 160-401754137-1
Cylinder Number: GN0024388 Cylinder Volume: 2472 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12020 Valve Outlet: 660

Gas Code: CO,NO,NOX,S0O2 BALN Certification Date: Mar 26, 2020

Expiration Date: Mar 26, 2028
%
Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures listed, Analytical Methodology does not reguire correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 35%. 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 50.00 PPM 50.32 PPM G1 +/- 0.8% NIST Traceable 03/19/2020, 03/26/2020
CARBON MONOXIDE 50.00 PPM 48.99 PPM G1 +- 0.5% NIST Traceable 03/19/2020
NITRIC OXIDE 50.00 PPM 50.32 PPM G1 +/- 0.8% NIST Traceable 03/19/2020, 03/26/2020
SULFUR DIOXIDE 50.00 PPM 50.27 PPM G1 +- 0.8% NIST Traceable 03/19/2020, 03/26/2020

NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 11010130 KALOD4536 97.31 PPM CARBON MONOXIDE/NITROGEN +- 0.4% Oct 04, 2022
NTRM 13010405 KALOD3984 87.60 PPM NITRIC OXIDE/NITROGEN +- 0.8% Jul 23, 2025
NTRM 13010405 KALOD3984 87.60 PPM NOx/NITROGEN +/- 0.8% Jul 23, 2025
16010235 KALOD4419 87 69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR - CQO - 000928781 FTIR Mar 12, 2020
MKS FTIR - NO - 000928781 FTIR Mar 05, 2020
MKS FTIR - NOx - 000928781 FTIR Mar 05, 2020
MKS FTIR - SO2 - 000928781 FTIR Mar 19, 2020

Triad Data Available Upon Request
NOTES:Gross Weight: 47 .7 Kg, Net Weight: 7.5 Kag.

Approved for Release Page 1 of 160-401754137-1



THE LINDE GROUP

CERTIFICATE OF ANALYSIS

Customer Detail:

ALS Laboratory Group (Thailand)

Cylinder Description:
STEEL 47L

Production Order Number:gp145553
Material Number: 478100-J-44
Certification Date: 07-Dec-2017
Expiry Date: 07-Dec-2025

The measurement of this reference material is traceable ro 81 th
5. The Assay of this n

gh the reference standard wlich is trac

andard has been performed in accord
aus Calibration Standards using procedure G 1. The results are express
+d pncertainty is based on a standard uncertai

eableta S

s National Stand
t2/53)] for the Assa

, unless otherwise

ewith the EPA Trae

ility Protocol EPA-600/R
i mole/nm
prom iding a level of confidence of

ieh

ty multiplied by cove

Certificate Number:

6.520 M?

Analyst:
3983/17
Cylinder Number: | : P{Y\'“amr.
[
40233 ARISSARA THONGNLURL
Nominal Cylinder Content: Approve:

Nominal Pressure:

145.0 Bar

SUKANYA KAMUTHARAT

Valve Qutlet:
CGA 590 BRASS

To Re-Order Please Quote:
478100-J-44

Comment: . A
pressure is below 150psig,

minimum minor component

@ [11s recommended that this product be not used below 5% of actual contents or should not be used when its 2as
® Other impurities that detect by analvtical condition of this mixture shall be report if it is more than 10% of

@ Keep and use m well-ventilated and secure area.

USdn Awe (Usanelng) daia (unisu)

etz 10753700785

Gl 15 UeuTmaies 19 2/3 g 14 OUUUTRUTASIR AU 6.5 AU

Insans (66) 2338-6333
[svpoalnsd : 105 vl 5 AuTEDRS anmkng aiEnnsn 24180

aunuwd o aunsusims 10540 TnsAuri (66) 2338-6100

Tnsfur (66) 38.570-475-93 Insas (s6) 38.570-323

Page 1 of 2

Linde (Thailand) Public Company Limited

PO Rewgsbrabion n 0107537000705

15" Floar, Bangna Tower A, 2/3 Moo 14, Bangna Trad KM. 6.5 Read, Bangkaew
Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 fax {56) 2338-6333
Wellgrow Plant : 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsao 24180

Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323



THE LINDE GROUP

CERTIFICATE OF ANALYSIS

Analytical Result

In Nitrogen

Component Request Certified
Concentration Concentration
Oxygen 8.00 % 8.05 %

Uncertainty

Method Assay Date .
i
+ 1% relative (2) 1-PB-354 04-Dec-2017

Reference Standard used in Assay

Reference _ Cylinder No.
Standard )
Oxygen 1135538G

In Nitrogen

Cuncenlraiinl] Expired Jil;tlte
9.976+ 0.02 % 26-Mar-2018

Instrument™Make/Model

Servoméx 4100 02 Analyzer

Analytical Instruments used in Assay

Analyrical Principle

Lasl Multipoint t‘alibrai-iem

04-Dee-2017

Method of Analysis

1. Gus Chromatograph

2. Paramagnetic Oxygen Analyser

3. Electrochemical Oxygen Analyser
4. Electrochemical Moisture Analyser
5. Total Hydrocarbon Analyser

6. Oither specified

Cylinder Number40233
Production Order Number 90145553

Certifcation Date: 07-Dec-2017
Expiration Date: 07-Dec-2025

USEn A (Usunalna) daia (Unnbu)
RIS e 7537000785

BU 15 UWUINainas © 2/3 g 14 AUULTUT-AISIA AU, 6.5 P.UTKIAD
B.UT0WE 0.4UnsUsINTS 10540 Insdw (66) 2338-8100  Insens (66) 2338-6333
Isvouioalnssd - 105 W 5 AUTDALRS B.UTIL:ND :B0INST 24180

Tnsén (65) 38.570-475-93 [nsans (66) 38.570-323

Pape 2 of 2

Linde (Thailand) Public Company Limited

PLE, Reqgistialion ned107537 060785

15" Floor, Bangna Tower &, 2/3 Moo 14, Bangna Trad KM. 6.5 Road, Banghkaew

Bangplee, Samutprakarn 10540, Tel (66) 2338-6100 Fax (66) 2338-6333

wellgrow Flant: 105 Moo 5, T.Bangsamak, A.Bangpakong, Chachoengsae 24180
Thailand, Tel (66) 38.570-472-93 Fax (66) 38.570-323



Airgas

an Al Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Specialty Gases
Ajrgas USA, LI

6141 Easton Road

Bldg1

Plumsteadville, P4 18949
Airgas.com -

Part Number; EO02NIB4E15AC07B7 Reference Number:  160-401948145-1

Cylinder Number; CC740033 Cylinder Volume: 145.8 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG

PGVP Number; A12020 Valve Outlet: 540

Gas Code: 02,BALN Certification Date: Nov 11, 2020
Expiration Date: Nov 11, 2028

Certification performed in accordance with “EPA Traceabllity Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012) document EPA
600/R-12/531, using the assay procedures |isted. Analytical Methodology does not require correction for analytical intecference. This cylinder has a total analytical .
uncartainly as slated below with a confidence fevel of 85%. There are no significant impurlties which aflect the use of this calibration mixture. All concentrations are on a

molefmale basls unless otherwise noted,

Bo Not Use This Cylindar below 100 psia. & 0.7 mﬁaﬁscals.

ANALYTICAL RESULTS
Component Requested Actual Protocol -~ Total Relative Assay
Conceantration Concentration Mathod Uncertainty Dates
OXYGEN 16.00 % 16.086 % G1 +- 0.2% NIST Traceable 111172020
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concenfration Uncertainty Expiration Date
NTRM 16060503 CC109542 23.204 % OXYGEN/NITROGEN +-0.2% Dac 24, 2021
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Calibration
SIEMENS OXYMAT 6 - N1-W5H-851 - 02 PARAMAGNETIC Oct 26, 2020

Triad Data Available Upon Request
NOTES:

Gross Weight: 27.8 Kg
Net Weight: 4.7 Kg

Approved for Release

Page 1 of 160-401948145-1




High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 757
Calibrate Location : TW.&A. Y1UNIN Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS0367
CalibrationSheet No.: C-050522-BKK_FS0367 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 4162
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 1.1638 40 Slope : 45.6828
2 4.5 1.2978 46 Intercept : -13.1866
3 5.1 1.3797 50 Correlation Coefficient : 0.9999
4 6.2 1.5182 56
5 6.9 1.6001 60
1 (CFM)
65.4
y =45.683x - 13.187
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 I 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) : 757
Calibrate Location : Ts9aautdihay Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS0358
CalibrationSheet No.: C-050522-BKK_FS0358 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 5193
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 3.7 1.1795 40 Slope : 47.6784
2 4.6 13118 46 Intercept: -16.3729
3 5.2 1.3929 50 Correlation Coefficient : 0.9999
4 6.2 1.5182 56
5 6.9 1.6001 60
1 (CFM)
65.4
y=47.678x-16.373
0.0 T T T T T T T T T T T T T T T T T r r
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
‘. 2 ' vl'/'—‘IEE ; ’
Calibrated by I E Approved by : -
( Mr.Teeravut Sukdee ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf BP Co., Ltd. Barometric Pressure (mm Hg) : 757
Calibrate Location : WY1 3 suatnuau Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS0359
CalibrationSheet No.: C-050522-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) (m3/min) (CFM)

! 36 1.1638 40 Islope: 42.6853

2 4.6 13118 46 Intercept: -9.8499

3 53 1.4059 50 Correlation Coefficient : 0.9998

4 6.4 1.5421 56

5 7.2 1.6339 60

1 (CFM)
65.4
y =42.685x - 9.8499
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 I 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) : 757
Calibrate Location : Wyl 2 shuathumnin Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS0372
CalibrationSheet No.: C-050522-BKK_FS0372 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 5332
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)

! 36 1.1638 40 Islope: 414791

2 4.6 13118 46 Intercept: -8.4443

3 54 1.4189 50 Correlation Coefficient : 0.9995

4 6.5 1.5539 56

5 7.3 1.6450 60

1 (CFM)
65.4
y=41.479x - 8.4443
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 I 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) : 757
Calibrate Location : TW.&R. WIUNI Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS1063
CalibrationSheet No.: C-050522-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)

! 2.6 0.9934 32 Slope : 34.2424

z 3.2 1.0989 36 Intercept: -1.8704

3 4.0 1.2252 40 Correlation Coefficient : 0.9997

4 4.8 1.3394 44

5 5.7 1.4569 48

1 (CFM)
65.4
| y =34.242x - 1.8704
0.0 —————T—— —————————
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
2
Calibrated by -JwTﬂ @ 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) : 757
Calibrate Location : T59aauLIh a9 Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS0374
CalibrationSheet No.: C-050522-BKK_FS0374 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 5195
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 0.9934 32 Slope : 33.6163

z 33 1.1155 36 Intercept : -1.3915

3 4.0 1.2252 40 Correlation Coefficient : 0.9998

4 4.9 1.3529 44

5 5.8 1.4694 48

1 (CFM)
65.4
| y =33.616x - 1.3915
0.0 ——————T—— —————————
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
e et
Calibrated by -JwTﬂ @ 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) : 757
Calibrate Location : W7 3 suatnuay Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS0375
CalibrationSheet No.: C-050522-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)

! 25 0.9747 32 |slope: 32.7855

z 3.2 1.0989 36 Intercept : -0.0551

3 4.0 1.2252 40 Correlation Coefficient : 0.9994

4 4.9 1.3529 44

5 5.7 1.4569 48

1 (CFM)
65.4
y =32.785x - 0.0551
0.0 —— 77—
0.5 1.0 1.5 2.0
Qstd (m3/min)
e e
Calibrated by -JwTﬂ @ 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) : 757
Calibrate Location : Y7 2 suatnumnin Temperature ( °C) : 32
Calibrate Date : 5-May-22 High Volume ID : BKK_FS0387
CalibrationSheet No.: C-050522-BKK_FS0387 High Volume Model : G1051
Calibrator ID: BKK_FS0624 High Volume S/N : 1626
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 2.3 0.9361 32 Slope : 29.0777

z 31 1.0821 36 Intercept : 4.6605

3 4.0 1.2252 40 Correlation Coefficient : 0.9991

4 4.8 1.3394 44

5 6.0 1.4940 48

1 (CFM)
65.4
| y =29.078x + 4.6605
0.0 —— —————————
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)

Calibrated by

Ci G

( Mr.Teeravut Sukdee )
Field Scientist(1)

Approved by :

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

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



ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. XLTWRBSJ Equipment ID BKK_FS1092
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 198.10 -1.90 -0.95 201.00 1.00 0.50
3 300.00 299.10 -0.90 -0.30 301.40 1.40 0.47
4 400.00 398.20 -1.80 -0.45 402.80 2.80 0.70
AVERAGE (%) -0.38 0.55

400

300

200

100

100

200

300

Ideal —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 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. TLTATGDW Equipment ID BKK_FS0785
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 100.50 0.50 0.50
2 200.00 199.50 -0.50 -0.25 200.70 0.70 0.35
3 300.00 299.00 -1.00 -0.33 301.10 1.10 0.37
4 400.00 398.70 -1.30 -0.33 399.00 -1.00 -0.25
AVERAGE (%) -0.36 0.21
400

300

200

100

100

200

300

Ideal —e— Actual NO

—— Actual NOx

400

Calibrated By

( Mr.Jirawut

Sakarn )

Field Environmental Scientist (3)

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

Approved By

—=ws 3

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-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) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
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 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. SUDL58MU Equipment ID BKK_FS1090
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
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 98.70 -1.30 -1.30 99.10 -0.90 -0.90
2 200.00 198.30 -1.70 -0.85 201.50 1.50 0.75
3 300.00 299.30 -0.70 -0.23 302.20 2.20 0.73
4 400.00 398.00 -2.00 -0.50 401.70 1.70 0.42
AVERAGE (%) -0.56 0.22
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)

Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-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) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 198.30 -1.70 -0.85
3 300.00 297.90 -2.10 -0.70
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.67
400 /
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 4-Jan-22 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. 3C72K8HB Equipment ID BKK_FS0784
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40
2 200.00 198.50 -1.50 -0.75
3 300.00 297.90 -2.10 -0.70
4 400.00 401.50 1.50 0.38
AVERAGE (%) -0.28
400 /
300 /
200 /
100
0 T T 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 4-Jan-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) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
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 4-Jan-22 Equipment Name SO2 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. XGYYV1AU Equipment ID BKK_FS1089
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 197.40 -2.60 -1.30
3 300.00 297.80 -2.20 -0.73
4 400.00 402.00 2.00 0.50
AVERAGE (%) -0.53
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




63/14-15,67/35-36, Sol Petchkasem/,/7/1, FPelchkasem Rd,

N A C Wallhapra, BanghkohkyaiBangkok 10600 Thailand.
e = ., Tel: (66) 02-8680812#13 Fax: (66) 02-8680800 www.jiranatee.com NSCT IS - TIS 17625
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : CL-00O9AB-63

Fage | of 2

Equipment Name . Data Logger with Temperature
Sensor

Manufacturer : Novalynx

Model : 110-WS-Z5DL-D

Serial No. : A5447

ID No. : - L6
Customer Received date : 26 Nov 2020
Name : ALS laboratory group (thailand) Co.,Ltd Calibration date : 2 Dec 2020
Address : 104 Phatthanakan 40, Phatthanakan Rd., Issue date : 7 Dec 2020
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand [/U &0
REVIEW BY ooV, bk
Reference Used During Calibration Calibration Condition APPROVED BY ........5%.4.......
1.5tandard Temperature Probe Model : ST3-100 A500, Temperature : (23+3)° I {
Serial No. : 667682-09, Due date : 22 Apr 2021 Relative Humidity : (55+153% ‘_,l 6199
2 Digital Temperature Indicator Made! : DTI-1000-A MK REXT O DIVME o dicsomiesamersse
Il. Serial No.. 671407-00591 Due date : 20 May 2021 S
Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through Natianal
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probs. The number : TT-0025-20, Certificate number : ER-0071
temperature scale use was based on 1TS-90. 20

This certificate replaces the jssued certificate number
CL-(009-63

1 ~—Y

=
Calibrated by J proved Signatory: .. -—%’i
[I'Mr. Sorawit Thachalad Q Mn Parinya Booncharoen
¥ Mr. Bongkoch Malithong Technical Support
JIRAN

ATE ASSOCIATES CO., LTD., And Calibration Manager

1S CERTIFICATE MAY NOT BE FEPROCEDUCED EXCE




63/14-16,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,

NA( Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HEANATEE AssOUIATES cO LD Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com - TI81 - IS 17025
CALIBRATION 0367
Gertilicate Mo, - CL-O009AR-»3
Hage ¥ ol ¢
Result of Calibration ;- & Without Adjustment [ With Adjustment
Calibration Range: 200C-40'C
Eunction:

This equipment was connected with temperature sensor Model : HMP60 S/N : R1131144
Dimension : Diameter 12mm. Length 80 mm.

Immersion Standard uuc

Depth Reading Reading Error Uncertainty

{mm) ("C) ("C) ("c) (“C)
50 20.059 19.90 -0.16 0.080
50 24,964 24,80 -0.16 0.080
60 29.874 29.70 0.17 0.080
60 34.865 34.50 -0.36 0.080
60 39.856 39.50 0.36 0.080

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.




63/14-15,67/356-36, Sol Petchkasem7,7/1, Petchkasem Rd, SS=—- %

;I'-..________./ 2
NAC Watthapra, Bangkokyai,Banghok 10600 Thailand.

o S NSC-TIS! - TI5 17025
31 Tel: (66) 02-84680812#13 Fax.: (66) 02-8680860 www.jiranalee.com “fyfl 1 CAUBRATION 0367

CALIBRATION REPORT

Calibration No. : RH-02 12AB2020

Measurement ltem . Retative humidity with dala logger.

Manufacture: Data

Model/Type

=nsor: HMPGO

Serial Number Data lo

1
=

Customer ALS laporatory group (Thailand) co, [,

anakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang

Thalland

Environmental Condilion:

neasuremant was carried oul In an ambient temperature of (256£3)°C. and reiative humidity of (50=15)%.

splay. Unit Under Calibration (UUC) was calibrated by comparison method wilth the equilibrium of

ssium Acetate, Mg(Nosk Magnesiumn Nitrate, KCl: Potassium Chloride to determine the

Measurement Dale r Det

lssued Date Dec 14

Measurement Resulls:

aaylta of calibration are reported in table below

Standard salt solution. Standard (%HH) UUCkwuing) Error

im Acetate

sium Nitrate

Lhome 1 S&as 1 Bdi

his calibrgtion repiaces the jssued calibration number RH-02122020

Performed by Approved Signalonyi. ... e e

".l. U aw f \.|;'J-"-1'.J|_J | N
[ A@ Mr. Parirya Beoncharoen
LI Mr. Bonghkoch Malithang

JIRANATE ASSOCIATES CO., LTD. | echnical Suppo

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



G3/14-15,67/35-36, Sol Petchkasem7,7/1, Pelchkasem Rd,
Wallhapra, Bangkokyai,Banglkok 10600 Thailand.
(66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranalee.com
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CERTIFICATE OfF CALIBRATION

Measurement Item

Manufaclurer

Model/Type

Scrial Number

Cuslomer

Test Condilions

Test Condilions

Calibration Procedure

Traceabilily

Measurement Dale

lssued Date

Calibrated by

M Mr. Sorawit Thachslad

O . Bongkoch Malithong

Cup anemometer with data logger.
Datn er: Neyalyr
WD @nemeiml i

y longer | 2. 280L-C

ineromater: WS-02

Clata e AGA4
Cup ar WED-0105.
ALS laboratory group (Thailand) co, id,
10 40, Phatthanakan RBd, Khw
Nimd tunnel cross Test geclon area
Anemometer fromtal area

Diameter of mountung gipe

Blockane ratic of test object
Alr temperature

Air pressure

Retative air humidivy
Calibration d oul base on

wds Carmie

IBC a1400-12-1 &0

Turbines;

MEASNET Anememeter Calibration Frocedure — Version 2:

This calibraticri documents the iraceable

measurements according 0 the

Metrology Thaitanc (NIMT).

December 1, 2020

December 7. 2020,

internationat

aeng Suan Luang,

Qo

100

01

e de 0 4
Lo N

10120

[
(BEe B

2005-Power Performance Measurerents of Elec

‘o national  slanc

NAC

JIRANATE ASSOCIATES CO.,LTD.

system of

Cerlificate No. | W5-02122020

Page 1 of 2 Pages

Khet Suan Lusnn, Bangkok 102560

oury

..I.T..'-

mm

-]

=02 'C
+0.2 hPa
+1.1 %RH

tricity Produeing Wind

Which realize the unil

units through Naticnal Inatituie

-7
# ;a/?
2 // L]

= i
Approved SIgnalory: L& .l e e ammesas

Mr. Parinya Booncharoen

Technical Support

And Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR

REFRODUCTION HAS

e | o

SEEN OBRTAINED IN WRITING FROM THE LABORATORY

NSCT TIS) - TIS 1702¢
CAUBRATION 0367



Resull of calibration;
Calibration in the range

The resulis of

M without adjustment

O win

of 1 - 16 m/e at a calibration interval of 1 m/s

63/14-16,67/36-36, Soi Pelchkasem?7,7/1,
Walthapra, Banghkohyai,Bangkok 10600 Thailand.
(66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranalec.com

calibralion and associated measurement uncertainiies are reperied in

atjusiment

Pelchkasem Rd,

\‘.\|l| t.u?

"'(r,

)
S

B

Cerlificate MNo. :

Page 2 of 2

the table below.

IJ,, AR 03

\\‘\‘\

",‘lf

Wa-02122020

Pages

Vain Reading Vuue Beading Errar Uncertainty
m/s m/s {m/s) (%)
1.996 1.9 -0.1 28
4,149 4.1 0.0 1.4
507 6.0 o 1.00
7.26 8.2 0.2 34
1081 10,3 0.3 1.89
12.01 12.6 0.5 32
13.08 14.4 0.4 20
16.00 16.9 0.2 1.07
16.02 18,6 0.6 0.5z
13.00 13.3 0.3 0.94
1087 g 0.3 0.66
8.98 0.2 0.2 0.70
4.9v 7.1 0.1 1.058
5,147 5.0 -0.7 0.26
3.035 3.0 0.0 1.7
1.040 0.9 -02 58
Uuc*: Unit Under Calibration
The reporied expanded uncertainty is based on standard uncerlainly multiplied by a coverage factor k-2

confidence of approximately

Appendix 1: Instrumentations

P56%

providing & level of

) Calibration Cerlificale Reporl
NO Sensor Manufacturer Model/Type Range
Date Number
i Pitot static TESTQ INC. 06352145 July 16, 2020 MW-0036-20 5 - 30 mis
Frecision Differential Zoglab Microsystem )
2 B DPMES&00 July 16, 2020 MW-0036-20 5 - 30 mis
Fressure Meter Co.Ltd.
Air velocity transducer
3 TSI INC, 84585-12 July 20, 2020 MW-00306AA-20 0-86 mfs
{hot wire)
Zoglab Microsystem )

4 Temperature i DSR-THP March 3, 2020 | HZ202003301001 -30 - 70°C

o, Lid.
) ) Zoglab Microsystem DSR-THP March 3, 2020

5 Relaiive humidity HZ202003301001 0 - 100 %RH

Co, Lo,
. Zoglab Microsystem OSR-THP March 3, 2020

& Atmospheric pressure HZ202003301001 500 - 1100 hPa
Co.Lid.

7 Wind tunnel E380M MP3E0D - 0 - 50 Hz

#*end of cerlificate of calibration™™*

NAC

RANATE ASSOCIATES €O., LTy

W NSCLTISI-TIS 17025
CALIBRATION 0367




63/14-18,67/35-36, Sci Pelchkasem7,7/1, Petchkasem Rd,
Watlthapra, Bangkohkyai,Bangkok 10600 Thailand. N

; NSC - TIS! - TIS 17025

Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com it ™ CALIBRATION 0367

NAC

CERTIFICATE OF CALIBBATION

Cerlificate No. WD-02122020

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

Manufaciurer + Data loggern: Novalynx

- Winag direction sengorn: Novalynx,

Model/Type : Data logoer: 110-WS-20DL-D,

s Wind direction sensor: WS-02F.

Serial Number : Dala logger: AG447

: Wind direction sensor; WSD-005,

Cuslomer . ALS laboratory group (thailand) Co.lid

104 Phatthanskan 40, Pha Rd.Khwaeng Suan Luang, Khet Suan LuangBangkok 10250

Thailand.

Environmental Condition:

i

The measurement was carried oul in an ambient wemperature of 3+3) C, and relative humidity of (40£10)%

Measurement Melhod:

The wind direction sens -alibration according to comparison method with reference angle measurement electronic theodolite and

. The measurement were taken at 45" intervals in clockwise and counterclockwise direclions

line laser is used for axis conir

¢ i

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

Traceability:

The measurement results are ‘raceable to the international system of units (81) through Certificate No: CC563-07-0046, Certificate

No: KWB63/0044.

Measurement Date : December 07, 2020
lssued Date . December 14, 2020

Approved Signatory::,..

Performed by

Mr. Sorawit Thachalad ! N’AC
[ wr. 2ongkoch Malitheng

" 1SS50CIATES CO.,LTD.

Mr. Parinya Booncharoen,

Technical Support

and Calibration Ma

THIS CERTIFICATE REFPORT MAY NOT BE REPROCCDUCED EXCEPT IN PULL UNLESS PERMISSION FOR REPRODUCTION

LAS DOCK CRTAIMOG M AWRITIKG SROW THS | ARMBATORY



63/14-16,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkek 10600 Thailand.

J
NAC

Tel:

Continuation of Certificate of Calibration Number

Result of calibration: [ Without gdjustment M witn adjusiment.
Calibration in the range of 0 - 360 ° al a calibration interval of 45",

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

i

(66) 02-86808124#13 Fax: (66) 02-8680860 www.jiranatee.com

\.‘\n\“l " ,?"
PR e g
"

i

——

N

TR

oty
%)

Pages 2

' ) h g
NSC - TIS) - TIS 17025
CALIBRATION 0367

Certificate Ne: WD-02122020

of 2 pages

Nominal Angle Slandard Reading uuC Reading Error Uncertainty

NO Turning Direction s 5 : N }

(") () ) ") +(")

0/360 340 359 -1 2.7
2 48 45 40 -5 2.7
3 o0 20 87 -3 &7
4 1386 1358 3 -2 2.7
Clochwise
5 180 180 180 0 2
e} 225 225 228 2 a2
7 270 270 274 4 271
= 35 3185 3e 4 271
o 0/360 360 309 -1 2.71
1C 45 45 40 -0 271
11 Q0 20 87 -3 271
12 135 136 138 -2 2.71
Counter Clockwise

13 180 180 180 0 2.71
14 2256 225 228 5 271
15 270 270 274 4 271
14 316 3186 319 B 2.71

UUC* Unit Under Calibration The

providing a level of confidence of approximately 95%

*»*gnd of Certificate of Calibration™™*

NAC

JIRANATE ASSOCIATES CO., LTD,

reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
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63/14-16.67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, iﬁ
w snghokyai kok 1 iland. I WA S
N C atthapra, Banghkolyai,Banghko 0600 Thailand "//':\\ ¥ NECTTISt- TS 17025
A f.,,-,,h,\u\ CALIBRATION 0367

el: (66) D2-8680812#13 Fax: (6¢6) 02-8680860 www.jiranatee.com

CALIBRATION BREPORT

Calibration Number. : RG-02122020
Page 1 of 2 Pages

Measurement ltem » Bain gauge with data logger.

Manufacturer : Data logger: Novalynx.

: Rain gauge: Novalynx,

Model/Type : Data logaen 110-wW8&-250L-D,
: Relalive gauge: 110-WS-25RG.
Serial Number : Daia loggen A6447.

: Rain gauge: RG-005.

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

Bangkok 10280, Thaitand.

Environmental Condition;
The measuremeni was carricd out in an ambient temperature of (26+3)°C, and relative humidity of (50«1 5)%.

Measurement Method:
The Aain gauge, Unit Under Calibration (UUC) was calibrated by Precision reference boiile with flow adjuster at low rate 0.6 mm
nar minute or 1 tipping every 20 seconds: The tipping number was .determined by procedures below.
1. Obtain rain gauge inlet srea:
Rain gauge precise diameter in em — Diameter/2 = R (radius)
Rain gauge area= A'R*3.14 (UUC dizmeter=20.3 cm, UUC radius=10.15 cm)
Rain gauge area= 223.0 em”.
Obtain thearetical correct rain gauge answer (number of tippings) using 323.0 l:rn? intet area and 0.5 L of rain,
a) 10000 cmg / 328.0 e’ inlet arpa = 30.90 (rain gauge area = 1/30.90 of square meter)
h) 30.90 * 0.5 L volume=1545 mm (mm of rain over | m surface} 800 ml of rain volume on the rain gouge
area = 15,48 mm of rain,

-

¢)  Number of tipping=15.456 / 0.26 mm= &2 lippings.

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

Measurement Date : Dec 07, 2020
lssued Date : Dec 14, U 0
-~ " 4
o Ve i
Performed by P50y o s BESTEelof ) o) ' NN S —
[(J wr. Sorawit Thachalad NAC 5
Mr, Parinye Booncharoen.
M wr. Bonghoch Malithong JIRANATE ASSOCIATES CO, , L :
Technical Support

and Calibration Manager

THIS CALIBRATION REPCORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEECN QBTAINED IN WRITING FROM THE LABORATORY.



NAC

Continualion of Calibralion of Calibration Number

Resull of Calibration: Without Adjusiment [ with Adjustment.

The results of calibration are reporied in fable below.

63/14-15,67/35-36, Soi Petchkasem?7,7/1, Pelchkasem Rd,
Watthapra, Banghohkyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com i  caustaTionse?

Wy,

Y,
W

ot
i

4

Calibralion Number. RG-02122020

Page 2 of 2 Pages

Quantity of H,O ] . s .
(i) Determined Tipping Tipping count Acceplable Tipping count
500 6z 61 60 - ¢4
500 6z 61 60 - 64
500 62 62 6Q - &4
500 62 62 60 - &4
500 62 62 60 - 64

Remark: The procedure is made io verify the correct reading of the Unit under Calibralion rain gauge when a piecise volume of water

fails inio i cone. We suggest that the number of fipping should be within 2% different from the 62 tipping (correct range: G0-64

tipping, it meane thai the rain gauge meets the manufaciurer acceplable UmiL

*0nd of calibration report™*

NAC

JIRANATE ASSOCIATES CO., LTD,

- )
¥ NSC-TISI-TIS 17025




63/14-15,67/35-36, Sol Petchkasem7,7/1, Pelchkasem Rd, Sy
NAC Watthapra, BanghkohyaiBangkok 10600 Thailand. PN

Al NSC TS Tis 17025
Tel: (66) 02-8680812413 Fax: (66) 02-8680860 www jiranatee.com W CALBRATION 0367

CALIBRATION REPORT

Calibration Number, : BP-02122020

Page ' of 2 Pages

Measurement [tem : Barometric pressure with data logger.

Manufacturer : Data logper: Novalyny

: Barometric pressure: Novalynx

Model/Type Data logger: 110-WS-250DL-D.

. Barometric pressure; 110-WS-25BF,

Serial Number . Data logaer AS447
: Barcmeyic pressure; A5447.
Customer : ALS laboratory group (Thalland) co., Ud,
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang,

Banghkok 10280, Thailand.

Environmenlal Condition:

The measuremens. was carried out in an ambient temperature of (2543)°C. and relative humidity of (501 5)56.

Measurement Method:
The Barometric pressure sensor, Unil Upder Calibration (UUG) was calibrated in the pressure conditioning chamber, The standard

pressure (P at 990 - 1016 hPa was generated by digital pressure generator. The pressure reading of UUC (P.c) were

compared o the pressure reading of standard ‘o determine the error,

Traceability:

This calibration documents the traceability to national standard which realize the unit of measurements according to the national

system of units (S) through Druck Limited wia Ceriificate Neo: PS1206, Certificate No: PS12a7.
Measurement Dale : Dec 07, 2020
Issued Date : Dec 14, 2020

NAC @”/
Performed by ADDFOVED SIONEEOTYL i Il i T L s S

M wr. Sorawit Thachalad JIRANATE ASSOCIATES CO,,LTD,

Mr. Parinya Booncharoen.
O wmr. Bongkoch Malithong .
Technical Support

and Calibration Manages

THIS CALIBRATION REPORT MAY NOT BE REPROCEDUCED EXCEPT IN PULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Continualion of Calibralion of Calibration Number

3/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
Watthapra, Banghkohyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranalee.com

Fesult of Calibration: Without Adjustment I witn Adjusiment

The resulls of calibration are reported in table below,
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CALIDRATION 0367
Number: BP-02122020
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Calibration Poinl F s reading Puug reading Error
(hPa) (hPa) (hPa) (hPa)
slolyl Q00,002 oB0E814 02
(elsh) 0056.004 204641 04
1000 1000.001 Qe 720 0.3
1006 10056.002 1004462 ® 05
1010 1010.010 1009771 0.2
10158 1015,009 1014.249 0.8

*ond of calibration report™*

NAC

JIRANATE ASSQCIATES CO., LTD.




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
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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.
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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
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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***




ANATEE ASSQUIATES COLTD

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,

N A C Watthapra, Bangkokyai,Bangkolk 10600 Thailand.
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

NSC - TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificale Mo. : CL-013-463
Page 1 of 2

Equipment Name : Data Logger with Temperature
Sensor

Manufacturer : Novalynx

Model : 110-WS-25DL-D

Serial No.: A5443

ID No. : -
Customer Received date : 8 Dec 2020
Name : ALS laboratory group (thalland) Co.,Ltd Calibration date : 10 Dec 2020
Address : 104 Phatthanakan 40, Phatthanakan Rd., Issue date : 14 Dec 2020
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand REVIEW BY' ..o X as snssensons
APPROVED BY
Reference Used During Calibration Calibration Condition /
1.Standard Temperature Probe Model : STS-100 A500, Temperature :(23£3)°C | NEXT CAL. DATE “357/22 ______
Serial No. : 867682-09, Due date : 22 Apr 2021 Relative Humidity : (55+1b)%.

2.Digital Temperature Indicator Model : DTI-1000-A MK
I, Serial No.: 671407-00591 Due date : 20 May 2021

Calibration Procedure Traceahility

The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-00L according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number : TT-0025-20, Certificate number : ER-007 1-
temperature scale use was based on [T5-90. 20

] Mr. Sorawit Thachalad r. Parinya Booncharoen

¥ Mr. Bongkoch Malithong Technical Support
NA( And Calibration Manager

IRANAIE ASSOCIATES.CO.LTD. :
Ny o

Calibrated by JI Approved Signatory: .- W ...................

THIZ CERTIFICATE MAY NOT BE REPRCOCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN
CBTAINED IN WRITING FROM THE LABORATORY.



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

NA( Watthapra, BangkokyaiBangkok 10600 Thailand. oo
ANATEE AssocivTs con Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com  NSToTisi- nsTios
CALIBRATION 0367
Certificate No. : CL-013-43
Page 2 of 2
Result of Calibration ;- M Without Adjustment [ With Adjustment
Calibration Range: 20°C-40"C
Function:

This equipment was connected with temperature sensor Model : HMP60 S/N : R1131111
Dimension : Diameter 12mm. Length 80 mm.

Immersion Standard uuc

Depth Reading Reading Error Uncertainty

(mm) ("C) ("C) ("C) ('c
60 20.053 19.60 -0.45 0.080
5]9] 24.879 24.50 -0.38 0.080
80 29.865 29.50 -0.36 0.080
60 34.851 34.40 -0.45 0.080
60 39.835 39.40 -0.43 0.080

UUCH* : 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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CERTIFICATE OF CALIBBATION

Measurement Item

Manufacturer

Model/Type

Serial Number

Customer

Test Conditions

Test Conditions

Calibration Procedure

Traceability

Measurement Dale

lssued Date

Calibrated by

VI Mr. Sorawit Thachalad
[J Mr. Bongkoch Malithong

This calibration

Certificate No. : W8-

06122020

FPage 1 of 2 Pages

Cup anemomeier with data logger.
Data logger: Novalynx,

Cup anemometer: Novalynx.
Data logger: 110-W3-25DL-D.
Cup anemometer: WS-02F,
Data logger; AD443,

Cup anemaometer: WSD-002.

ALS laboratory group (Thailand) co., ltd.

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

Wind tunnel cross test section area 200 f:n’"3
Anemometer frontal area 100 em’
Diameter of mounting pipe & mm
Blochkage ratio of test object €15 B I

Air temperature 24,1 0.2 "C
Air pressure 10144 +0.2 hPa
Relative air humidity 40.1 +1.1 %RBH

Calibration was carried oui base an
leC 61400-12-1 el 1:
Turbines;

MEASNET Anemometer Calibration Procedure -

200&6-FPower Performance Measurements of Electricity Producing Wind

Version 2: 2009;

documents the traceable o national Which

to the

standard, realize the unit of

measurements  according international

and (NIMT).

system of units (SI) through National Institute of

Metrology Thall

December 117, 2020.

December 14, 2020.

{ e

Approved: Signatory il . Lvmimsaiimgmesin

Mr. Parinya Booncharoen

Technical Support

NAC

JIRANATE ASSOCIATES CO.,LTD,

And Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS FERMISSION FOR

REPRODOUCTICN HAS BEEN CBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : W2-05122020
Page 2 of 2 Pages
Result of calibration: [ without adjustment O with adjustment
Calibration in the range of 1 = 16 m/s at a calibration interval of 1 m/s.

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

Verp Reading Vyue Reading Brror Unecertainty

m/s m/s (m/s) (%)
2035 1.9 -0.1 25
4,098 4.0 -0.1 1.3
6.04 6.1 0.1 1.00
7.97 8.1 0.1 079
10.01 ' 102 0.2 0.67
12.00 12.3 0.3 0.65
14.02 14.5 0.5 042
16.98 16.7 0.7 1.20
16,01 18,6 0.6 1.09
13.00 133 0.3 075
11.01 11.8 0.3 0.66
8.97 2.1 0.1 0.66
6.98 Zsl 0.1 098
5.137 8.1 0.0 0.94
2,090 3.0 0.0 4
1.038 0.9 -0.1 5.4

UuUC® 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 25%

Appendix 1: Instrumentations

Calibration Certificale Report
NO Sensor Manufacturer Model/Type Range
Date Number
1 Pitot static TESTO INC, 06362145 July 16, 2020 MW-0036-20 o - 30 m/s
Precision Differential Zoglab Microsystem .
2 OFPM2500 July 16, 2020 MW-0036-20 & - 30 m/s
Pressure Meter Co,Lid.
Air velocity transducer
3 TSI INC. 8466-12 July 20, 2020 MwW-0036AA-20 Q-5 mie
(hot wire)
) . Zoglah Microsystem -

4 Temperature B DER-THP March 3, 2020 | HZ202008301001 -30 - 70°C

Q.,L1a.
Zoglah Microsystem DER-THFP March 3, 2020

13) Relative humidity HZ202008301001 0 - 100 %RH

Co.Lid.
: Zoglab Microsystem DER-THP March 3, 2020

o] Atmospheric pressure e A HZ202008301001 500 - 1100 hPa
0., L1d.

7 Wind tunnel E5850M MP330D - - 0 - 80 Hz

***cSnd of certificate of calibration™*

]

NAC

JIRANATE ASSOCIATES CO., LTD.
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CALIBRATION REPORT

Calibration No. : RH-08122020

Measurement Item . Relative humidity with data logger.

Manufacturer : Date logger: Novalynx.

. Relative humidity sensor Novalynx.

Model/Type : Data logger: 110-WS8-250L-D.
: Relative humidity sensern HMPG&O.

Serial Number : Data logger: A54423.

: Relative humidity sensor: RT131111.
Customer : ALS laboratory group (Thailand) co, lid.
104 Phatthanakan 40, Fhatthanakan Rd, Khwaeng Suan Luang, Khet

Bangkok 10250, Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (256+3)°C, and relative humidity of

Measurement Method:

Page 1 of 1 Pages

Suan Luang,

(60x158)%.

The Relative humidity with display, Unit Under Calibration (UUC) was calibrated by comparison method with the equilibrium of

standard sali solution CHaCOOK: Potassium Acetate, Mg(Nos): Magnesium Nitrate, KCl. Potassium C

Measurement Date : Dec 14, 2020
lssuad Date : Dec 14, 2020

Measurement Results:

The resulis of calibration are reported in table below.

hloride to determine the errors.

Standard salt solution. Standard (%5RH) UUCgeaging Brror

CH;COOMK: Potassium Acetate 22561 22.8 -0.01

Mg(Noz): Magnesium Nitrate 52.89 62.4 -0.49

KCL Potassium Chloride 84.34 84.2 -0.14
Performed by ADProved SIGNBIOIYIE D, ...l iiiswmin s s ssisismsstisssionsniion

[ mr. Sorawit Thachalad NA(!

M Mr. Bongkoch Malithong JIRANATE ASSOCIATES CO., LTD,

Mr. Parinya Booncharoen,
Technical Support

and Calibration Manager

THIS CALIBRATION REFPORT MAY NOT BE REFPROCEDUCED EXCEPT IN FULL UNLESS PERMI
HAS BEEN OBTAINED IN WRITING FROM THE LABCRATORY.

SSICN FOR REPRODUCTION
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CERTIFICATE OF CALIBRATION

Certificate No. WD-056122020

Page 1 of 2 pages

Measurement [tem : Wind direction sensor with data logger.

Manufacturer : Data logoer: Novalynx.

: Wind direction sensor: Novalynx.

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

Serial Number : Data logger: A5443,

: Wind direction sensor: WSD-D02.

Customer : ALS laboratory group (thailand) Co.Lid.
104 Phatthanakan 40, Phatthanakan Rd.,Khwaeng Suan Luang, Khet Suan LuangBangkok 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 directicn sensor calibration accerding io comparison method with reference angle measurement electronic theodolite and

line laser is used for axis control, The measurement were taken at 456" 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 fraceable to the international system of units (SI) through Ceriificate No: CC663-07-0048, Certificate

No: KWBS63/0044,

Measurement Date : December 09, 2020
Issued Date . December 14, 2020

7

Performed by NA( : APPrOVEd SIgNaLOTY:. ot msws fomressm s emssmeessnrens o es

M Mr. Sorawit Thachalad A AMORINTES 8 230, T ——
[ . Bongkoch Malithong Technical Support

and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRCOCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION

Hag RECK MBTAINED IM WERITING ORMW THE | ARMBRATMRY
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Continuation of Certificate of Calibration Number Certificate No: WD-05122020

Pages 2 of 2 pages

Result of calibration: [J Without adjustment M with adjustment.
Calibration in the range of O - 340 ° 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 ) ' . 5 .
) ) ] ) +(°)

1 D/360 360 359 =] 2.71

2 45 45 41 -4 2.71

3 20 Q0 a8 -2 2.71

4 138 136 183 -2 2.71

Clockwise

& 180 180 179 -1 2.71

6 225 2256 226 1 271

7 270 270 272 2 2.7

g 315 B16 817 2 2.7

o 0/360 360 3869 -1 2.71

10 45 48 41 -4 271
11 20 20 aa & 271
12 138 185 138 -2 271

Counter Clockwise

13 180 180 179 -1 27
14 225 226 226 ] 2.71
15 270 27 272 2 277
16 315 318 317 2 271

UuUC* 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%

**cnd of Certificate of Calibration***

J
NAC

JIRANATE ASSOCIATES CO., LTD,
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CALIBRATION REPORT

Calibration Number. : RG-05122020
Page 1 of 2 Pages

Measurement ltem : Rain gauge with data logger.

Manufacturer . Daia logger: Novalynx.

1 Rain gauge: Novalynx.

Model/Type . Data logger; 110-W3-250L-D.
: Relative gauge: 110-W3-28RG.

Serial Number : Data logger: A5443.
: Rain gauge: RG-002,

Customer : ALS laboratery 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 (28+£3)°C, and relative humidity of (50x15)%.

Measurement Method:
The Rain gauge, Unit Under Calibration (UUC) was calibrated by Precision reference bottle 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. Obtain rain gauge inlet area:
Rain gauge precise diameter in ¢m = Diameter/2 = R (radius)
Rain gauge area= R*R*3.14 (UUC diameier=20.3 cm, UUC radius=10.156 cm)
Rain gauge area= 323.6 cmz.
2.  QObtain theoretical correct rain gauge answer (number of tippings) using 323.6 em’ inlet ares and 0.6 L of rain.
a) 10000 cmg / 323.6 cm2 inlet area = 30.90 (rain gauge area = 1/30.90 of sguare meter)
by 30920 * 0.5 L volume=15845 mm (mm of rain over ] m° surface] 8500 ml of rain volume an the rain gauge

area = 1545 mm of rain.

o

Number of tipping=156.48 / 0.256 mm= &2 tippings.

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

Measurement Date : Dec 14, 2020
lasued Date : Dec 14, 2020
Performed by pproved SIgnatory:.. 4 . £ i e

O] Mr. Sorawit Thachalad

Mr. Parinya Booncharoen.
M Mr. Bongkoch Malithong v
Technical Support

JIRANATE ASSOCIATES CO., LTD. and Calibration Manager

THIS CALIBRATION REPORT MAY NOT BE REFROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FRCM THE LABORATORY.
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Continuation of Calibralion of Calibration Number Calibration Number: BGO&6122020
Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [ with Adjustment,

The results of calibration are reported in table below.

Quantity of H,O
mD Determined Tipping Tipping count Acceptable Tipping count
800 oz 60 60 - 64
500 62 61 60 - 64
800 62 61 60 - 64
500 62 60 60 - 64
500 62 61 60 - 64

Remarlks: The procedure is made lo verify the correct reading of the Unit under Calibration rain gauge when a precise volume of water
falle into its cone. We suggest that the number of tipping should be within £2% different from the &2 ftipping (correct range: 60-64

tioping) it means that the rain gauge meets the manufacturer acceptable lmit

=*End of calibration report™*

NAC

JIRANATE ASSOCIATES CO., LTD.
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CALIBRATION REPORT

Measurement ltem

Calibration Number. : BP-05122020
Baromeiric pressure with data logger.

Page 1

I of 2 Pages
Manufacturer

: Data logger. Novalynx.

Barometric pressure: Novalynx.
Model/Type

Data logger: 110-WS-25DL-D,

Barometric pressure; 110-WS-26BP.
Serial Number Data logger: A5443.
Barometric pressure: A5443.

Customer

ALS laboratery group (Thailand) co, lid

104 Phatthanakan 40, Phatthanakan Bd, Khwaeng Suan Luang, Khet Suan Luang,
Banglkolk 10280, Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (25+3)°C, and relative humidity of (601 5)%,
Measurement Method:

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

pressure (Psrp) at 990 - 1018 hPa was generaied by digital pressure generator. The pressure reading of UUC (Pue) were
compared to the pressure reading of standard to determine the error.
Traceability:

This callbration documents the traceability to national standard which realize the unit of measurements according to the national
system of units (3l) through Druck Limited via Certificate No: PS1206, Certificate No: PS1237,

Measurement Dale

: Dec
Issued Date

11, 2020
: Dec 14, 2020

Performed by

NA( : Approved Signatory:”
O mr. Sorawit Thachalad
M Mr. Bongwoch Malithong

JIRANATE ASSOCIATES CO,, LTD,

Mr. Parinya Booncharaen,

Technical Support

and Calibration Manager

THIS CALIERATION REPORT MAY NOT BE REPROCEDUCED XCEPT IN FULL UNLESE PERMISSION FOR REPRODUCTION
HAS BzeN OBTAINED IN WRITING FROM THE LABORATORY,

C- TIS! - TI5 17025
CALIBRATION 0367
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Continuation of Calibration of Calibration Number Calibration Number: BP-05122020

Page 2 of 2 Pages

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

The results of calibration are reporied in table below.

Calibration Point Py reading Pue reading Error
(hPa) (hPa) (hFa) (hPa)
900 #20.008 P20.104 0.1
o085 905002 9056.241 0.2
1000 1000.007 1000.300 0.3
1008 1005.001 1006431 0.4
1010 1010.004 1010.392 0.4
1018 1018.011 1016412 0.4

***E&nd of calibration report***

NAC

JIRANATE ASSOCIATES CO., LTD.
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CERTIFICATE OF CALIBRATION

Cerlificate No: WS5-01042021
Page 1 of 2 pages

Measurement Item : Cup anemomeler with date logger.
Manufacturer : Data logger: Novalynx. W/ 5

: Cup anemometer: Novalynx. REVlEW BY ....W vant
Model/Type . Date logger: 200-W3-25LB.

» Cup enemometer: WS-02F.

Serial Number : Data logger: AS242,
: Cup anemometer: -

Customer 1 ALS laboratory group (Thailand) co., lid.
: 104 Phelthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.
Test Conditions : Wind tunnel cross lest section area 200 crn2
» Anemometer frontal area 100 e’
: Diameter of mounting pipe = mm
: Blockage ratio of test object 0111 [
Tesl Condilions + Air temperature 24.1 +08 "C
: Air pressure 10144  +0.4 hPa
: Relative air humidity 60,1 3.8 %RH
Calibraticn Procedure Calibration was carried out base on;
IEC 61400-12-1 €0.1: 2005-Power Performance Measurements of Eleclricity Producing Wind
Turbines;

MEASNET Anemometer Calibration Procedure - Version 2: 2009;

Traceability This calibration documents the traceable to national standard, Which realize the wunit of
measuremenis according to the international system of units (81} through National Institute of
Metrology Thailand (NIMT).

Measurement Date : Mar 31, 2021,
Issued Date : Apr 01, 2021,
Calibrated by Approved Signatory: |

[ wr. Sorawit Thachalad NA& Mr. Parinya Baoncharcen

¥ Mr. Bongkoch Malithong Technical Support
JIRANATE ASSOCIATES CO., LTD, s Y
and Calibration Manager

THIS CCRTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PEHMISSION FOR REPRODUCTION HAS BSoN
OBTAINED IN WRITING PROM THE LABORATORY.



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

Watthapra, Banghkokyai,Bangkok 10600 Thailand.

Continuation of Certificate of Calibration Number

Result of calibration:

V] without adjus

tment

[ with adjustment

Calibration in the renge of 1 - 16 m/s at a calibration Interval of 1 m/s.

Cerlificate

The results of calibretion and associated meassurement uncertainties are reported in the table below.

Tel: (66) D2-8680812#13 Fax.: (66) 02-8680860 www jiranatee.com

No. : W&-01042021
Page 2 of 2 Pages

Vs Reading Vyuee Beading Error Uncertainty

m/s m/s (m/s) (%)
2032 1.8 -0.2 2.7
4,107 3.9 -0.2 1.5
46.03 6.0 0.0 1.01
8.03 8.0 0.0 0.76
10.02 10.0 0.0 0.80
12.02 12:1 0.1 0.50
14.01 14,1 D.1 D.63
16,98 16.2 0.2 0.61
16,00 16.2 02 0.67
13.00 13.0 0.0 .65
10.97 11.0 0.0 082
2.03 2.0 0.0 0,76
7.02 70 0.0 1.0
6.093 5.0 -0 0.9
3.04z2 29 -0.1 1.8
1.03¢ 0.7 -0.3 7.0

UUG* Unit Under Calibration
The reported expanded uncertainty is based on stendard uncerlainty multiplied by a coverage factor k=2

confidence of approximately 95%

Appendix 1: Instrumentations

providing a level of

Calibration Certificate Report
NO Sensor Manufacturer | Model/Type Range
Date Number
1 Piiot static TESTO INC. 06352145 July 16, 2020 MW-0035-20 5 - 30 mfs
2 Precision Differential Pressure Meter Zoglah DPM2500 July 16, 2020 MW-0035-20 5 - 30 mv/s
3 Alr velocity transducer (hol wira) T&l INC, 8455-12 July 20, 2020 MW-0038A4-20 0-56ms
4 Temperature Zoglab DSR-THRP March 30, 2020 | HZ202003301001 -30 - 70°C
5 Relative humidity Zoglab D8R-THP March 30, 2020 HZZ202003301001 0 - 100 %RH
& Atmospheric pressure Zoglab DER-THP March 30, 2020 HZ202002301001 &00 - 1100 hPa
7 Wind tunnel E580M MP330D — 0 - 80 Hz

**Ond of cerlificate of calibralion®**

NAC

JIRANATE ASSOCIATES CO,, LTD,




63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkohkyai,Bangkok 10600 Thailand.
TFE ASSOCTATES €40 111 Tel: (60) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificale No. WD-01042021
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: AS262.
: Wind direction sensor: -

Customer : ALS laboratory group (thailand) Co,Lid.
104 Phatthanakan 40, Phatthanakan Rd.,khwaeng Suan Luang, Khet Suan Luang,Bangkok 10280
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 reference angle measurement electronic theodolite and
line laser is used for axis control, The measurement were taken at 48" intervals In clockwise and counterclockwise

directions.

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

Traceability:

The measurement results are fraceable to the international system of units (SI) through Certificate No. CC563-07-0045,

Certificate No. KWS43/0044,

Measurement Dale ;s Mar 31, 2021.
Issued Date : Apr 01, 2021.

Performed by NA( : Approved Slgnatow,%

LI wr. scrawit Thachalad JIRANATE ASSOCIATES CO., LTD. Mr. Parinya Booncharosn.
M wr. Bongkoch Malithong

Technlcal Support

and Calibration Manager

THIS CERTIFICATE REFORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS FERMISSION FOR REPRODUCTION HAS REEN
OQBTAINED IN WHITING FRCM THE LABORATORY,
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63/14-15,67/36-36, Soi Petchkasem7,7/1, Petchkasem Rd,

Watthapra, Banghkohyai,Bangkok 10600 Thailand.
Tel: (66) D2-8680812#13 Fax.: (66) D2-8680860 www.jiranatee.com

Continuation of Cerlificate of Calibration Number

Result of calibration: [] without adjustment M with adjustment.
Calibration in the range of O — 360 " &l & calibralion interval of 467,

The results of calibration and

associated measurement uncertainlies are reported in lable below.

Cerlificate No: WD-01042021
Pages 2 of 2 pages

Nominal Angle Standard Reading UuUC* Heading Error Uncertainty

NO Turning Direction i . . . 2
) (") ] ) +(")

1 0/360 340 389 -1 3.0

2 45 48 42 -3 3.0
3 g0 20 88 -2 3.0
4 136 136 134 -1 3.0

Clochwise

5 180 180 180 3.0

(o} 225 226 228 3.0

i 270 270 273 3.0

8 316 316 318 3.0

Q D/360 340 369 =] 3.0

10 45 45 42 -3 3.0
11 Q0 20 88 -2 3.0
12 1356 136 134 -1 3.0

Counter Clochkwise

13 180 180 180 o 3.0
14 225 225 228 3 3.0
186 270 270 273 3 3.0
16 315 318 318 3 3.0

Uuc* Unit Under Calibration The reported expanded uncertsinty is based on standard uncertainty multiplied by a coverage factor

k=2 providing a level of confldence of approximately 95% -

***cnd of Cerlificate of Calibration®**

NAC

JIRANATE ASSOCIATES CO., LTD,
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CERTIFICATE OF CALIBRATION

Equipment Name : Data Logger with Temperature
Sensor

Manufacturer : Novalynx

Model : 200-WS-25LB

Serial No.: A5262

ID No. : -

Certificate No.O26-64
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 : 22 Apr 2021
2.Digital Temperature Indicator Model : DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date ;: 20 May 2021

Calibration Procedure
The temperature calibration was done by In-House

calibration method as WI-CL001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The

temperature scale use was based on ITS-90.

Received date : 26 Mar 2021
Calibration date : 30 Mar 2021
Issue date : 01 Apr 2021

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

Traceability

The measurement results are traceable ta the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number ;: TT-0025-20, Certificate number : ER-007 1-
20

Calibrated by

L1 Mr. Sorawit Thachalad
¥l Mr. Bongkoch Malithong

]|

Approved Signatory: .....
Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

NAC

HKANATE ASSOCIATES CO.,, LTD.

THIS CERTIFICATE MAY NOT BE REPROCEDUCED BXCEPT IN FULL UNLES

BESN

5

PERMISSION FOR REPRODUCTION HAS

OBTAINED IN WRITING FROM THE LABCRATORY.
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Certificale Na. : CL-026-64

Fage 2 of 2
Result of Calibration :- M Without Adjustment [ With Adjustment
Calibration Range: 20°C-40"C
Function:
This equipment was connected with tem perature sensor Model : HMPBO S/N : NO330785
Dimension : Diameter 12mm. Length 80 mm.
Immersion tandard uuc
Depth Reading Reading Error Uncertainty
{mm) (‘C) {"C) (‘¢ ("C)
60 20.074 19.8 -0.3 0.081
60 25.067 24.8 -0.3 0.081
60 30.057 29.8 0.3 0.081
60 35.048 34.5 -0.5 0.081
60 40.040 39.5 -0.5 0.081

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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CALIBRATION REPORT

Calibration No. : RH-0104202]
Page 1 of 1 Pages
Measuremenl [lem : Relative humidily with data logger.

Manufacturer : Data logger: Novalynx,

: Relative humidity sensor: Novalynx.

Model/Type : Data logger: 200-WS-25LB.
¢ Relative humidily sensor: HMPGO,

Serial Number : Data logger: AS262,
: Relative humidity sensor; NO3307885,

Cuslomer * ALS laboratory group (Thalland) co., Ud,
104 Phatthanakan 40, Phaithanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.

Environmental Condition:

The measurement was carried out In an ambient temperature of (26+3)°C, and relative humidity of (50«)8)%.

Measurement Method:
The Relative humidity with display, Unit Under Calibration (UUC) was calibrated by comparison method with the equilibrium of
standard salt solution CHaCOOK: Potassium Acetate, Mg(Nog) Magnesium Nitrate, KCL: Potassium Chlorida to determine the errors,

Measurementl Date : Mar 30, 2021

lssued Date »Apr 01, 2021

Measurement Resulls:

The results of calibration are reported in table below.

Slandard salt solution. Standard (%RH) UUChgqding) Error
CHsCOOHK: Polassium Acetate 22.5] 23.0 0.5
Ma(Nas): Magnesium Nitrate 52.89 52,2 -0.7
KCL: Potassium Chloride 84,34 82.3 -2.0
Performed by Approved Slgnatory%é/

[J Mmr. sorawit Thachatad Mr. Parinya Booncharoen.

M . Bongkoch Malithong Technical Suppert
NAC and Calibration Manager

JIRANATE ASSOCIATES CO., LTD.

THIS CALIBRATION REFORT MAY NOT BE REPROCEDUCED BXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY,



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. : ACC22004
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34178120

ID No.: BKK_FS0633

Condition As Found : GOOD

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

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

[ T

REVIEW BY ﬂ”‘r/&’ﬁtﬁ E

Location : -

Ambient Temperature : (23.0£3) e ] E
: 101.3 +£3 kP ‘ AN
PR : ) ‘ | APPROVED BY .o G
Relative Humidity : ( 50.0 £20 ) % /
ﬂ
i NE}{T CAL. DATE L’ 4/33
Received Date : 05 JANUARY 2022 fasmmanisia il
Calibration Date : 14 JANUARY 2022
Date of Issue : 17 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

( 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-T812-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on IEC-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
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl
Audio Analyzer AVR-3360A

Serial No.
MY 52302742
MY 53220104
MY 53220076
MY 60024273

62100114

2977900

34560495

V74486069

Cert. No.
Job No.
Pages

Cert. No.
EF-0011-21
EEL.BP. 05/0264
EEL.BP. 03/0264
1-15180725251-1
1500-07774E
AA-1008-21
AA-3003-21
EF-0010-21

: ACC22004
: VCO5AC0041
: 20f3

Due Date
10-Feb-22
10-Feb-22
08-Feb-22
15-Sep-22
08-Mar-22
05-Feb-22
16-Feb-22
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



SITHIPORN, SITHIPORN ASSOCIATES CO. LTD.

s

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22004
Jobh No. : VC65AC0041
Pages : 30f3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.006 0.06 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1001.3 0.1 0.1 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

1.19

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



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. : ACL21084

Pages : 10of8

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
00597161 / 180404 / 88174

BKK_FS0996

GOOD

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

— 7
REVIEW BY ﬂ”"t’m”’ 7

(23.0 £3) R

101.3 £3 kP
( ) 5 APPROVED BY .
( 50.0 £20 ) %

NEXT CAL. DATE 6(3/22

..........................

05 AUGUST 2021 '
06 -10 AUGUST 2021
11 AUGUST 2021

Nathakorn Pisutpaisan

7@;

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,
Nizociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21084
Job No. : VC64AC0060
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. er A Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-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-42KAI 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

eﬂ//"/L//



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
associates.. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21084
Job No. : VC64AC0060

Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncerfainty of
- ) @B) measurement (dB)
1. Absolute sensitivity A 0.2 N/A
2. Self-generated noise v - 02 CN/A
3. Acoustical signal tests of frequency weightings L _
125 Hz v - 03" 0.6
1000 Hz v - 03 0.6 -
8000 Hz v - 03 | 0.7
4, Electrical signal tests of frequency weightings "‘il
For 10 Hz to 4 kHz v - 0.3 ' 0.6

For > 4 kTiz 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 00
7. Level linearity on the reference level range v - 02 . 0.3
8. Level linearity including the level range control v - 02" 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 - -0l 0.1

QF-TS512-04-04-020664
a2 .VL A7



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

associates .-

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Acceptance

Reference Measured

Acoustic Signal Value Deviation Limit
(dB) (dB) {dB) {dB)
93.9 (93.96) 93.9 00 +0.3

2. Self-generated noise

2.1 Normal test

Measured Value
{dB )
15.8

Cert. No. : ACL21084
Job No. : VC64AC0060

Pages : 40f8

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.0
Flat 23.5

3. Acoustical signal tests of frequency weightings

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

1

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . i Acceptance
Flat C-weight A-weight .
. . Limits
125 0.2 0.3 0.3 +1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.0 0.1 0.1 +5.0

QF-T812-04-04-020664

m—ry ﬂ)ﬁl



SITHIPORN/; SITHIPORN ASSOCIATES CO,LTD.

associates .-

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21084
: VCO4ACD060
: 50f8

Deviation from various frequency weighting response curve (dB)

Frequency
(Hz) Acceptance
Flat C-weight A-weight L
Limits
63 0.1 01 | 0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 T
500 0.0 0.0 0.0 C. #15
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,
£000 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 +(.2
Flat 94,0 0.0 +0.2
3.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB )'
Fast 94.0 0.0 “
Slow 04.0 0.0 +0.1
Leq 94,0 0.0 +qQ.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

— 2



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates.- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21084
Job No. : VC64AC0060

Pages : 60of8
7. Level linearity on the reference level range

Anticipated Measured | . -Deviated Acceptance
Value Value Value Lirnits
(dB) (dB) . (dB) (dB)
137.0 137.0 00 +1.1
136.0 136.0 00 +1.1
135.0 135.0 00 | =11
134.0 134.0 0.0 1.1
133.0 133,0 0.0 1.1
132.0 132,0 0.0 x1.1
131.0 131.0 0.0 £1.1 ,_
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
1090 109.0 0.0 £1.1
1040 104.0 0.0 + 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 o1
74.0 74.0 C00 +1.]
69.0 69.0 00 1.1
64.0 64.0 00 +1.1
59.0 59.0 00 +1.1
54.0 53.9 00 | %12
49.0 49.0 0.0 *1.1
44.0 44.0 0.0 +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 21.9 0.1 +1.1
27.0 26.9 0.1 +1.]
26.0 25.9 0.1 +1,1
25.0 24.9 0.1 +1,1

QF-T812-04-04-020664 )
- DI



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
associates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21084
Job No. : VCO64AC0060
Pages : 7o0f8
8. Level linearity including the level range control

Anticipated Measured - Deviated Acceptance
Range Value Value - Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 940 0.0 1.1
9. Tone burst response )
Time Tone burst Anticipated | Measured .De\_r‘iated Acceptance
duration, Tb Cycle Value Value Vﬁiug Limits
Weighting | (ms) (dB) (dB) (aB)" | (dB)
0.25 1 . 108.0 107.9 01 | 15 ;5.0
Fast 2 8 117.0 117.0 0.0 v 10525
200 800 134.0 134.0 0.0 L0
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 -0.1 /15;-5.0
SEL 2 8 108.0 108.0 0.0 " 10 ;2.5
200 800 128.0 128.0 00 | 10
10, Peak C sound level
Number of cycle Anticipated Measured | Deviated | Acceptance
in Value - 'V‘éllu-e, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 - 133.0 0.0 -
One 1364 136.2 0.2 +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 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664
— L2F 7



SITHIPOR N/ SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates.

Cert, No. : ACL21084

Job No.
Pages
11. Overload indication
Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle {dB) (dB)
89.6 89.7 -0 1.5
12. High level stability
SLM Display | SLM Display | Deviated Aq_ceptance
Frequency at initial at final Value Lumts
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

+ VC64 AC0060
: 8of8

The reported uncertainty is based on a standard uncertainty multiplied by cq)rérage factork =2

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

QF-TS12-04-04-020664

End of Calibration Certificate

a;._.ﬁf.d'



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 1azs
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http;//wwwisithiphom.com  CALIBRATION 0394

Cert. No. : ACL21083

Pages : 10f8
L] L L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597159 / 180402 / 88172
ID No.: BKK FS0995
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 : - ;
oca. i REVIEW BY , %“/M"? F
Ambient Temperature : (2303 ) . O
: 101.3 =3 kP: j@
Pressure ( ) a APPROVED BY \-ﬁ‘_‘ﬁ
Relative Humidity : ( 500 £20 ) % / ,w”‘
7 )
NEXT CAL. DATE éé’/’uf
Received Date : 05 AUGUST 2021
Calibration Date : 06 -10 AUGUST 2021
Date of Issue : 11 AUGUST 2021
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.
eGSR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21083
Job No. : VC64ACO060

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-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 88460A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264  10-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
s 2 4



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates .-

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21083
Job No. : VCo4ACD060

Pages : 30f8

Uncertainty | Maximum-permitted
Parameter Pass Eail uncertainty of
o (@B) ) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - | 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 03" 0.6
1600 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings V
For 10 Hz to 4 kHz v’ - 0.3 2 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 o - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-T512-04-04-020664

N Tl




SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates .-

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21083

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) ... {dB) (dB)
93.9 (93.96) 93.9 00 | =03

2. Self-generated noise
2.1 Normal test

Measured Value

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 239

2,2 The microphone of the sound level meter was replaced by electrical signal inéut device.

3. Acoustical signal tests of frequency weightings

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

+ VCOo4AC0060
: 40f8

Freguency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc?pt.ance
e Limits
125 0.2 0.3 03 *1.5
1000 0.0 0.0 0.0 +1.0
8000 0.7 0.8 0.8 +5.0

QF-T512-04-04-020664
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Cert, No. : ACL21083

Job Na. : VC64AC0060
Pages : S5of8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to ll_kliz.
Frequency Deviation from various f‘requency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight .
, Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *].5
500 0.0 0.1 0.0 %15
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 f
5.1 Frequency weightings at 1 kHz {;’I
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB )
A - weight 94.0 0.0 ot
C - weight 94.0 0.0 S 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 04.0 0.0 +0.1
Leq 94.0 0.0 + Q.
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-T812-04-04-020664
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Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS512-04-04-020664

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 1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 + 51
133.0 133.0 0.0 +1.]
132.0 132.0 0.0 # 1.1
131.0 131.0 0.0 £7.)
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
104.0 104.1 0.1 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 = (]
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 + 14
79.0 79.0 0.0 2]
74.0 74.0 0.0 e e
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 -
54.0 54.0 0.0 sty
49.0 49.0 0.0 & 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 29.9 -0.1 + 1.1
29.0 29.0 0.0 + 1.1
28.0 27.9 -0.1 = 1.1
27.0 27.0 0.0 = 1.1
26.0 259 -0.1 = (8
25.0 249 0.1 + 1.1

Cert. No.

Job No.
Pages

: ACL21083
: VC64AC0060

: 60f8
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Cert. No. : ACL21083

Job No. : VC64AC0060
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 == 1)
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 1 108.0 108.0 0.0 1520
Fast 2 8 117.0 117.0 0.0 L0 =25
200 800 134.0 134.1 0.1 +1.0
Sl 2 8 108.0 108.0 0.0 15050
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 165 550
SEL 2 8 108.0 108.0 0.0 105 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 136.4 136.2 -0.2 +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 a
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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Continuation of Calibration Certificate

Cert. No, : ACL21083

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 89.6 . 00. £1.5
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Di\mits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.1 -0.1 +0.3

f
i
!

;
¥

: VC64AC0060
: §of8

The reported uncertainty is based on a standard uncertainty multiplied by cq_v'érage factork =2

or any value following caleulation,providing a lavel of confidence of apprﬁximately 95 %

QF-T812-04-04-020664

End of Calibration Certificate
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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.sithipharn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22038
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
00296514 / 179116 / 87523

BKK FS0971

GOOD

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

) g REVIEWRBY %ﬁ?@lﬂ%

e e e

(23.0 £3) °C ’-i
(1013 £3 ) kPa :“JPROVED BY
( 50.0 £20 ) %

/1 /s

unmr s et triraal)

§ NEXT CAL.DATE .

L S T L

05 JANUARY 2022
12-14 JANUARY 2022
17 JANUARY 2022

Nathakorn Pisutpaisan

T

(  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
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Cert. No. : ACL22038
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 (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. 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 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-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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Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22038
Job No. : VC65AC0041

Pages : 3o0f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) '
measurement (dB)
1. Absolute sensitivity v . 0.2 N/A
2. Self-generated noise 4 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 klz to 20 kHz - - - 1.0
5. Frequency and time weightings at | 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 3 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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Cert. No. : ACL22038
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Pages 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)
14.4

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 13.7
Flat 24.2

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 -4.5 + 1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 -1.1 -1.0 -1.0 +5.0

QF-TS 12-04-04-020664 é &
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22038

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) - : Aceeptance
Flat C-weight A-weight S
Limits
63 =1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 £E5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 15
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 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 al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-T812-04-04-020664

: VCO65AC0041
: Sof8
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7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 B
136.0 136.0 0.0 2l
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 G
132.0 132.0 0.0 = ;1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 -4 W
114.0 114.0 0.0 +:1.1
109.0 109.0 0.0 ==
104.0 104.0 0.0 =)
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
£9.0 €9.0 0.0 #1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 2T
74.0 74.0 0.0 E1.1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 =]
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 =11
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +].1
34.0 34.0 0.0 3=
30.0 30.0 0.0 +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 + 1.1
25.0 249 -0.1 + 1.1

Cert. No. : ACL22038
Job No. : VC65AC0041
Pages : 6of8
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Cert. No. : ACL22038

Joh No. : VCG5AC0041
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 ]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting L) (dB) (dB) (dB) (dB)
0.25 | 108.0 107.9 -0.1 | (P si,
Fast 2 8 117.0 117.0 0.0 105225
200 800 134.0 134.1 0.1 +1.0
Sl 2 8 108.0 108.0 0.0 K5 -S.O
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 k5230
SEL 2 8 108.0 108.0 0.0 s =2.5
200 800 128.0 128.1 0.1 +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 g
One 136.4 18539 -0.5 +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 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL22038

Job No. : VC65AC0041
Pages : 8of8
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limifs
one-half cycle | one-half cycle (dB) (dB)
89.6 89.7 0.1 =15
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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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00597156 / 180399 / 88169

ID No.: BKK FS0994

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 : - .

. ‘ REVIEW BY .. m’ﬂ’&"“ ?V

Ambient Temperature : (230 £3) o mesa

: 01.3 +£3
Press!n'e e ( 101.3 ) kPa APPROVED BY &
Relative Humidity : ( 50.0 £20 ) % .
6/8/7¢

o R AR T

Received Date : 05 AUGUST 2021 '

Calibration Date : 06 -10 AUGUST 2021

Date of Issue : 11 AUGUST 2021

Calibrated by : Nathakorn Pisutpaisan

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
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Cert, No. : ACL21082
Job No. : VC64AC0060

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 resul¢ of calibration :
1. Reference Standard Instruments : .
Instrument Model Serial No. “Cert. No. Due Date

Waveform Generator 332104 MY48017076 EF:001221  10-Feb-22
‘Waveform Generator 33511B MY52302742 EF-'{IJOI 1-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.Bi_’. 05/0264 10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BI;?. 06/0264  05-Feb-22
Digital Multimeter 33461A T MY53220116 EEL.BI:.’. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 150(,]'|-07774E 08-Mar-22
Condenser Microphone 4180 2977900 A&.—IOOS-H 05-Feb-22

Mesasuring Amplifier NA-42KAT 34560495 AA-3003-21  16Feb-22

2. This result of calibration was found accurate as shown on date and place of calibrati_oﬁ-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). o

3,2 Thailand Institute of Scientific and Technologica;l- Research (TISTR).

QF-TS12-04-04-020664
gy é f' o
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Cert. No. : ACL21082
Job No. : VC64AC0060

Pages : 3of8

Summary of Measurement Result :

: Uncertainty |  Maximum-permitted
Parameter ! Pass Fail : uncertainty of
' _ (@B) ‘measurement (dB)
1. Absolute sensitivity v 0.2 - N/A
2. Self-generated noise N - - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 " 0.6
1000 Hz 4 - 03 . 0.6
8000 Hz v - 0.3 ; 07
4. Electrical signal tests of frequency weightings i'l_
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 ;a’r : 0.2
6. Long - term stability v - 0.1 g 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 - 7 02 035
11. Overload indication o - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
—— P f -
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Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21082

Job No.
Pages

: VC64ACH060
s 40f8

Acceptanﬁe’

Reference Measured
Acoustic Signal Value Deviation Limit
(dB) (dB) |. (dB) (dB)
93.9 (93.96) 93.9 00 - +0.3
2. Self-generated noise

2.1 Normal test

Measured Value
(dB)

16.1

2.2 The microphone of the sound level meter was replaced by electrical signal inp:ut device,

Frequency Measured value
Weighting {(dB)
A - weight 11.6
C - weight 17.8
Flat 23.6

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight o
o Limits
125 0.3 04 0.3 + 1.5
1000 0.0 0.0 0.0 +1.0
8000 0.5 0.5 0.5 +5.0

QF-TS12-04-04-020664
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Cert. No. : ACL21082
Job No. : VC64AC0060
Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Frequency Deviation from various f‘requcncy weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight o
Limits
63 0.0 -0.1 ~0.1 +2.0
125 0.0 0.0 0.1 +1.5
250 0.0 -0.1 0.1 S
500 0.1 0.0 -0.1 L5
1000 0.0 0.0 0.0 T£1.0
2000 0.1 0.0 0.0 +2,0
4000 0.1 0.0 0.0 £3.0
8000 0.1 0.0 0.0 £5.0',
5. Frequency and time weightings at 1 kHz 3;
5.1 Frequency weightings at 1 kHz II.'H
Measured Deviated Acceptance
Frequency Value Value Limits .~
Weighting (dB) (dB) (dB)
A - weight 93.9 0.0 -
C - weight 94.0 0.0 £0.2
Flat 93.9 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value . Limits
Weighting (dB) (dB) (dB)
Fast 53.9 0.0 -
Slow 93.9 0.0 =0.1
Leq 939 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 94.0 241 0.1 +0.3

e 2K 4
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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 + 1.1
136.0 136.1 0.1 +1.1
135.0 135.1 0.1 1.1
134.0 134.1 0.1 1.1
133.0 133.0 0.0 x1.1°.
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 x1.1
124.0 124.0 0.0 £1.1
119.0 119.1 0.1 x1.1
114.0 114.1 0.1 1.1
109.0 109.1 0.1 £1.1
104.0 104.1 0.1 1.1
99.0 99.1 0.1 £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 x1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 1.1
54,0 54.0 00. | =11
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 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 +1.1
25.0 24.9 -0.1 +1.1

Cert. No. : ACL21082

Job No.
Pages

: VC64AC0060
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Continuation of Calibration Certificate

Cert, No. : ACL21082
Job No. : VC64AC0060
Pages : 7of8
8. Level linearity including the level range control

Anticipated | Measured - | - Deviated Acceptance
Range Value Value | Value -Limits
(dB) (dB) (dB) (dB)
Auto 94.0 940 0.0 #1.1

9. Tone burst response

Time Tone burst Anticipated Measured 'De\fiated Acceptance
duration, Th Cycle Value Value V:ii'u:_:_ Limits

Weighting | (ms) (dB) (dB) (aB)*. | (4B)
0.25 1 108.0 1079 01 -} 15;-50

Fast 2 8 117.0 116.9 -0.1 L 10725
200 800 © 1340 134.0 0.0 L 1.0

Slow 2 8 108.0 108.0 0.0 ‘ 1.5;-5.0
200 800 127.6 127.6 0.0 a0

0.25 1 99.0 98.8 0.2 ! 1.5;-5.0

SEL 2 8 108.0 107.9 -0.1 © 10525
200 800 128.0 128.0 0.0 | %10

10. Peak C sound level

Number of cycle Anticipated Measured | Deviated Acceptance
in Value - 'Vé-llﬁe, Lepeak Value Limits
test signal  (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 1364 136.4 - 00 =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 1354 135.1 -0.3 2.0

QF-T3812-04-04-020654
e 2D /— ~
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Cert. No. : ACL21082

Job No. : VC64AC0060
Pages : Bof8
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 15
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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Cert. No. : ACL21090

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
00597163 / 180406 / 88176

BKK FS0998

GOOD

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

— e

me f&?% ?

= ‘.

(230 £3 ) oC | REVIEW BY .

(1013 £3) kPa 1 = /.

(150.0 £20 ) % ! APRHOVEDBY. oo e
314/ 01

26 AUGUST 2021 | NEXT CAL. DA

07-08 SEPTEMBER 2021
08 SEPTEMBER 2021

Nathakorn Pisutpaisan

PNTS

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
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Continuation of Calibration Certificate

Cert. No. : ACL21090
Joh No. : VC64AC0062

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. i

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-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264 05-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-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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Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21090
Job No. : VCG64AC0062

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 - 0.6
1000 Hz v . 0.6
8000 Hz v . 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 5 0.2 0.35
11. Overload indication v 8 0.2 0.25
12. High level stability v - 0.1 0.1

QF-T512-04-04-020664
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Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21090

Job No.
Pages :

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

: VC64AC0062

4 0f 8

Measured Value

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

Measured value

Frequency

Weighting (dB)

A - weight 11.2

C - weight 17.3
Flat 23.0

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)
St Flat C-weight A-weight Acc?pt-ancc
Limits
125 0.4 0.4 0.4 * 1.5
1000 0.0 0.0 -0.1 +1.0
8000 -0.3 -0.2 .2 +5.0

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

Cert. No. : ACL21090

Job No. : VC64AC0062
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
il Flat C-weight A-weight Acc;fl:ptlance
Limits
63 0.0 0.0 0.0 £2.0
125 0.0 0.0 0.0 =15
250 0.0 0.0 0.0 *+1.5
500 0.0 0.1 0.0 1.5
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
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 s
C - weight 94.0 0.0 100
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-TS512-04-04-020664
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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 S|
136.0 136.0 0.0 £ 1]
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 |
133.0 133.0 0.0 +1.4
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 e 1]
129.0 129.0 0.0 il
124.0 124.0 0.0 % 1.1
119.0 119.0 0.0 =]
114.0 114.0 0.0 1
109.0 109.0 0.0 1.1
104.0 104.1 0.1 #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 S5}
74.0 74.0 0.0 £ 100
69.0 69.0 0.0 £ 1.1
64.0 64.0 0.0 £ 12}
59.0 59.0 0.0 + 1.1
54.0 54.0 0.0 x 1.1
49.0 49.0 0.0 k1]
44.0 44.0 0.0 £1.1
39.0 39.0 0.0 £ 1.1
34.0 34.0 0.0 =4
30.0 29.9 -0.1 ¥7.1
29.0 28.9 -0.1 + 1.1
28.0 28.0 0.0 & 1.1
27.0 26.9 -0.1 + 1.1
26.0 259 -0.1 £ Tl
25.0 249 -0.1 # 1.1

Cert. No. : ACL21090

Job No.
Pages

: VC64AC0062
: 6of8
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Cert. No. : ACL21090
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 1.1
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 1 108.0 108.0 0.0 1850
Fast 2 8 117.0 117.0 0.0 10 -2:5
200 800 134.0 134.1 0.1 +1.0
Sl 2 8 108.0 108.0 0.0 1.55-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 | 99.0 98.9 -0.1 1:53-5.0
SEL 2 8 108.0 108.0 0.0 L0219
200 800 128.0 128.1 0.1 +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 136.4 136.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 =
Positive half cycle 1354 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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Cert. No. : ACL21090

Job No. : VC64AC0062
Pages : 80f 8
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 +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 137.1 137.0 0.1 +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. : ACL21124

Pages : lof8
a L ] L ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NIL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597155/ 180398 / 88168
ID No.: BKK FS0993
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) °C REVIEWBY ﬁ’mef&;m/}
Pressure : { T01.3:£3 ) kPa

Relative Humidity : ( 50.0 £20 ) %

Received Date : 29 SEPTEMBER 2021

Calibration Date : 12-14 OCTOBER 2021

Date of Issue : 15 OCTOBER 2021

Calibrated by : Nathakorn Pisutpaisan
Approved by : ; @\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
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Cert. No.

Jab No.

Pages
Calibration Procedure : CP-AC-01

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

: ACL21124
: VC64ACO0071
: 20f8

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-0012-21 10-Feb-22
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 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-42K Al 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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Cert. No. : ACL21124
Job No. : VC64AC0071
Pages : 3Jof8

Summary of Measurement Result :

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 - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 22 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 5 0.2 0.25
12. High level stability v £ 0.1 0.1

QF-TS12-04-04-020664
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Cert. No, : ACL21124
Job No. : VC64AC0071

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)
15.8

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 17.7
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) y . ; Acceptance
Flat C-weight A-weight o
Limits
125 0.0 0.1 0.1 + 15
1000 0.0 0.0 0.0 +1.0
8000 1.4 1.5 1.5 5.0

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

4, Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL21124
Job No. : VC64AC0071
Pages S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : : Acceptance
Flat C-weight A-weight s
Limits
63 0.0 0.0 0.0 £2.0
125 0.0 0.1 0.0 a5
250 0.1 0.0 0.0 105
500 0.1 0.1 0.0 +1.5
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
Waping (dB) (dB) (dB)
A - weight 94.0 0.0 2
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 0.0 205
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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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 il
136.0 136.0 0.0 el
135.0 135.0 0.0 Ll
134.0 134.0 0.0 =151
133.0 133.0 0.0 =l
132.0 132.0 0.0 £ 101
131.0 131.0 0.0 + 1.1
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.
109.0 109.0 0.0 + 1,1
104.0 104.1 0.1 =
99.0 99.0 0.0 =
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 = ]
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 Sl
59.0 59.0 0.0 - |
54.0 54.0 0.0 2 |
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 £ 1.1
39.0 39.0 0.0 - ]
34.0 34.0 0.0 &:1.1
30.0 30.0 0.0 1.1
29.0 29.0 0.0 +14]
28.0 28.0 0.0 o T
27.0 27.1 0.1 =S
26.0 26.0 0.0 =5 B
25.0 25.1 0.1 +1.1

Cert. No. : ACL21124
Job No. : VC64AC0071

Pages

: 6of8
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Cert. No. : ACL21124
Job No. : VC64AC0071
Pages : 7of§

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, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 a3 =0u0)
Fast 2 8 117.0 116.9 -0.1 L0215
200 800 134.0 134.0 0.0 1.0
St 2 8 108.0 107.9 -0.1 1L53;25.0
200 800 127.6 127.5 -0.1 +1.0
0.25 1 99.0 98.8 0.2 1.5 =50
SEL 2 8 108.0 107.9 -0.1 025
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 136.4 136.4 0.0 3.0
Number of eycle 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 1354 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL21124

Job No. : VC64AC0071
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.6 -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 +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—'HI—TIS mzs
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL22045

Pages : 1of8
[ ] L] L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01022262 / 142975 /22310
ID No.: BKK FS0031
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,

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

e

Location : - B 1
N { REVIEW BY. . W"”"‘é‘”" ? |

Ambient Temperature : ( 23.0 £3 ) g 5 5

Pressure : (1013 £3) kPa i "
‘ A

Relative Humidity : ( 50.0 £20 ) % i APERDVERIBE /

5 _ { NEXT CAL. DATE . w /
Received Date : 05 JANUARY 2022 ——
Calibration Date : 12-14 JANUARY 2022
Date of Issue : 17 JANUARY 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.

assocliates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL22045
Job No. : VC65AC0041
Pages : 2018

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
Waveform GCHC]‘HI'OI‘
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model
33210A
33511B
33461A
33461A
34461A

MAT-1070

4180

NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0012-21 10-Feb-22
EF-0011-21 10-Feb-22

EEL.BP. 05/0264  10-Feb-22
EEL.BP. 03/0264  08-Feb-22
1-15180725251-1  15-Sep-22
1500-07774E  08-Mar-22
AA-1008-21 05-Feb-22
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-TS812-04-04-020664
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SITHIPORN); SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

assaciates

Continuation of Calibration Certificate

Summary of Measurement Result ;

Cert. No. : ACL22045
Job No. : VC65AC0041

Pages : 30f8

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

1. Absolute sensitivity v - 02 N/A
2. Self-generated noise v 8 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz v : 0.3 0.6
1000 Hz 4 - 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 4 - 02 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v s 0.2 0.25
12. High level stability v - 0.1 0.1

QF-T812-04-04-020664

= 2 .



SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. :
Job No.
Pages
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)

15.4

ACL22045
VC65AC0041

40f8

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.5
Flat 25.0

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 il
Limits
125 0.3 0.4 0.4 0.5
1000 -0.1 -0.1 (.1 +1.0
8000 2.0 -1.9 -1.9 +5.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SERORISNES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22045
Job No. : VC65AC0041

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)
Lize) Flat C-weight A-weight Acc:':pt'ance
Limits
63 -0.1 0.0 0.0 +2.0
125 0.0 0.0 0.0 £158
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
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 g
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 37 )
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 TR
133.0 133.0 0.0 +1,1
132.0 132.0 0.0 * 1.4
131.0 131.0 0.0 = 3.
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 = Sy |
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 1]
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 £9.0 0.0 +1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 S
74.0 74.0 0.0 e
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 ik
59.0 59.0 0.0 1.1
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 +:1:]
44.0 44.0 0.0 + 1.1
39.0 38.9 -0.1 1.1
34.0 33.9 -0.1 &l
30.0 29.9 -0.1 1]
29.0 28.9 -0.1 £i1']
28.0 27.8 -0.2 + 1.1
27.0 26.9 0.1 #=1.1
26.0 25.9 -0.1 #11
25.0 24.8 -0.2 +1,1

Cert. No. : ACL22045

Job No.
Pages

: VC65AC0041
: 6of8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
IEARNIRNES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22045
Job No. : VC65AC0041

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 +1.1
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 L3510
Fast 2 8 117.0 117.0 0.0 1€ =25
200 800 134.0 134.1 0.1 10
Slow 2 8 108.0 ]OS.Q 0.0 B -;.0
200 800 127.6 127.6 0.0 +1.0
0.25 ] 99.0 98.9 -0.1 L5750
SEL 2 8 108.0 108.0 0.0 kD205
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 136.4 135.5 0.9 £3.0
Number of eycle 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 135.4 135.2 -0.2 2.0

QF-TS12-04-04-020664
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SITHIPORN); SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calhibration Certificate

Cert. No. : ACL22045

Job No. : VC65AC0041
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Aceeplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.6 -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 +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-T512-04-04-020664

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 1?025
CALIERATION 0394

Cert. No. : ACL21127

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
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.

—

- REVIEW BY %m’%"”’?/

( 230 £3 ) °C
(1013 £3 ) kPa APPROVED BY .= -
( 50.0 £20 ) % E

NEXT CAL. DATE Iﬁ/!o/jz !

06 OCTOBER 2021
15-18 OCTOBER 2021
19 OCTOBER 2021

Nathakorn Pisutpaisan

/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.

assOciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL21127
Job No. : VC65AC0002
Pages : 20f8

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 ST.M's display.

Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone

Measuring Amplifier

Model
33210A
33511B
33461A
33461A

BR46A

MAT-1070
4180
NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076

1997025
62100114
2977900
34560495

Cert. No. Due Date
EF-0012-21 10-Feb-22

EF-0011-21 10-Feb-22
EEL.BP. 05/0264  10-Feb-22
EEL.BP. 03/0264  08-Feb-22
EEL.BP. 06/0264 05-Feb-22

1500-07774E 08-Mar-22

AA-1008-21 05-Feb-22

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-T512-04-04-020664



SITHIPORN ) SITHIPORN ASSOCIATES CO,LTD.
" | CALIBRATION LABORATORY

SOClatlecs

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21127
Job No. : VC65AC0002

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
Sl 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 - 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 03 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 4 - 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 P 0.1 0.1

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
Nl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21127
Job No. : VC65AC0002

Pages : 4o0f8

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)

172

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 18.9
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)
(Hz) } ) ! Acceptance
Flat C-weight A-weight o
Limits
125 0.5 0.5 5 £ 1.3
1000 0.0 0.0 +1.0
8000 o 1! -1.3 -1.3 +5.0

QF-TS12-04-04-020664
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HIPORN, SITHIPORN ASSOCIATES CO,LTD.
: CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL21127
: VC65AC0002

Job No.
Pages

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) " X Acceptance
Flat C-weight A-weight e,
Limits
63 -0.1 -0.1 -0.1 +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 +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.]
Leq 94.0 0.0 +0.]
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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S IT H I P O R N, SITHIPORN ASSOCIATES CO,LTD.

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 2]
136.0 136.0 0.0 =15
135.0 135.0 0.0 =151
134.0 134.0 0.0 =
133.0 133.0 0.0 =11
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 E14
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 S
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 +1.1
£9.0 9.1 0.1 + 1.1
84.0 84.1 0.1 + 1.1
79.0 79.1 0.1 o 1)
74.0 74.1 0.1 1]
69.0 69.1 0.1 £ 1.1
64.0 64.0 0.0 2 |
59.0 59:1 0.1 & 1]
54.0 54.0 0.0 =+ 1,1
49.0 49.0 0.0 * 1,1
44.0 44.0 0.0 £ 1.
39.0 39.0 0.0 = 1]
34.0 34.1 0.1 + 1.1
30.0 30.1 0.1 # 1.3
29.0 29.1 0.1 + [
28.0 28.1 0.1 #1,]
27.0 27.2 0.2 % 1.1
26.0 26.2 0.2 + 1.1
25.0 e 0.2 % L]

Cert. No. : ACL21127
Job No. : VC65AC0002
Pages : 60f8

= L.



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
P CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21127
Job No. : VC65AC0002
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 +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 =50
Fast 2 8 117.0 117.0 0.0 Ji0i023
200 800 134.0 134.0 0.0 +1.0
Slaw 2 8 108.0 108.0 0.0 135 =510
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1514250
SEL 2 8 108.0 108.0 0.0 150123
200 800 128.0 128.1 0.1 +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 136.4 135.6 -0.8 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 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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HIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
! CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21127

Job No. : VC65AC0002
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.8 0.3 LS
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-TS812-04-04-020664

End of Calibration Certificate




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.sithipharn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert.

Pages

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 :

SOUND LEVEL METER
RION

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

00858525 / 158776 / 58777
BKK_FS0115

GOOD

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

(23043 ) °C
( 1013 £3) kPa
( 50.0 £20) Y

09 DECEMBER 2021
14-15 DECEMBER 2021
16 DECEMBER 2021

Calibrated by :

Approved by :

No. : ACL21171
1of 8

e — TR T T

REVIEW BY iestanensss

pECTToTTErLaMAT

—

NEXT CAL. DATE ...

APPROVED BY. ..ok ... |

Nathakorn Pisutpaisan

TSl

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.
WESOLITES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL21171
Job No. : VC65AC0033
Pages : 20f8

This equipment was calibrated by based on I[EC-61672-3 (2013) Standard for sound level meter (SLLM).
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 :

I. Reference Standard Instruments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 8846A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076

1997025
62100114
2977900
34560495

Cert. No.
EF-0012-21
EF-0011-21

EEL.BP. 05/0264

EEL.BP. 03/0264

EEL.BP. 06/0264
1500-07774E
AA-1008-21
AA-3003-21

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
05-Feb-22
08-Mar-22
05-Feb-22
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. : ACL21171
Job No. : VC65AC0033
Pages : 3o0f8

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 3 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 : 02 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



associates

SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21171

Job No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

13.4

: VC65AC0033
: 40f8

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 17.8
Flat 23.2

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 0.4 0.4 0.5 -
1000 -0.1 -0.1 -0.1 + 1.0
8000 -2.8 2. 27 +5.0

QF-TS12-04-04-020664

L.



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21171
: VC65AC0033
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) , : Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 k15
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 153
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
Wécighting (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 | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 :
Slow 94.0 0.0 =]
Leq 94.0 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 + (.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

pitnciatas CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No
Job No.
Pages

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =1
136.0 136.0 0.0 &= 1)
135.0 135.0 0.0 ol
134.0 134.0 0.0 Bl
133.0 133.0 0.0 & 1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 4111
129.0 129.0 0.0 1.1
124.0 124.0 0.0 - 5 (5|
119.0 119.0 0.0 - 1|
114.0 114.0 0.0 £ 1.]
109.0 109.0 0.0 il
104.0 104.0 0.0 = 1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 ]
89.0 89.0 0.0 £1.1
84.0 84.0 0.0 #1.]
79.0 79.0 0.0 R |
74.0 74.0 0.0 ]
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 il
59.0 59.0 0.0 -l
54.0 54.0 0.0 AL
49.0 49.0 0.0 +1.]
44.0 44.0 0.0 gl
39.0 39.0 0.0 £1.1
34.0 34.0 0.0 0 1M
30.0 299 .1 1.1
29.0 28.9 ;1 &1
28.0 27.9 -0.1 1.1
27.0 26.9 -0.1 1.1
26.0 259 -0.1 &1
25.0 249 -0.1 = 1.1

QF-TS12-04-04-020664

. ACL21171
: VC65AC0033
: 60f8
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SITHIPORN ) ; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21171

Job No. : VC65AC0033
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 +1.1
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 1.5:5=5.0
Fast 2 8 117.0 117.0 0.0 1.0;:-2.5
200 800 134.0 134.1 0.1 +1.0
Slose 2 8 108.0 108.0 0.0 £335-5.0
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 E545i=50
SEL 2 8 108.0 108.0 0.0 L=
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deyiated 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 =01 +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



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21171

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 89.5 -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 +0.3

: VC65AC0033

8of8

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 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394
Cert. No. : ACL22044
Pages : 1of8
L L L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01022261 / 180399 / 88169
ID No.: BKK FS0030
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 : * W 578
Ambient Temperature : (23.0£3) ) 4‘ REVIEWBY 7
Pressure : (1013 £3) kPa ,1 F
W) — |
Relative Humidity : ( 50.0 £20 ) % % ARPROVEE EEERRERN............... E
12/1/ 43
=
Received Date : 05 JANUARY 2022 _ WEXT CRLDATE s St o A___E
Calibration Date : 12-14 JANUARY 2022
Date of Issue : 17 JANUARY 2022
Calibrated by : Nathakorn Pisutpaisan

Approved by :

7/@&_

( 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-T512-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

assocliates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.

Job No.
Pages

This equipment was calibrated by based on I[EC-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.

: ACL22044
: VC65AC0041
: 20f8

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
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model
33210A
33511B
33461A
33461A
34461A

MAT-1070
4180
NA-42KAl

Serial No.
MY48017076
MY 52302742
MY53220104
MY 53220076
MY 60024273

62100114

2977900

34560495

Cert. No.
EF-0012-21
EF-0011-21

Due Date
10-Feb-22
10-Feb-22

EEL.BP.05/0264 10-Feb-22
EEL.BP. 03/0264  03-Feb-22

1-15180725251-

1500-07774E
AA-1008-21
AA-3003-21

1 15-Sep-22
08-Mar-22
035-Feb-22
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. : ACL22044
Job No. : VC65AC0041
Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail _ uncertainty of
(@B) measurement (dB)
1. Absolute sensitivity v s 0.2 N/A
2. Self-generated noise v . 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 4 ‘ 0.3 0.6
1000 Hz 4 : 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 - 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-1T812-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
cirsidié CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22044

Job No. : VC65AC0041

Pages : 4 of 8
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)
16.5

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 19.9
Flat 254

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)
LBz Flat C-weight A-weight Acm.apt.ance
Limits
125 0.1 0.1 0.1 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.8 0.9 0.9 +5.0

QF-TS12-04-04-020664
Corm / 4P



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SNSRI CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22044

Job No. : VC65AC0041
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
ke Flat C-weight | | A-weight L "
Limits
63 0.0 0.0 AN +2.0
125 0.0 0.0 0.0 kS
250 0.0 0.0 0.0 5
500 0.0 0.1 0.0 +1.5
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
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 )
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 =02
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 £ 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.
FiEaEaEe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22044
Job No. : VC65AC0041
Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 00 . F. %11
135.0 135.0 0.0 =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 =l
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 x 1.1
109.0 109.0 0.0 + 1.1
104.0 104.1 0.1 +1.1

" 99.0 99.0 0.0 i 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 =30
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 gl
69.0 69.0 0.0 =10
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1]
54.0 54.0 0.0 T 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 == Bl
30.0 30.0 0.0 + 1.1
29.0 28.9 -0.1 + 1.1
28.0 28.0 0.0 =31 1)
27.0 26.9 -0.1 + 1.1
26.0 26.0 0.0 =S|
25.0 24.9 -0.1 £

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
REIRL. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22044
Job No. : VC65AC0041

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 0.0 101
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighiss (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 555 =50
Slow .
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 L8=5.0
SEL 2 8 108.0 108.0 0.0 1.0::-2.5
200 800 128.0 128.1 0.1 +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 136.4 136.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 =
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
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associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22044

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 89.7 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 137.0 137.1 -0.1 =+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-Tl.‘S..I-TIS 17025 |
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21126

Pages : 1of8
L] [ ] [ ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00858516/ 158777 / 58778
ID No.: BKK FS0106
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 : 5 REVIEW BY Mé@*%?
Ambient Temperature : { 23.0.£3 ) g
Pressure : (1003 £3 ) kPa APPROVED BY ....7.%%
Relative Humidity : ( 50.0 £20 ) %
nex ca. oare 17/10.022

Received Date : 06 OCTOBER 2021 i
Calibration Date : 15-18 OCTOBER 2021
Date of Issue : 19 OCTOBER 2021

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.
WP CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL21126
Job No. : VC65AC0002
Pages : 20f8

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
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone

Measuring Amplifier

Model
33210A
33511B
33461A
33461A

8846A

MAT-1070
4180
NA-42KAI

MY48017076
MY 52302742
MY 53220104
MY 53220076
1997025
62100114
2977900
34560495

Cert. No.
EF-0012-21
EF-0011-21

EEL.BP. 05/0264

EEL.BP. 03/0264

EEL.BP. 06/0264
1500-07774E
AA-1008-21
AA-3003-21

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
05-Feb-22
08-Mar-22
05-Feb-22
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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HIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21126
Job No. : VC65AC0002

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
Wb 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 5 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’ - 03 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 : 0.2 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664

2L .




S IT H I P O R N, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21126
Job No. : VC65AC0002
Pages : 40f8

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)

13.8

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
Flat 22,9

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) 3 ) Acceptance
Flat C-weight A-weight o
Limits
125 0.5 0.5 0.5 415
1000 0.0 0.0 0.0 -3 )
8000 -2.0 -1.9 ~1.9 +5.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
LRI CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21126
Job No. : VC65AC0002

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) _ : Acceptance
Flat C-weight A-weight ey
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 L R
250 0.0 0.0 0.0 -l
500 -0.1 0.1 0.0 ) i)
1000 -0.1 0.0 0.0 %1.0
2000 -0.1 0.1 0.1 +2.0
4000 -0.1 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
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 04.1 0.1 +0.3

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

1 1@ ¢

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 ER]
136.0 136.0 0.0 151
135.0 135.0 0.0 - A |
134.0 134.0 0.0 =4
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 £11.1
131.0 131.0 0.0 +1.1
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 =111
104.0 104.1 0.1 = 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 84.0 0.0 4151
79.0 79.0 0.0 411
74.0 74.0 0.0 1.1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 == |
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 A 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 % Iid
29.0 29.0 0.0 |
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 + 1.1
26.0 26.1 0.1 + 1.1
25.0 25.1 0.1 + 1.1

Cert. No. : ACL21126
Job No. : VC65AC0002

Pages

: 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
diaddidbi CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21126

Job No. : VC65AC0002
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 +1.1
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 1583510
Fast 2 8 117.0 116.9 -0.1 1.05-2.5
200 800 134.0 134.0 0.0 +1.0
2 8§ 108.0 107.9 -0.1 15:=5.0
Slow
200 800 127.6 127.5 -0.1 +1.0
0.25 1 99.0 98.8 -0.2 £S5 =50
SEL 2 8 108.0 107.9 -0.1 1.0 =25
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 136.4 135.7 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 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
' CALIBRATION LABORATORY

assSOClalec

Continuation of Calibration Certificate

Cert. No. : ACL21126

Job No. : VC65AC0002
Pages : 8of 8
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 +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 & =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. : ACL21123

Pages : lof8
[ ] [ ] L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NIL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00572609 / 157781 / 48096
ID No.: BKK FS0924
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 : - _ﬂg%m ?2_

Ambient Temperature : ( 23.0 £3 ) o REVIEW BY .
Pressure : (1013 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) % APPREHECES
NEXT CAL. DATE 12/:0/42

Received Date : 29 SEPTEMBER 2021 2N
Calibration Date : 12-14 OCTOBER 2021
Date of Issue : 15 OCTOBER 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; ’%ﬁ

( Thanakul 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.

S0 ( i‘.;

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL21123
Job No. : VC64AC0071

Pages

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

The SI.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

PR

of 8

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 :
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone

Measuring Amplifier

Model
33210A
33511B
33461A
33461A

8846A

MAT-1070
4180
NA-42KAI

Serial No.
MY48017076
MY 52302742
MY53220104
MYS53220076

1997025
62100114
2977900
34560495

Cert. No.
EF-0012-21
EF-0011-21

EEL.BP. 05/0264

EEL.BP. 03/0264

EEL.BP. 06/0264
1500-07774E
AA-1008-21
AA-3003-21

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
05-Feb-22
08-Mar-22
05-Feb-22
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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| CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;

Cert. No. : ACL21123
Joh No. : VC64AC0071

Pages : 3o0f8

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 - 03 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 = 0.2 0.25
12. High level stability v 3 0.1 0.1

QF-TS12-04-04-020664
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b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21123
Job No. : VC64AC0071
Pages 4018

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)

17.2

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 24.6

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 L
Limits
125 0.5 0.5 0.5 +:1.5
1000 0.0 0.0 0.0 =) €8]
8000 -1.0 -0.9 -0.9 +5.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
ali o b CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | klz.

Cert. No. : ACL21123

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) _ , Acceptance
Flat C-weight A-weight i
Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.0 0.0 -0.1 -1 (5]
250 0.0 0.0 -0.1 £1.8
500 -0.1 0.0 -0.1 x].5
1000 0.0 0.0 -0.1 +1.0
2000 -0.1 0.0 0.0 +2.0
4000 -0.1 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
3.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 g
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 &0
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 +0.1
Leq 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency al 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

: VC64ACHIT1
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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 Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 S5
136.0 136.0 0.0 $151
135.0 135.1 0.1 £:1,1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 1
132.0 132.0 0.0 £ 1.}
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 d 151
124.0 124.0 0.0 % 1.1
119.0 119.1 0.1 1.1
114.0 114.0 0.0 + J;1
109.0 109.0 0.0 £ 1.1
104.0 104.1 0.1 # kil
99.0 99.0 0.0 1l
94.0 94.0 0.0 # 1.1
89.0 89.0 0.0 = %
84.0 84.0 0.0 £ 1.1
79.0 79.0 0.0 =8 il
74.0 74.0 0.0 L
69.0 69.0 0.0 - A
64.0 64.0 0.0 1
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 %11
39.0 39.0 0.0 T |
34.0 34.0 0.0 % 1.1
30.0 30.0 0.0 =0 |
29.0 29,1 0.1 +1.1
28.0 28.1 0.1 s 1.1
27.0 27.1 0.1 4141
26.0 26.1 0.1 £ 1.1
25.0 252 0.2 + 1.1

Cert. No. : ACL21123
Job No. : VC64AC0071

Pages

: 60f8



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
Lo CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21123

Job No. : VC64AC0071
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 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 13480
Fast 2 8 117.0 116.9 -0.1 10525
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 107.9 -0.1 155810
200 800 127.6 127.6 0.0 +1.0
0.25 I 99.0 98.8 -0.2 1E5=5.0
SEL 2 8 108.0 107.9 -0.1 1.0 =2.8
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
i Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.4 0.0 +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 2
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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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

SOCIiaieg

CALIBRATION LABORATORY

Continuation of Cahibration Certificate

Cert. No. : ACL21123

Job No. : VC64AC0071
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.8 89.5 -0.3 HIIS
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




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. : ACC21021

Pages : lof3

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 CALIBRATOR
RION

NC-74

34178118

BKK FS0631

GOOD

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

BANGKOK, 10250 THAILAND.

— I ——

- ' Waﬁq% 7)

(230 43 ) oo REVIEWBESEEEEEES.....
{1013 £3) kPa _
( 50.0 £20 ) % g

£l (00
08 OCTOBER 2021 = S
26 OCTOBER 2021

26 OCTOBER 2021

Nathakorn Pisutpaisan

/c%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.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.
Job No.

Pages
Calibration Procedure : CP-AC-03

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

: ACC21021
: VC65AC0003
: 20f3

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.
Waveform Generator 33511B MY 52302742 EF-0011-21
Digital Multimeter 33461A MY53220104  EEL.BP. 05/0264
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264
Programmable Attenuator MAT-1070 62100114 1500-07774E
Condenser Microphone 4180 2977900 AA-1008-21
Measuring Amplifier NA-42KAl 34560495 AA-3003-21
Audio Analyzer AVR-3360A  V744B6069 EF-0010-21

Due Date
10-Feb-22
10-Feb-22
08-Feb-22
05-Feb-22
08-Mar-22
05-Feb-22
16-Feb-22
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

> e



SITHIPORN,

dssOcClates

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC21021
Job No. : VC65AC0003
Pages : 3of3
Result of calibration :
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.15 0.15 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1001.6 0.2 0.1 1.0

3. Total distortion

Measured value ( % )

Uncertainty ( % )

Tolerance limit ( % )

1.76

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



SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. Nsc-nl—'ris 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21093

Pages : 10of8
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597166 / 180409 / 88179
ID No.: BKK FS1001
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 : . —— 0 i

Ambient Temperature : {230 £3 ) b 5

Pressure : (1013 £3) kPa APPROVED BY Mafﬁ»—- C#»——

Relative Humidity : ( 50.0 £20 ) % v/a 122
DEXTECAL  DATE R ...

Received Date : 26 AUGUST 2021

Calibration Date : 07-08 SEPTEMBER 2021

Date of Issue : 08 SEPTEMBER 2021

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.
BECOLIANES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

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

The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

: ACL21093
: VC64AC0062
: 20f8

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

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model
33210A
33511B
33461A

8B846A
33461A

MAT-1070
4180
NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104

1997025
MY53220116
62100114
2977900
34560495

Cert. No.
EF-0012-21
EF-0011-21

Due Date
10-Feb-22
10-Feb-22

EEL.BP. 05/0264 10-Feb-22
EEL.BP. 06/0264 05-Feb-22
EEL.BP. 04/0264  10-Feb-22

1500-07774E
AA-1008-21
AA-3003-21

08-Mar-22
05-Feb-22
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. : ACL21093
Job No. : VC64AC0062

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 - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v z 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 5 0.2 0.3
10. Peak C sound level v E 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.

assocliates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21093

Job No.
Pages

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)

: VC64AC0062
: 40f8

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 23.1

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 e
Limits
125 0.3 0.3 0.3 + 1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.6 0.7 0.6 +5.0

QF-TS12-04-04-020664

FELb.



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. : ACL21093

Job No.
Pages

: VC64AC0062
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) \ ; Acceptance
Flat C-weight A-weight Tl
Limits
63 0.0 0.0 =0.1 +2.0
125 0.0 0.0 0.0 105
250 0.0 0.0 0.0 +1.5
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 0.1 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 | 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

b= =



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 ==L
136.0 136.1 0.1 11
135.0 135.1 0.1 il
134.0 134.1 0.1 +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 + 1.1
119.0 119.1 0.1 + 1.1
114.0 114.1 0.1 471
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 + 1.1
99.0 99.1 0.1 + 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 B [
74.0 74.0 0.0 1.1
69.0 69.0 0.0 £ 1]
64.0 64.0 0.0 =i !
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 + Il
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 =+ Tl
29.0 28.9 -0.1 +1.1
28.0 28.0 0.0 +1.1
27.0 26.9 -0.1 = |
26.0 25.9 -0.1 + 1.1
25.0 249 -0.1 * 1.1

Cert. No
Job No.
Pages

. : ACL21093
: VC64AC0062
: 60f8

Ry



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
LR ERE TN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21093
Job No. : VC64AC0062
Pages : Tof 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 =111
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 8 117.0 116.9 -0.1 105225
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 ES5-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.8 -0.2 L&3=5.0
SEL 2 8 108.0 107.9 -0.1 1.0 225
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 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 £2.0

QF-TS12-04-04-020664

AR



SITHIPORN); SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21093

Job No. : VC64AC0062
Pages : 8of 8
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 +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 contidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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CERTIFICATE OF CALIBRATION

Certificate No. : CL-070-64

Page 1 of 2
Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM
Model: HD32.2
Serial No: 15006708
ID No: BKK_FS0671
Customer Received date : 8 SEP 2021
MName : ALS laboratory group (thailand) Co.,Ltd. Calibration date : 30 SEP 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date : 4 OCT 2021
Rd. . Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model: STS-100 AS00, Temperature : (23+3)°C
Serial No.: 667682-09, Due date: 25 Mar 2022 Relative Humidity : (55+15)%
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 Traceability
calibration method as WI-CL-001 according to The measurement results are traceable to the
comparison method with standard digital temperature international system of units (SI) through National
indicator and standard temperature probe. The Institute of Metrology Thailand (NIMT) Certificate
temperature scale use was based on ITS-80. number: TT-0036-21, Certificate number; ER-0032-
21
| REVIEW BY %%”m .............
|
{ APPROVED BY ; R,
:.1 s0/9/ ¢
i NEXT CAL. DATE ..o /" ......
Calibrated by Approved Signatory: ‘)JS ........... T
[ Mr. Sorawit Thachalad Mr. Parinya Booncharoen

¥ Miss Orathai Wiwatwittaya

——

Technical Support
J and Calibration Manager

-~ NAC

anmn ASSOCIATES CO., LTD,

THIS CERTIFICATE REPORT MAY NOT BE REPRCOCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABDRATORY.
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63/14-15, 67/35-36, Soi Petchkasem?7, 7/1, Petchkasem Rd, 6\\}_‘?_{/’1‘ ex :;A
Watthapra, Bangkokyal, Bangkok 10600 Thailand. égE/—/:.:\aE::E / \
NAC Dy s NSC-TISI-TIS 17025
W o e Tels (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com  ™wuld™  CALIBRATION 0367
Certificate No. : CL-070-64
Page 20of 2
Result of Calibration - & Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Eunction:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15015843,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (°C) (°Q)
{min) ('C) ("C)
30 20.051 20.1 0.0 0.029
30 25.047 25.1 0.1 0.099
30 30.035 30.4 0.1 0.099
30 35.026 85.4 0.1 0.099
30 40.014 40.1 Gl 0.099
Table 2: This equipment was connected with temperature probe Model; TP3207.2 5/N: 15015489,
Dimension: Diameter 14 mm. Length 150 mm.
ersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) (‘C)
(mm) (') (‘c
70 20.045 20.2 0.2 0.099
70 24.874 25.0 0.1 0.099
70 29.821 29.8 0.0 0.099
70 34.779 34.7 5 0.099
70 39,735 39.6 0.1 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TR3276.2 S/N: 15015979,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ('C) ("C)
(mm) (‘G (‘o)

110 20.050 19.9 0.2 0.0e8
110 25.047 249 0.1 0.029
110 30.035 29.9 0.1 0.029
110 35.026 34.9 0.1 0.022
110 40.014 39.8 0.2 0.029

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

QIRANATE ASSOCIATES CO,, LTD,
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Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com 4/ >  causRATION 0367

CERTIFICATE OF CALIBRATION

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM

Model: HD32.2

Serial No: 15036014

ID No: BKK_FS0675

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 ITS-90.

Certificate No. ;: CL-063-64
Page 1 of 2

Received date : 3 AUG 2021
Calibration date : 4 AUG 2021
Issue date : 5 AUG 2021

Calibration Candition
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

REVIEW BY //”?‘ﬂ‘fém‘j/

APPROVED BY b

NEXT CAL. DATE 4/8/22

Calibrated by
1 Mr. Sorawit Thachalad
[ Miss Orathai Wiwatwittaya

NAC

IIRANATE ASSQCIATES €6, LD,

Approved Signatory: ..<f....... %}

.......................................

Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED 8XCEPT IN FULL UNLESS PERMISSION FOR REPRCODUCTION
HAR REAKN MRTAINAM IN WRITING AROM THE | ARORATORY



NRANATEER ASSOCIATES COLTD,

Result of Calibration - ] Without Adjustment
20°C-40"°C

Cali ion Ran
Function:

63/14-16,67/36-36, Soi Petchkasem7,7/1, Peichkasem Rd,
Watthapra, Bangkohkyai,Bangkok 10600 Thailand.
NAC el. (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

[ With Adjustment
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Certificate No. : CL-063-64
Page 2 of 2

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 16008218.

Dimension : Diameter 14 mm. Length 170 mm.

Im io

Depth

(mm)
30
30
30
30
30

Standard
Reading
("0
20.057
25.053
30.045
35.038
40.035

uuc

n
(C)
20.0
25.0
30.0
34.9
39.9

Uncertainty
("C)

0.099
0.099
0.099
0.099
0.099

Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 16010563.

Dimension : Diameter 14 mm. Length 150 mm.

Immersion

Depth

(mm)
70
70
70
70
70

o

Standard
Reading
("C)
20.057
24.894
29.842
34.782
39.740

uuc
Reading
(‘0
20.0
249
29.8
34.7
39.6

=
=
o
=

o

© o
o

0.0
0.1
0.1

Uncertainty
("C)

0.099
0.099
0.099
0.099
0.099

Table 3: This equipment was connected with Globe thermometer prabe Model: TP32786.2 S/N: 16008200.

Dimension : Diameter 8 mm. Length 170 mm.

Immersion
Depth
(mm)
110
110
110
110
110

Standard
Reading
("C)
20.058
25.063
30.045
35.038
40.035

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%.

Readin
(‘0
20.1
25.1
30.1
35.1
40.1

% End of Certificate %

]

NAC

NRANATE ASS®CIATES €+~ - TN

("0)

0.0
0.0
0.1
01
0.1

(‘C

0.099
0.099
0.099
0.099
0.099



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,




63/14-15,67/35-36, 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.
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CERTIFICATE OF CALIBRBATION

Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeltaOHM

Model: HD32.2

Serial No: 13024797

ID No: BKK_FS0642

Customer

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

Reference Used During Calibration

1.5tandard 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-O01 according to
comparison method with standard digital temperature

Certificate No. : CL-012-65
Page 1 of 2

Received date: 10 JAN 2022
Calibration date: 14 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

m—.

indicator and standard temperature probe. The number: TT-0036-21, Certificate number: ER-0032-
temperature scale use was based on ITS-90, 21
{ . /_—.
REVIEW BY %@é’my ‘
APPROVED BY B>
NEXT CAL. DATE H/Z/ﬁ"
Calibrated by J Approved Signatory: ............... e 0.2 s eeresieninns
] Mr. Sorawit Thachalad Mr. Parinya Booncharoen

¥ Miss Orathai Wiwatwittaya

NAC

JIRANATE ASSOCIATES CO., LTD.

Calibration Depariment Manager

THIS CERTIFICATE 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, Pelchkasem Rd, i-*?‘ﬁ\-"‘—”/é"é _
Watthapra, Banghkokyai, Bangkok 10600 Thailand. T~ L NN
NA G oS NSCTIS - TIS 17025
ot wsocnns co e Tels (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com "ty W CAUBRATION 0367
Certificate No. : CL-012-65
Page 2 of 2
Result of Calibration: [ Without Adjustment  [J With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Madel: HP3201.2 S/N: 13035038,
Rimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) ("¢
(mm) ("C) ("c)
30 20.055 20.0 0.1 0.099
30 25.037 25.0 0.0 0.099
30 30.019 30.0 0.0 0.099
30 35.006 35.0 0.0 0.099
30 40.002 40.0 0.0 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 13033291.
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error n in
Depth Reading Reading ('C) ("C)
(mm) (‘c) ("C)
70 20.051 20.0 0.1 0.099
70 24.990 247 0.3 0.099
70 29.917 29,5 0.4 0.099
70 34.873 344 0.5 0.099
70 39.864 394 0.5 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 13042466,
Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) 'c
(mm) (c ("0

110 20.053 20.1 0.0 0.099
110 25.035 281 T | 0.099
110 30.026 30.1 01 0.099
110 35.020 35.0 0.0 0.099
110 40.009 40.0 0.0 0.029

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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63/14-15,67/35-36, Soi Petchkasem?7,7/1, Petchkasem Rd, 5%“& WA\ G
NAC Watthapra, Bangkohkyai, Bangkok 10600 Thailand. %ﬁ“?m AR

CALIBRATION 0367

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

CERTIFICATE OF CALIBRATION

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM

Model: HD32.2

Serial No: 17020558

ID No: BKK_FS50653

Certificate No, ; CL-092-64
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: 25 Mar 2022

Received date: 30 OCT 2021
Calibration date: 2 NOV 2021
Issue date: 3 NOV 2021

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

2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure Traceability
The temperature calibration was done by In-House The measurement results are traceable to the
calibration method as WI-CL-001 according to international system of units (SI) through National
comparison method with standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
indicator and standard temperature probe. The number: TT-0036-21, Certificate number: ER-0032-
temperature scale use was based on ITS-90. 21

{ REVIEW BY .o i Sl

{ APPROVED BY ....7° ™ 1 S —

2/ l2g

| NEXT-GAL BATE wiiiisSna

==

pruved SIENANORY. i b e
NA Mr. Parinya Boohcharoen

JIRANATE ASSOCIATES CO.. LTD. Technical Support
and Calibration Manager

Calibrated by
[ Mr. Sorawit Thachalad
Miss Orathai Wiwatwittaya

THIS CERTIFICATE REFORT MAY NOT BE REPROCEDUCED EXCePT IN FULL UNLESS FERMISSION FOR REFPRODUCTION
AS BEEN OBTAINED IN WRITING FROM THE LABORATQORY.



Result of Calibration:-

Calibration Range:
Function:

¥ Without Adjustment
20-40 *¢

O with Adjustment

63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkohyai, Bangkok 10600 Thailand.
caai e o Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com " CAUBRATION 0367

S,
N, e,
SO

=3 ]
NS

Certificate No. : CL-092-64

Page 2 of 2

Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 13035020.

Dimension: Diameter 14 mm. Length 170 mm.

Immersion

Depth

(mm)
30
30
30
30
30

Standard
Reading
(‘c)
20.064
25.051
30.038
35.030
40.018

uuc
Reading

(e

20.2
251
301
361
40.1

0.1
0.1
0.1

Uncertainty
("0

0.099
0.099
0.099
0.099
0.099

Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 13044778.

Dimension: Diameter 14 mm. Length 150 mm.

mersion
Depth
{mm)
70
70
70
70
70

Standard
Reading
('C
20.062
24.880
29.814
34.773
39.723

0.5

Uncertainty
("C)

0.099
0.099
0.099
0.099

0.10

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 13044156.

Dimension: Diameter 8 mm. Length 170 mm.

Standard
Reading
('c)
20.064
25.051
30.038
35.030
40.018

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

MRANATE ASSOCIATES CO., LTD.

Uncertainty
("C)

0.099
0.088
0.099
0.098
0.099



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.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 4@‘\\,\
TEL, 0-2717-3000-24 FAX. 0-2719-9484 el

(7

CALIBRATION 0008

Certificate of Calibration Certificate No. : 21PH435

Page: 1of 2

Equipment : Lux Meter
Manufacturer: PEAKMETER This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model : PMB612L Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: H12A-K20118
ID No.: BKK_FS1146
Condition As-Received: New ltem
Received Date: 24 August 2021
Calibration Date: 08 September 2021
Reference: 2108-0737WSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C
Relative Humidity: (50 £+ 16 ) % 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) According 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 9,6 m 120RC003 61-140006-1 30 Apr 2022
2) High-accuracy Irradiance Standard OL-FEL-U F-1472 TP-1045-20 20 Oct 2021

2.This result of calibration was made on requested at the point specified by customer.
3.Test Equipment : Programmable Voltage/Current Source ( Model : OL83A, SIN : 09220284 ).
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.

] v =~ Jat
6.This Certification is traceable to the International System of Unit maintained at:- i REVIEW BY ‘???“W(»’/J?W?
-National Institute of Metrology Thailand (NIMT) -'_
}v’.-{}u- [ 2
§ APPREVEDIBY o mminmsmnmivisis
8/q [ 32

NEXT CAL. DATE ...,

Calibrated by :  Nuntawat Khamchai Approved Signhatory : sl O{ Cl/
Issue Date : 10 September 2021 [-/]/Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek

B 0269210



Cert. No.: 21PH435

Page.: 2 of 2
Result of calibration:- ( *) Without adjustment ( ) After adjustment
Function : llluminance Measurement Range: Autorange
Standard Value UUC* Reading Error Uncertainty
(Ix) (I ) { ) (£1x)
0 0.00 0.00 0.060
15 14.98 -0.02 0.20
100 100.4 0.4 1.3
500 502 2 6.5
1000 1005 5 13
2000 2000 0 27
3000 3000 0 40
4000 4010 10 52
5000 5010 10 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 %

Light source factor setting : L0 = 1.000
UUC* = Unit Under Calibration.

-00o-

ik O

a 1071045



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 scnsvnsrzs
CALIBRATION 0008

Certificate of Calibration Certificate No. : 21PH434

Page: 1of 2
Equipment : Lux Meter
Manufacturer: PEAKMETER This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : PM6612L Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: H12A-K20117
ID No.: BKK_FS1145
Condition As-Received: New Item
Received Date: 24 August 2021
Calibration Date: 08 September 2021
Reference: 2108-0737WsSC 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) According 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 9,6 m 120RC003 61-140006-1 30 Apr 2022
2) High-accuracy Irradiance Standard OL-FEL-U F-1472 TP-1045-20 20 Oct 2021

2.This result of calibration was made on requested at the point specified by customer,
3.Test Equipment : Pragrammable Voltage/Current Source ( Model : OL83A, S/N : 09220284 ).
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.

6.This Certification is traceable to the International System of Unit maintained at:- " REVIEW BY ‘//;’;7‘?/?’?/’01-"5 ______ ?
-National Institute of Metrology Thailand (NIMT) =
APPROVED BY b o
i
NEXT CAL. DATE b/w%"fi

Calibrated by :  Nuntawat Khamchai Approved Signatory : =il a/ (-1 e
Issue Date : 10 September 2021 [ “'Phalinee Prabpaipal

[ ] Chatchawan Khunpiluek

B 0269209



Cert. No.: 21PH434

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) (£1x)
0 0.00 0.00 0.060
15 15.05 0.05 0.20
100 100.6 0.6 1.3
500 503 3 6.5
1000 1008 8 13
2000 2010 10 27
3000 3020 20 40
4000 4030 30 52
5000 5030 30 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 %

Light source factor setting : L0 = 1.000
UUC* = Unit Under Calibration.

-00o-

T |~

a 1071044
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Bara Scientific Co., Ltd. =

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

3 __. Tel:02-6324300 Fax :02-6375496-7 T NN
Bara Scientific www.barascientific.com

W
“\\:\\ 'y .rf?’”

O

NSC-TISI-TIS 17025
CALIBRATION 0209

'}"' foi N A%

Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

1D No.

Date of receipt
Date of calibration
Date of issue

Customer name
Address
Temperature
Humidity

Equipment condition

Calibration Location
Calibration Procedure

Traceability

Calibrated by

Number of Page(s) 10f3

BSCC-UV-290/21

UV/is Spectrophotometer
UV-1800

Shimadzu
A11454908533CD
BKK_ENO0018

15 October 2021

15 Qctober 2021

25 October 2021

. S !uk7 ﬂl‘

o Bt

PREEE———— YT "'-'\‘51

ALS Laboratory Group (Thailand) Co., Ltd.

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

(25.0 - 26.4) °C (On site)
(49.5 - 53.4) %RH (On site)

Good Operation

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

Wavelength Accuracy is traceable to certificate No. 87839 and 87844
Photometric Accuracy is traceable to certificate No. 87846 and 87877

Stray Light is traceable to certificate No. 87825
The above certificate are traceble to Sl unit through Starna Scientific Ltd.

(UKAS accredited calibration laboratory NO. 0659)

Mr.Wanchana Janloey

Approved by

Mr.Kanchit Choothep
lechnical Manager

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.

|
,'I /

'_)

FM-UV-708-02 Rev.01 (23/01/63)
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Bara Scientific Co., Ltd. i
968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax :02-6375496-7 <
Bals'zla Sc!sﬁntiﬂc www.barascientific.com NSC:TISLTIS 17025
Certificate of Calibrati
| Certificate No. BSCC-UV-290/21 Number of Page(s) 2003 |
| [
I |
| calibration Results: |
1
11
|
|’ 1.Wavelength Accuracy i
| |
! - |
T UuUC (nm) Error (nm) Uncertainty (+nm)
' Wavelength (nm)
241.70 241.55 -0.15 0.18
334.02 333.80 -0.22 0.18
418.53 418,40 -0.13 0.18
572.99 572.85 -0.14 0.18
879.41 879.15 -0.26 0.18
i 2.Photometric Accuracy (UV)
Wenslongin Seitiles UUC (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 0.0000 0.0000 ~ 0.0000 0.0075
| 0.7174 0.7198 0.0024 0.0075
257 0.0000 -0.0001 -0.0001 0.0075
| 0.8362 0.8377 0.0015 0.0075
313 0.0000 0.0000 0.0000 0.0075
02778 0.2803 0.0025 0.0075
350 0.0000 -0.0001 -0.0001 0.0075
06202 0.6221 0.0019 0.0075
*CNR = Customer not request
|
|
| - -
i 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 alse shall not be reproduced
! except in full, without written approval of the Bara Scientific Co., Lid.
LS s L L. .. ———

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



Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Silomn Bangrak Bangkok Thailand 10500

: . Tel : 02-6324300 Fax :02-6375496-7

Bara Scleﬂj;_lflc www.barascientific.com

Solution ot Sue

CALIBRATION 0209

Certificate of Calibration |

Certificate No. BSCC-UV-290/21 Number of Page(s) 3of3
Calibration Results:
3.Photometric Accuracy (Visible)
Waystength Conmed uuC (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
0.0000 0.0000 0.0000 0.0042
420.0 0.5631 ! 0.5570 -0.0081 0.0042
0.7380 0.7334 -0.00586 0.0042
1.0863 1.08186 -0.0047 0.0042
0.0000 0.0000 0.0000 0.0042
440.0 0.5524 0.5469 -0.0055 0.0042
0.7217 0.7166 -0.0051 0.0042
1.0606 1.0570 -0.0036 0.0042
0.0000 0.0000 0.0000 0.0042
465.0 05018 0.4966 X -0.0052 0.0042
0.6657 06610 -0.0047 0.0042 |
0.9775 0.9740 -0.0035 0.0042 |
0.0000 0.0000 0.0000 0.0042
546.1 0.5147 0.5113 -0.0034 0.0042 i
0.6743 0.6705 -0.0038 0.0042
0.9909 0.9890 -0.0019 0.0042
0.0000 0.0000 0.0000 0.0042
590.0 0.5427 0.5394 -0.0033 0.0042
0.7037 0.7001 -0.0038 0.0042
1.0338 1.0323 -0.0015 0.0042
0.0000 0.0000 0.0000 0.0042
535.0 0.5268 0.5235 -0.0033 0.0042
0.6720 0.6685 -0.0035 0.0042
0.9864 0.9847 -0.0017 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission (%T) Absorbance (A)
200.9140.11nm 200.31 0.9399 2.0274
The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A |
*Stray Light not NSC-ONSC Accredited. |
The measurement uncertainty is base on a standard uncertainty multiplied by a coverage faclor 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 / cerlificate.
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. |

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




@ISCG

Metrological Center
SCI ECO Services Company Limited

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

Sa raburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

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

Certificate No.T211009

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Page 1 of 4
Certificate of Calibration

: Chamber (Cold Room)

: KOLDTECH

: KM 320 REVIEW BY 6“7/05’(—?

: TBN-1012061/05 weroveney . Leskem A

: BKK_ENO0167 NEXT CAL. DATE 'lbl‘ﬂl:’&

: T2463A3

L

Customer Location :

Date of Receipt
Calibrated By
Approved By

Date of Issue

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

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

6 May 2021

: Watcharapon Songthong (Technician )

¥

iQ‘”‘” 4’0 / Boonchai Suriyawong (Site Calibration Manager)
20 MAY 201

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 Laboraiory 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



7A ' Metrological Center
@ l SCG SCI ECO Services Company Limited

‘ , : NSC-TISETIS
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. A BRATION paas

Certificate No, T211009 Page 2 of 4

Calibration Report

Equipment ¢ Chamber (Cold Room)
Date of Calibration : 18 May 2021
Environment : Temperature : 23.4-24.9 °C

Line Voltage :  2214-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T inte 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 8 January 2022
TC TYPET TNI171-TN180 T210009 8§ January 2022
DATA LOGGER  34970A T149 T210009 8§ 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 :
Time Constant 1 Hour - Minute At 3 °C
Fresh Air Damper [ | Open [CIMin  [] Medium [ Max
| |___| Close
Not Available

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

Approved By. ’%”” E;'l

FM-L15 117/15-05-63



©lscG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. NSC.TISITIS 17025

CALIBRATION 0244

Certificate No. T211009

Page 3 of 4

Calibration Report

15F
|
10A [ I
i ) 134
| : :
| 16A #
| | ’
BF, | 1 4F L+
; P s
i ‘\‘ l
134 L 9A 12F
b /‘\f """"""""""
----- 14A
// !—/ \
’ 1HF”, IC :
7 i
7 :
P4 ]
ZA/ | Ve
i 7
16E 7R/ SA
C=Centre, F=Centrcof Face, A=Corner, E = Cenire of Edge
1C = TNI6} 12F = TNI172
2A = TNI162 13A = TNI173
3A = TNI163 144 = TN174
4F = TNI164 15F = TNI175
S5A = TNI65 16E = TN176
6A = TNI166
7F = TNI167
8F = TNI1é68
9A = TNI16&9
10A = TNI170
11IF = TNI171

]
Approved By. —$‘M 4‘\1

FM-L15 117/15-05-63



(@\' ' Metrological Center
)\)‘ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIERATION 0244

Certificate No. T211009 Page 4 of 4

Calibration Report

Measurement Resuolts

Average Standard Reading at each position (OC )
Calibration Point [TN161/TN162 TN163| TN164] TN165 [TN166TN167 TN168|TN169{TN170|
3 323 | 338 3.23 341 3.36 352 ] 351 3n 3.29 3.50
TN171{TN172| TN173{ TN174| TN175 [TN176
336 | 3.18 3.52 3.22 3.28 3.31

Chamber (Cold Room) Temperature Distribution
. Reading ( C) o . . . | coverage
Setting { C) Min, Max | Average Average{ C) | Stability (+ C) | Uniformity ( C ) {Uncertainty (= C )} Factor k
30 27,34 3.0 3.34 1.00 1.10 1.46 2.00

* The Acuoted 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 cgy""] Aﬂ

FM-L 15 [17/15-05-63
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES = //:\\‘;\?

334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27  FAX, 0-2719-0484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 21CH452
Page.: 10of 3

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
Mettler Toledo
SevenCompact S220
B520948426
BKK_EN0072

!
|

i APPROVED BY K‘“l‘—

j AEERUIVELD BY (o irriirris ot sos
i

woxronome 24102

REVIEW BY S"ﬂ(b”"(’?

Used Item

24 March 2021
26 March 2021
2103-1008DSC-1

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

(25 + 2.5) °C

(50 + 15) %

In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

e

Warakorn Lerngagtrakul

Waly, -

Approved Signatory

31 March 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writlen

Approval of the head ol Corporate Services 3 : Equipment Calibration and Testing Services,

A 0026590 ’



Cert.No.: 21CH452
Page.: 2 of 3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 1385032 130RC022 20E4213 24 Nov 2021
2) Ref. Standard Thermometer 4982054 110RC044 2011233 15 Oct 2021

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 S| 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 706694 06 Sep 2022
pH 6.985 CPA chem 722285 19 Dec 2021
pH 10.012 CPA chem 722287 19 Dec 2021

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 (+mV) K
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
SIN.: B520948426 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Waly -

a 1048959



Cert.No.: 21CH452
Page.: 30of3
Calibration Results
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 4.010 150.3 0.0048 2.05
S/N.: 9265091 6.985 6.989 -22.5 0.0077 2.00
10.012 10.011 -193.7 0.013 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 9265091
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°Cc) (°C) (°C) (£°C) k
25.0 25.003 25.2 0.197 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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

-olo-

Maly -

a 1048358



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 801 18, SUANLUANG. SUANLUANG BANGKOK 10250

NSC TIsI- 11517:!25
TEL.0-2717-3000-27  FAX. 0-2719-9484 CALIBRATION D008

Cert.No.: 21CG1446

Page.: 1 of 2
Certificate of Calibration
Gaeiproant ¢ Slarate REVIEW BY Sﬂ/ﬂ/\'? E
Capacity : 50 mL [ | f
HERR APPROVED BY ..Lsl—.. A,I_;
S N |
erial No. : -
| NEXT CAL. DATE 23/5}(99- .
ID. No. : BKK_ENO171 == 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 + 25) °C
Relative Humidity : (50 + 10) %
Barometric Pressure : 755 mmHg
Calibration Procedure ; ASTM E 542 - 01
Calibrated by : Sa-ngeunkam Wongsa

Approved by : m '

Approved Signatory

() Pornthippa Tameyakul
(v ) Malee Butkruea

() Ponpan Paipim

() Srisuda Khamtha

Issue Date : 31 March 2021

The Uncertainties are for a confidence proba bility of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writlen

Approval of the head of Corporate Services 3 + Equipment Calibration and Testing Services.

A 0026589



Cert.No.: 21CG1446

Equipment : Burette

Received Date : 24 March 2021 Page.: 2 of 2
Condition As-Received : Used ltem

Calibration Date : 30 March 2021

Reference : 2103-1008DSC-5

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RC0Q7 21MM181 NIMT 02 Mar 2022
2) Thermo-Hygrograph ~ TH 803 09153022 140ECO004 20H1434 NIST,NIMT 19 June 2021
1594592  140EC010 2011191 NIMT 08 Oct 2021

3) Thermometer
This certification is traceable to SI 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) (+mL) Factor
50 50.0041 0.011 2.00

a3
Remark mL = cm

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-

Watks

a 1048360



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



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 2200441
Test Report
Customers ALS Laboratory Group (Thailand) Co., Ltd.
Equipment Chiorine Meter ~ Manufacturer HACH
Controller Model Pocket Il CI2 ID No. BKK_LG0O032
Contraller Serial No. 18110E374141 Sensor Serial No. =
Date of test 23/02/2022 Period -
Environment temperature : 25.0 °C Humidity 58.0 %RH
Results
Instrument Checked
ftermn Characteristic Before After Remark
1 Visual Inspect M Pass O Fal M  Pass L Fai
2 Paower Supply (4.5 - 6.5 VDC) 6.0 vDC 6.0 voe
3 Display Check M pass [ Fal M pass [ Fai
4 Keyboard Check M pass [ Fai M pass [ Fai
5] Function System Program E Pass O  Fail pass L[] Fail
Warning and Error Check
item Event Before After
6 Errar list M none E None
D Appear D Appear
Check with Standard
ftem Characteristic Before After Remark
DPD-CHLORINE-LR 3 : ! B
7 Blank (0.00 mg/l) 0.00 mg/l 0.00 mg/l
8 Standard CI2No. 1 ( 025 + 0.09 mafl) 0.22 mg/l 0.24 mg/l
9 Standard C22 No. 2 ( 094 + 0.10 mgf) 0.90 mgfl 0.91 mafl
10 Standard CI2No. 3 ( 1.72 + 0.14 mg/l) 1.66 mgfl 1.68 mgfl
DPD-CHLORINE-HR |
11 Blank (00 mgll) U.U- r‘nhgll‘ -[}.D mg;’l.
12 Standard CI2No. 1 ( 22  + 02 mg/) 22 mg/l 22 mg/l
13 Standard CI2No. 2 (39 + 03 mgil) 40 mag/l 390 mgfl
14 Standard CI2No. 3 ( 68 + 06 mg/) 7.0 my/l 6.9 mgfl
e f_"“) ey
R e @?ﬁ‘ﬁww ?Z/
REVIEWBN o iensammumseneiimmeserssss

APPROVED BY g\_@ .......

alaly

............... rhenasnies

NEXT CAL. DATE




HACH COMPANY
C/0 AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floor , Na. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
| Phone +66 (02) 026-3529 Ext. 0| Fax +66(02) 026-3572| www.sea.hach.com|

LABX 2200441

m and -“_J: AHINITE _:; F=ANENIN
O The instrument can work but it's requiring to maintenance. (ta3asfiaingnansainuldudses i1335n11)
Siv : ad & ey - v w f .
O The instrument could not work it's requiring to repair. (\aTasilednlignnsnviinulduardninademings)
Remark:
Standard Equipment Used
Equipment Equipment 1.D,
Standard Chlorine DPD-CHLORINE-LR Lot No. A0197 Exp date : Jul-22
Standard Chlorine DPD-CHLORINE-HR Lot No.  AD164 Exp date : Jun-22
Digital multi meter SN : 21190066 Due date : 19-Mar-22
Thermo hygrometer SN : 45146347 Due date :  30-Jul-22
4..-:::"/
Test By WILRILRK S Approved by § ,@fﬁ
( Miss Wilailak Sawangpun) ( Mr. Suanun Sartyangkool )

Service Engineer Position : Assistant Service Division Manager




SCG

CEMENT-BUILDING MATERIALS

)

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.T211711

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 5

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



Metrological Center

(@\‘ SCG SCI ECO Services Company Limited
W | =P 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. T211711 Page 2 of 5

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



©

SCG

CEMENT-BUILDING MATERIALS

Metrological Center
SCI ECO Services Company Limited

Telephone : +66 2 586 5792-4

Website : www.scieco.co.th

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

Fax : +66 2 586 5109
E-Mail : calibrate@scg.co.th

Certificate No. T211711 Page 3 of 5
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



Metrological Center
(@\ SCI ECO Services Company Limited
’\ )‘ éu&c 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

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

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. 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



Metrological Center

’(O\‘ SCG SCI ECO Services Company Limited
\ ) CEMENT-BUILDING MATERIALS 33;2 MOO 3! T.Banpa, A-KaeﬂgkhOi. SarabUfi 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. T211711 Page 5 of 5
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




AWy,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 'f////:“,;\\“‘x
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KA
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM2189
Page.: 1 0of 3

Certificate of Calibration

Equipment : Hot Air Oven 5 g g ?-—-'—1

REVIEW BY 5’”’Uk_
Manufacturer : Memmert

APPROVED BY i/-gL_..AL.-
Model : UFE 500 ' {

| NEXT CAL. DATE ON10b(%%.

Serial No. : G511.1574 i .
ID No. : BKK_ENO0OOO7
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : Oven Room

Received Order : 1 December 2021
Calibration Date : 1 December 2021

Ambient Temperature : (26 +10)°C

Relative Humidity : (50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : % :

Approved Signatory

( ) Pornthippa Tameyakul
(¥) Malee Butkruea
() Suwit Imjai

Issue Date : 7 December 2021

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 0032815



Equipment :

Condition As-Received :

Reference :
Procedure Used :-

Hot Air Oven

Used ltem

2112-00020C-1

Cert. No.: 21TM2189
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and

Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1) Data Acquisition
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 :-

Fresh air setting :

Model
34970A

(*) Without Adjustment
Function of UUC™ : Temperature Source

Close

i

- O

g
£ ol

I
N
-0

R 1T

Probe Installation Details :

a= 5.0
b= 5.0
c= 50

cm
cm
cm

Dimension of Chamber :

D=
W =
H=
Capacity =

9
L5 ]
w”[\:9”
(4]
\
o
\

0.40
0.56
0.48
0.1

Serial No.
MY44060450

m
m
m
m

Cert. No.
21LM4/1

Due Date
06 Mar 2022

Environment during calibration

= e Beginning Finished
Temp. (°C) 25 25
REL.Humid. ( % ) 51 53
AC Supply ( Volt ) 221 222

Ref. Std. ID No.: @
Calibration Point

(121,175,180
Position:| (104)°C &

1 19-14RTD-01 | 19-14TC-01
2 | 19-14RTD-02 | 18-14TC-02
3 19-14RTD-03 | 19-14TC-03

4 19-14RTD-04 | 19-14TC-04

5 19-14RTD-05 | 19-14TC-05

6 19-14RTD-06 | 19-14TC-06

7 21-14RTD-07 | 19-14TC-07

8 | 19-14RTD-08 | 16-14TC-08

9 (ref.) | 19-14RTD-09 | 19-14TC-09

Wady, .

a 1085618




Equipment : Hot Air Oven Cert. No.: 21TM2189

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2112-00020C-1

Result of Calibration :- (™) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall Oricettality Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (c) | (c) (£°C) (°c) () | (+C) k
104.0 104.0 104.0 0.059 0.52 0.59 0.45 2
121.0 121.0 121.0 0.11 0.75 1.2 1.1 2
175.0 175.0 175.0 0.13 0.90 1.6 1.1 2
180.0 180.0 180.0 0.13 0.93 1.6 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(™) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.265 | 104.229 | 104.080 | 103.922 | 104.390 | 104.304 | 104.284 | 103.994 | 103.909
121.0 120.838 | 120.519 | 120.661 | 120.524 | 121.162 | 120.855 | 120.703 | 120.126 | 120.726
175.0 175.021 | 174.603 | 174.848 | 174.652 | 175.830 | 175.321 | 175.411 | 174.440 | 175.222
180.0 179.792 | 179.374 | 179.575 | 179.376 | 180.643 | 180.081 | 180.174 | 179.217 | 180.014

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-alo-

WMl

a 1085617



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.: 21TW6G

- i Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : YSI I’ ' oy :
REWEWEY.MmgﬁMk“fmmM‘
Model : 5100
Serial No. : 151103204 APPROVED BY L‘J“ﬂl— |
ID No. : BKK_EN0205 9_0}’4{‘1‘1
NEXT CAL. DATE livissesnssivnennns §
Received Date : 15 January 2021 | . S
Test Date : 19 January 2021
Reference : 2101-0428WSC-5
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

Calibrated by : Walalak Sirithean

Approved by : (mﬂilt '

Approved Signatory

(/ ) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 25 January 2021

B 0251901



Cert.No.: 21TW6
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 18C100772
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mglL) (mg/L)
8.10 8.10 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control 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

-00o-

Wals,

a 1037070



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 !
TEL.0-2717-3000-27  FAX.(-2719-9484

“‘I i | In'“’

e\\‘\\‘_\‘_—/’/ﬂ{/’,
== \”-_--/
ot “-._‘_“-_.-_/

n‘\

E

i)

Tt
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G

Ay

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 21TM166
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
(7 ) Malee Butkruea

() Suwit Imjai

Issue Date :

DO Meter with Sensor
YsI

5100

15L103204
BKK_ENO0205

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

TPA On Site Calibration Laboratory

15 January 2021
21 January 2021
(26 10)€C
(50X30)%
(220 22)V

Kritsada Chaitrong

aly, -

Approved Signatory

28 January 2021

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 heud of Corporate Services 3 1 Equipment Calibration and Testing Services.

A 00238175



Equipment :

Condition As-Received :

Reference :

DO Meter with Sensor
Used Item
2101-0428WSC-6

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

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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

1. Reference standard instrument:-

Cert. No.: 21TM166
Page.: 2 of 2

Instrument Madel Serial No. Cert. No. Due Date
1) Digital Thermometer 1623 2188080 2011389 20 Nov 2021
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 maintained at:-
- National Institute of Metrology Thailand (NIMT)
Result of Calibration :- ( *) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 18C100772
Calibration| Immersion Standard uuc 3 Coverage
- . Error Uncertainty
Point Depth Temperature Reading Factor
(°C) (mm) (°C) (*C) (¢) ( £C) k
20.00 60 20.002 19.94 -0.062 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 %.

-00o-

Wl -

a 1038215



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




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
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Website :

Metrological Center
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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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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 :

% NS P
”4“’”1-'\"\‘\ AL o
NSC-TISI-TIS17025
CALIBRATION 0008
Cert.No.: 21CH1650
Page.: 10f2
pH Meter
WeRier Tolag REVIEWBY .. %507, SPT
S2-Field Kit
: | %{é’om ?
B729410583 APPROVED BY ..iicviiassssscomasamonss
BKK_LG0011 f ,
= NEXT CAL. DATE ZALMI23,
Used ltem o

25 November 2021
29 November 2021
2111-0911DSC-1

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

(25 % 2.5) *C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Warakorn Lerngagtrakul

Maly, -

Approved Signatory

2 December 2021

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 0035374



Cert. No.: 21CH1650
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 54030049 130RC116 21E2682 25 Aug 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 : The measurement results are traceable to S| 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 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761018 02 Aug 2022

3. This cerlificate 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 r:V mv pH [emir) i
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: B729410583 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 4.01 179 0.0085 2.05
S/N.: 9291914 6.982 6.98 5 0.0099 2.00
10.015 10.02 -171 0.0095 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-

Waly, -

a 1084657



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i%ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %72~

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27  FAX.0-2719-9484

Wil gy
) i
SN2,

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 21LM22
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
S2-Field Kit
B729410583
BKK_LG0011

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

TPA On Site Calibration Laboratory

25 November 2021
29 November 2021
(26+10)°C
(50 +30)%
(220+22)V

Warakorn Lerngagtrakul

Wl -

Approved Signatory

1 December 2021

The Uncertainties are for a confidence probability of approximately 95%

This cerlificate may not be reproduced ather than in full, except with the prior writlen

Appraval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0035352



Equipment : pH Meter with Sensor Cert. No.: 21LM22
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2111-0911DSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on 1TS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1523 3240076 211193 15 Feb 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 temperature sensor, S/N.: 9291914

Calibration| Immersion Standard uuc* , Coverage
- . Error Uncertainty

Point Depth Temperature Reading Factor
(°C) (mm ) (°C) (°C) (°C) (£°C) k
20.0 120 20.002 20.0 -0.002 0.16 2.00
25.0 120 25.005 251 0.095 0.16 2.00
30.0 120 30.006 30.1 0.094 0.16 2.00
35.0 120 35.002 351 0.098 0.16 2.00
40.0 120 40.005 40.1 0.095 0.16 2.00
45.0 120 45.002 451 0.098 0.16 2.00
50.0 120 50.004 50.1 0.096 0.16 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 %.

~-o0o-

Wy, -

a 1083860



”

© 2021 by Agilent Technologies s iE
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

Page 9/15




© 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

\Agilent\OQ2021\IDL_004.D

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 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

\Agilent\OQ2021\IDL_011.D

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 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

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 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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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%.
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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 %.




CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ::{//'ﬁ\““:;\?
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il
TEL. 0-2717-3000-27 TFAX. 0-2719-9484

CALIBRATION 0008

Cert.No.: 22CH204
Page.: 1 of 2

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : Mettler Toledo
=)
W A ok
Mastal Seven2Go 83 | peview BY &2 fhren 2 ..
Serial No. : B851971049
- Wm‘f/{em ?

ID No. : BKK_LG0033 APPRONER BY ilaaaitaa

I .1
Condition As-Received: Used Item H / 2

| {IEXT CAL. DATE '10(9“/35 ......
Received Date : 08 February 2022 : -

Calibration Date : 10 February 2022

2202-0244DSC-8

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

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

{~/)Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

(25 +25) C
(50 + 15) %

In -house method :
- CP-CHS : based on direct measurement by
using certified reference material (CRM)

Walalak Sirithean

Wy, -

Approved Signatory

14 February 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 0037923



Cert.No.: 22CH204

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 1963878  130RC095 211977 17 Sep 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 :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No.

Exp. date
84.000 uS/em CPA Chem 754034 28 June 2022
1413.0 uSfcm CPA Chem 766815 04 Sep 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022
- Control Conductivity calibration solution temperature by Water bath (25+0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 5818470986
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
84.000 pS/cm 82.65 LLS/cm 85.42 uS/em 0.62 uS/cm 2.00
1413.0 pSicm 1367 uS/cm 1412 uS/em 9.2 uS/cm 2.00
12.880 mS/cm 12.38 mS/cm 12.68 mS/cm 0.086 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

- Cell constant = 0.554 cm’

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 %.

-00o0-

W, .

a 1094607




ALS

wuurasunnlsatuaiasiiamandsvinnssauiisuiedasfiaiaTuladsvduge

daiadaviia :GC-MSD

ID No. : BKK_LENOO59(GM7)

S/N : CN14133181/US1415M029

Parameter Set point | Acceptable | Test Results| Pass Fail Remark
[~/
Inlet Pressure Accuracy 25 psi 23.8-26.2 25.3 I:I
wy
Oven Temp. Accuracy 230°C 225 -23% 230.6 D
: M| O
Oven Temp. Accuracy 100°C 96.3 -103.7 100.9
M| 3
Oven Temp. Stability 100°C 99.5 -100.5 100.9
M| O
RFPA Voltage 1050 m/z | <1100 mV 518
Signal to Noise Filament 1 - = 1200 1472 IZ D
. - M| 3
Signal to Noise Filament 2 - = 1200 3400
| O
| O
O O
3| O
O O
HATIATDU! oo mneanns HOUTR: oo
28/12/20 28/12/20
WA e rneanr e 71271

Form No. : F12-164 Rev No.: 1 Issue Date : 25/06/2019




© 2020 by Agilent Technologies

Certificate of System Qualification

Agilent CrossLab Compliance Services

GC-0Q + GCMS-0Q
System ID; GM-7
COrganization Name: ALS Laboratory Group (Thailand) Co., Ltd.
Organization Location: 104 Patthanakarn 40, Patthanakarn rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250
Date: : December 24, 2020 2:51:10 PM M S WJ/
-‘ arraran

EQP Name: AgilentRecommended , AgilentRecommended REVIEW BY LS bt Foer
EQP Revision: GC.02.50, GCMS.02.50 k | Al_

APPROVED BY &mrfere . D
Qverall Qualification Status: Pass

28106121
MEXT £AL DATE

System Inspection and Basic Safety and Operation

Name: [7890

Setpoint Status: |Pass

Overall System Inspection and Basic Safety and Operation Test Status

I Pass

Inlet Pressure Accuracy

Name:

|7390 |
Front 35L
Setpoint Status: |Pass
Setpoint Actual
Inlet Pressure: 125.0 I psi i25.3 ' psi
Accuracy: 0.3 psi
Agilent Recommended: |<= 1.2

Overall Inlet Pressure Accuracy Test Status

Pass

GC Oven Temperature Accuracy

Name: 7890
Date: December 24, 2020 2:51:10 PM
Systom {D: GM-7

Page1/13



© 2020 by Agillent Technologies

Agilent CrossLab Compliance Services

—

Setpoint Status: Pass
Zone: Oven
Setpoint/Actual
Temperature: 230.0 lzso‘e °C
Accuracy: 0.6 °C
Agilent Recommended: »= {-1.0 % setpoint in K { |-5.0 *C )
<= [1.0 % setpoint in K { s.d °C )
Data for this set';.)oil;t was;n_tered m;mually. o -
Reason: Data logging currently not available.
Setpoint Status: Pass ‘
Zone: Oven
Seipoint/Actual
Temperature: 100.0 E 100.9 C
Accuracy: 0.9 o
Agilent Recommended: >= .-1‘0 - % setpoint in K ( |-3.7 C )
<= £1.0 % setpoint in K { 137 °C )

Data for this setpoint was entered manually.

Reason:

Overall GC Oven Temperature Accuracy Test Status

Data logging solution currently not available.

Pass

GC Oven Temperature Stability

Name:

|7390 '
Setpoint Status: IPass %
|
Setpoint/Average
Temperature: E 100.0 g 100.9 *C
Stability: 0.0 *C
Agilent Recommended: {<= 0.5

Data for this setpoint was entered manually.

Reason; Data logging solution currently not available.
Date: December 24, 2020 2:51:10 PM
System ID: GM-7

Page 2/13



© 2020 by Agllent Technologies

Overall GC Oven Temperature Stability Test Status

Agilent CrossLab Compliance Services

Pass

Log Amp

Tested Combination1 Front SSL ! External SQ

Name: |59?7A I
Setpoint Status: |Pass —I
Overall Log Amp Test Status
[Pass

RFPA

Tested Combination1 Front SS8L ! External sQ

Name: [59?7A I
Setpoint Status: IPass |
Amu; 1050 imiz Drift After Five Minutes: RFPA Voltage:

15 mv 518 my

Agilent Recommended: |>= 100 and I<= l 100 ] ‘<= 1100

Overall RFPA Test Status

Pass l

Tune El

Tested Combination Front SSL ! External sQ

Name: |5977A 1
Setpoint Status: ]Pass j
Filament: 1 l[

Setpoint Status:. IPass |

Filament:

Overall Tune El Test Status

Pass
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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Agilent CrossLab Compliance Services

Signal to Noise El
Tested Combination Front SSL ! External SQ
Name: 15977A

. iEl - : . !
Source: IEI Extractor Filament; 1 i
Setpoint Status: IPass |
Signal to Noise: 1472
Agilent Recommended: |>= 1200
Source; IEI - Extractor Filament; |2 !
Setpoint Status: IPass I
Signal to Noise: 3400
Agilent Recommended: {>= 1200

Overall Signal to Noise El Test Status

‘Pass
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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© 2020 by Agilent Technologies

Instrument Details

Purpose

This section describes the as found system configuration.

Agllent CrossLab Compliance Services

Details

System
System ID GM-7
Manufacturer Agilent Technologies
Name 7830

Tested Combination?
Injection Technique Manual Injection
Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number (G34428
Serial Mumber CN14133181
Firmware Revision B.02.03
Oven Type Standard

Date: December 24, 2020 2:51:10 PM

System ID: GM-7

Page 5/13



© 2020 by Agilent Technologies

Agilent CrossLab Compliance Services

Inlet 1
Manufacturer Agilent Technologies
Name 7890
Type ssL
Location Front
Carrier Gas Helium
Control Type Electronic Pressure Control (EPC)
Purged Inlet Yes

Detector 1
Manufacturer Agilent Technologies
Mame Mass Spectrometer
Type Mass Spectrometer
Location External

Mass Spectrometer 1
Manufacturer Agilent Technologies
Type sQ
Name 6977A
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 E! - Extracior
Number of filaments 2

Date: December 24, 2020 2:51:10 PM

System (D: GM-7
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© 2020 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 usemame
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: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Stgnature Creation Date: December 24, 2020

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 applicabls regulations as well as industry best practices. The document s designed to provide an important companent of a complete
compliance package. Validation depends upon many factors and use of this protocel alone does not assure compliance. Agilent Technologies makes no
promises or reprasentations as lo its sufficiency for any spacific regulatory program.

Warranty

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

Date: December 24, 2020 2:51:10 PM
System (D: GM-7
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BKK_EL0037

© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification

ES-0Q

System ID; MY 16010005

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

Organization Location: 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

i Pass |

Instrument Tests

‘ Pass |

Autosampler Operation

lPass B ' - l

REVIEWBY ..mihwa 8. r

APPROVED BY %ﬁwz’“’”

NEXT CAL. DATE J2 Y. 2 |
Date: September 13, 2021 5:49:11 PM
System ID: MY16010005

Page 1/5
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@ 2020 by Agilent Technologies Agilent Crosslab Compliance Services

Instrument Details

Purpose

This section describes the as found system configuration. N

Details

Spectrometer 1
Manufacturer Agilent Technologies
Name 5100 SVDV
Model Number GB010A
Sample Introduction - . Double pass glass ¢yclonic spraychamber and seaspray nabullzer
Serlal Number MY¥16010005
Firmwara Revision 5385

Chiller 1
Manufacturer Agilent Technologies
Name Other Unspecified
Other Unspeacified Name Chiller
Maodel Number Other Unspecified
Other Unspecified Model Number (3292.80201
Serial Number 200800158

Autosampler 1

Manufacturer Agilent Technologles
Name SP3s4
Model Number G8410A
( Serial Number AU15440764
Switching Valve Accessory 1
Manufacturer Agilent Technologies
Name 8VS 2+
Modsl Number G8485A
Serial Number AU16040115
Date; September 13, 2021 5:49:111 PM
System 1D: MY16010005
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Electronic Signature
Purpose

. This signature_page was created and published because the ACE sign-off action was executed, which s valid for the entire document,

Including attachments. The ACE sign-off is an electronic signature that requires two distinet identification components: unigue 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 logen te 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 precedures.)

Details
Eull Name of Signer: Kanyakorn Sukpathrajarern
. Logged On User Nama: phimprapha.jeeraphong@agilent.com
Signature Craation Date: - September 13, 2021
Reason for Signature: Executed protoco! and published this original version of document

Regulatory Disclaimer

This document providas a protocol to verify and record Instrument configuration and avidence of proper operation. 1t has been prepared from our
interpretadion of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complate
compliance package. Validation depends upon many factors and use of this protocol alona does not assure compliance. Agllent Tachnologles makes no
promises or rapresentations as to its sufficlency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose, Agilent Technologies shall not be liable for errcrs conlained herein or for incidental or consequential damages in connection with the
furnlshing, performance, or use of this material.

Date: Saptember 13, 2021 5:49:11 PM
System ID: MY16010005
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Agilent CrossLab Compliance Services

User Name; phimpraphajeeraphong

Hastname: ASBKKWX328

OOQHW 5100 ICPOES ALS 08Sep21 Transacton log :

System )d: MY16010005

Print Date: Septembar 13, 2021 5:49:12 PM

AM

Qualitative Tast - No satpoints
associated

Page 1/2

Time Transaction Activily Typa of Transaction Optlonal Information
State Performed N N
September 8, 2021 8:49:59 Audlt SessionCreated  Sesslon - None
AM
Septemnber 8, 2021 B.49:59 Starl Canfiguration Sesslon Mone
AM
September 8, 2021 8:49:59 Audit Enitlement Licensing User |s Fle/dEngineer and
AM daes not require an unlock
code
September 8, 2021 8:07:06 Audit Enploaded Session EQF datails for primary
AWM technigue [Es] -
File path:
[ProtacolPachs/Es/Configuratl
onsi02.50/E%.02.50.eqp],
EQP Flla Name:
[Es.02.50.eqp], EQF Mame:
[AgilentRecammended]
September 8, 2021 9:07:11 End Configuration Sesslon Mane
AM
Saptamnber 8, 2021 9:07:15 Starl Qualification Sassion oo
AN
September 8, 2021 9:07:15 Start Exacufion Praparation : 5100 SVOV: MNone
AM Qualitative Tast - No satpoints
associalad
September 8, 2021 9:34:35 End Exaecution Preparation : 5100 SVDV: Run Count ¢ 1
AM Quatitalive Tast - No satpeints
assockated
September 3, 2021 34130 Start Execution Instrument Tests : 5100 SVDV:  None
AM Qualitalive Tast - No satpoinls
associated
Seplember §, 2021 #:51:27 End Execution Instrument Tesis ! 5100 SVDY: Run Count: 1

September 13, 2021 £:49:11 PM

MY 16010005

Paged /5
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User Mama: phimprapha,j phong System ld: MY16010005
Hesthame: ASBKIKWX328 Print Date: September 13, 2021 5:49:12 PM
. QOHW 5104 \ICPOES ALS (85ap21 Transaction log :
Time . . - : Transaction Activity Type of T ti Cptional Informatien
Slate Performed
September 8, 2021 9:51:30 Start Exgculion Autosampler Operatian : None
AM Autosampler 1 - SPS4;
Qualitative Test - No setpeints
associated
September &, 2021 9:51:36 End Exectilion Autosampler Operation : Run Ceunt: 1
Al Aulesampler 1- SP34:
Qualiative Test - No setpeints
assoclated
Beptember &, 2021 8:51:38 End Qualification Sassion og
AM
September 8, 2021 9:51;38 Start Reporting Session None
AM
Saplember 8, 2021 Aundit AceClosed Segsion Nona
10:65:40 AM
September 13, 2021 Audis AceRestarted Session Nong
£:01:26 PM
September 13, 2021 Audit SesslonReloaded Session Nona
50126 PM
September 13, 2021 Start Chualification Seasion 0Q
5:01:28 PM
September 13, 2021 Audit Reporting Session Rapor Goneralad :
54755 PM Cortificate
Page 22
Date: September 13, 2021 5:498:11 PM
System ID: MY16010005
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Agilent
Agilent Crassbab Compliance Services C rO S S La b

Feam loseghit to Onizomre

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

Qualification Type: ES-0Q
System IC: MY18010008
EQP Name: AgllentRecommended
EQP Details: Agilent Technologies System
EQP Revision: E8.02.50
EQP Relaase Date: March 2020
Date: September 13, 2021 5:50:41 PM
Report Type: Report
Org. Name: ALS Laboratory Group (Thailand) Co., Lid.
Org. Location: 104 Phatthanakan 40 Phatthanakan Rd., Bangkok
10250
Date: September 13, 2021 5:50:41 PM
Bystem ID: MY16010005

Page 1 /34
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Agllent CrossLab Compliance Services
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Date: September 13, 2021 5:50:41 PM
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Test Summary

Purpose

Agllent CrossLab Compliance Services

This saction includes a status for each scheduled test and the overall qualification. For each test that is rum, (1) the status is
automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed

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

C.

Details
Test

Preparation : 510¢ SVDV
Instrument Tests : 5100 SVDV

Autosampler Operation : Autosampler 1 - SPS4

Status Runs
Pass 1
Pass 1
Pass 1

Overall Qualification Status

| Pass
Date: Seplember 13, 2021 5:50:41 PM
System ID: MY18010005
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Service Details

Purpose

TR a  CoOTMEME T LT e e e

Agllent CrossLab Compliance Services

This section Includes local contact and dellvery details for this service. . S

General Details

Service Order No/Request:
EQP Name:

EQP Revision:

Report Type:

Organization Details
Name:

Location:

Local Contact Details
Name:
Job Title:

Qualification Location:

Oparator Detalls
Name:
Job Titla:

Data Acquisition Details

6004823273
AgilentRecommended

ES.02.50
Report

ALS Laboratory Groug (Thailand) Co., Lid.
104 Phatthanakan 40 Phatthanakan Rd., Bangkek 10250

Khun Thitima Boonpeng
Scientist 2, Life Sciences

ICP Room

Kanyakorn sukpathrajarem

Fisld Servica Engineet

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

Systemn ID: MY16010005

Page 4734
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Instrument Details
Purpose

This section describes the as found system configuration.

Detalls

Spectrometer 1
Manufacturer
Name
Model Number
Sample Introduction
Serial Number
Firmwars Revision

Chiller 1

Manufaciurer

Name

Other Unspecified Name

Model Number

Other Unspecified Model Number
Serial Number

Autosampler 1

Manufacturer
Name

Model Number
Senial Number

Switching Valve Accessory 1

Agilent Technologies
5100 SVDV

G8010A

Agilent Crosslab Compliance Services

Double pass glass cyclonic spraychamber and seaspray nebulizer

MY16010005

5395

Agilent Technelogies
Other Unspecified
Chiller

Other Unspecified
G3292-80201

2008-00159

Agilent Technologies
SPS4

G8410A
AU15440764

Manufacturer Agilent Technalogies
Name 8VS 2+
Model Number GB8485A
Serial Number AL8040115
Date: Septernber 13, 2021 5:50:41 PM

System ID: MY16010005
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Protocol Details

Furpose

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

Test Revision Test

ES.02.50 Autosampler Operation
ES.02.50 Instrument Tests
ES.02.50 Freparation

Date: September 13, 2021 5:50:41 PM
System ID: MY16040005
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Preparation

Purpose

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

Configuration Details

e = [ . [ p—

Model/Serial No.: . GBO10A . MY16010006 . . ..
Results
- Criteria Observed Result  Expected Result  Status

Does the plasma ignite successfully in the first three Yos Yes Pass
attempts?

C-" Was the detector calibration performed and completed Yos Ves o
successfully?
Was the Instrument callbration parformed and completed Yes Yo Pass
succassfully?

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

Page 7 /34
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Agllent CrossLab Compllance Services

Test Evidence
Image Details: Was the detector calibration performed and completed successfully?
Date and Time: September 8, 2021 9:07:42 AM
Host Name: ASBKKWX328
L -~ &8 X
i R i «
¢ . ket .
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b R r— o
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Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Image Details: Was the instrument calibration performed and completed successiully?
Date and Time: September 8, 2021 9:32:30 AM
Host Namea: ASBKKWX328
[ lsinemex - a x
Coann s - Lo ] “'.
o !
Cudgprmon et :
- ° |
o i
21t
e | ;
2145 :
LN
CHA
8
[-]
R

Overall Test Status

[Fass Runs:|1 |

C

Date: September 13, 2021 5:50:41 PM
System ID: MY18010008

Pags 8734



C

C,.

(O SR HE T N DS TEE SRR T AR A VER R

© 2020 by Agilent Technologies

Instrument Tests

Purpose

Agilent CrossLab Compliance Services

This test récotds a stdtus for each of the automated tests within the Agilent ICP-QES CDS. For detalled test criterla, refer to the

attached report.

Configuration Details

Model/Serial No.: - G8O10A |MY16010005
Results Observed Result  Expected Result  Status
Ara the Functional Tests results within acceptance criteria’?
Subsystem Communications Yoo Yes Pass
Alr Flow Yes Yos Pass
Water Flow Yas Yes Pass
Gas Fiows Yas Yas Pass
RF Generator Yoo Yos Face
Camera Yes Yes Pass
Optics Yes Yes Pass
Are the Instrument Performance Tests results within acceptance criteria?
Resolution Yos Yoo Pass
Sensitivity Yes Yes Pass
Precision
Yes Yes Pass

Overall Tost Status

Pass Runs: D
Date: September 13, 2021 5:50:41 PM
System ID: MY 18010005
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Autosampler Operation

Purpose

This test verifies that tha autosampler operates properly.

Configuraflon Detalls

Model/Serial Noi: - G8410A Jau15440764
Results
Criteria . Observed Result  Expected Result  Status

Does the autos__arnpler successiully move to the specified Yos Yoo 1 [Fase

location({s)?

Overall Test Status

C; |Pass Runs:D

Date: September 13, 2021 5:50:41 PM
System ID: MY 18010005
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Declaration of Change Control

This document is under change control. Revision history s maintained and printed on each document. Access to the master
documents is limited to.process owners, Documents receive periodic review and cannot be assigned an evergreen status. -The
gualification performed according to this document refers only to the hardware/software configuration in place at the time of the
-gualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to

- maintain the validation process. Any changes to the analylical or computer hardware or software must be clearly specified. A

-change management system provides a means for determining the degree of réquéliﬁcation required accerding to the extent of the
changes made. All delails of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. MNote: Hardware/scitware configuration management is the customer's responsibility.

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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© 2020 by Agilent Technologies Agilent CrossLab Compliance Services
Attachments

Location Category Document Name Page
EQR o General Ceriificata of Qualification for ACE” ~~ o ' 1
EQR General Certificate of Qualification for ACE o 1
EQR. . .:- .. . General Operator's fraining certificate and qualifications . - .- - 1
EQR .. .- -~ - .- Materal Certificate of Analysis Wavelength calibration soluon 4
EQR Comments General 1
EQR General Instrument’s Test Repert 5
EQR - General Instrument's Test Report 4
Date: Saptember 13, 2021 5:50:41 PM

System ID: MY 18210005
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General

Document Name: Certificate of Qualification for ACE

.. Agilent Technologies

Agilent Compliance Engine Self Qualification
Date! Septembaer 8, 2021 10:10:10 AM
Brlve Serlal #: EAFDA572 Platfarm Reviglon: AD30M

indlvidual self-qualification reports for each specifie lechnlqua Installed are alse available upon request. They provide eddilional datails

on the gemaral repert fram the concise summary and are sbructurad by the actual algorithms challenged during tha precess. There is

(-_““ nat a one-to-one rélationship between algerithms and OQ pragram tests because somé algorthms are used by saveral {ests and
acrass mulliple similar hardware components of the qualified systems.

Technlgue Typa Tasts Completed Reasult

UV-\ls Spectrophotometer 13 Confarms
Alomic Absorption 7 Conforms
Capillary Electrophoresis 19 Conforms
Softwara 8 Conforms
Emission Spectroscopy 3 Conforms
Infrared Spectroscapy 7 Conforms

Overall Quallcation Status

Conforms
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Agilent CrossLak Compliance Services

General
Document Name: Certificate of Qualification for ACE
"% Agilent Tachnologias
Certificate of Completion
Learner Name: Kanyakorn Sukpathrajarern
” Title OF Course: AN-CE-55-11-030-A: ACE 3.X User Update Training
Completion Date: June 25, 2020
Certified By Company: Learning at Agilent
All Service and Support trafning certificales have the following speelfic limitatlons,
A eertificate for Serviee and Suppont tealning is only valid while employed by Agilent Technologics or whila working as an Agilent-authorized semcn
prowdcf through which the serviee emplovee has engeing aceess to Agllent*s: Safery Alerts, Service Notes, internal technical npdales, npdate , earTent
iom, technical support, current parts, and parts updates. Completion of training alunc without bcing amplayed by agﬂcnt chhno!ogics, doss not
qualify an individual 10 safcly insta!l service or madntain Agflent products.
C
Data: September 13, 2021 5:50:41 PM
System [D: MY16010005
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Agilent CrossLab Compliance Services

General
Document Name: Operator's training certificata and qualifications
i > Agitent Tachnologies
L »
Certificate of Completion
Learner Name: Kanyakorn Sukpathrajarern
Title Of Course: ANV-CE-ICPOES-2-008-A: Agilent 3100 ICP-OES Support Neophyte Training
Completion Date: November 2, 2017
Certified By Company: Learning at Agilent
All Scrvice and Support tralning cortificates have the followlng speciflc Hmitations,
A cenlificate for Servico and Support iraining is only valid while employed by Agilent Technologics or while working as an Agl]mt-authunmd Bexvics
provider, through which tha serviee employes has ongoing aceess to Ag:]cnt‘s Safety Alerts Service Notes, internal technical , update iraining, curreat
documentation, technical support, current parts, and parts upd C ion of training alone, without being amployudbyﬁgllcn‘. Technelogics, does not
qualify an individuat o safely install, serviee or maintain Agilent pmducts
Date: September 13, 2021 5:50:41 PM
System 1D: MY 16010005
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Materials

Document Name: Certificate of Analysis Wavelength calibration solution

{;}( Agilent

CERTIFICATE OF ANALYSIS
Agilent Fraduct Name: Waveiength Cafbeation Sclaion fr IGP-DES & MP.AES, § /L, 50%nL
Agilent Fart No: 2810030100

i LotNa: p01657334) i
Product Spacificstions
Aniyte | StaréngMateris] | CASE Curtifled Conc. | Anabte | Starting Mswnisl | CASZ2 | Cestified Cont
C‘ Al ANDY T2 | S0 2 0035 Mn Mn 7439905 | 80013 0028 mpl
’ As M 70332 | s o0zimpt | Mo INBgo: | 13906154 | 5007 G02S mpl
Ba Bo(NO:p | 10022316 | soetzonzimpt | Wi [ 70020 | X0oA2 D935 mpt
Cd (] Tae | Sarzodismet ] b Fb TR | 42 0kwmh
Ca [ A | i oniimpk | S Sa T2 | Kb 1836
tr NGl JaARRL | S uiiimgr | & SNOs): 1OMZTED | 50002 0025 mel
[ € i 508 | 52672 0b25mgh | Zn _In TARE68 | 50022 0425 mph
K KHO: 72511 _| M £ 025 mpll
Matrbe 5% HNO)

Inteaded Uzs: This solution i intendad for use as & cettified relarsnce matorial or calbration standerd for inductively
caupled plasma optical emission speciroscopy {ICP-OES), mductively coupled plasma mass epectrametry (ICP-MS), atowic
absorption spectrescopy {ama AAS or GRAAS) microwavs plasma atosmic aminaion apactroscopy (MP-AES),

X-ray fluorescance secimacopy (XAF), and other techniquas for slemerstal analysis.

Cartificidien & Traceshility: This CRM wes manufactursd under o quelity management system that [y registered to 150
MY, 150 17004 and KSO/1EC 17026, Thls CAM waa prepared to the cartified concantrationa shown above by gravimatrie
methads ising singls-elemint concanirates that were certified vsing the “High Performance ICP-DES™ protoced devalopad by
NIST snd are dirctly tracenbla to tha NIST SEiMx listed below. This solution was siakilized using hgh purity sitric acld
{HNO;) and diluted with filterad (0.22pm), 18 M-ohim delonized water, Tha halances wsed in tha prapantion of this CRM ara
cafibrated regularly with triceability bo NIST, Altvolumatric dilutieas are performed in Class A calitcated glasswars, The
tantifind concantiations wire determined based upon gravimatric procedures. Secondary verification of the certified
concentratons way performed using ICP-0ES that was callbratad and/or raferenced against NIST SAMs: 31018, 31038,
3104a, 3108, 3113, 31120, 3114, 3id1a, 3132, 3134, 3138, 3128, 3149, 31634, and 31654 The uncertalnty associated with each
cortifind concentration reprasants the sxpandad ungertainty st the 95% cortidence bevsl using a caverage facter of kul,

Instructions tar Use, Agikent recommends that the solution be thoroughly mixed by rapeatad shaking or twirling of tha

. battls imesndiately prior to uze. To achicva the highest accuracy the analyat should: (1) use anly pre-cleansd sonteiners snd

C"J transferwars, [2) svold pipetting directly fram tha SRM's ariginal contadner, [3) usa a minimum svb-sampla aize of S00pL. {4}
make dkiiiana using cakibrated balances or centified volumedric clacs A Nacks and pipsttes, {5] dilute to voluma using the

saimve malrix ws the origined CRM, and (6) never pour ussd product back inte the adginal contalner, The solution sheuld be

kept tightly eapped and stored under normal laboratery conditions, o not freeze, heat, o expase 1o direct sunfight,

Minimiza expasure 10 maisture or high humidity,

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Document Name: Certificate of Analysis Wavelength calibration solution

EE o= s E T rertod of Validity: Agllant ensurea the accuracy of thia selution il the axplration date shown below, provided the
- - Instructions for use are {oliowed. Duting tha pedod of validity, the purchaser will ba notified if this product is rcalled dus to

any significant ehanges in the stabdity o the solution. _

Semply It pprovani
Date o Rluase: § April W20 ____[I
Dte of axphratisa: & ODctobar 2021 Chuek Goudraa, Carlifying Qe

Data: Septamber 13, 2021 5:50:41 PM
System 1D: MY16010005
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Document Name: Certificate of Analysis Wavelength calibration solution

it Agitent

Huznrd bnformation: Refar ta the Sxisty Data Sheet ($D5), which can ke obiskeed at wyweeagRent com,"sheimSuds.

Hemsguenaty: Thia nolotion was d e to b 3y by d with the raqué of 150 17034 and 13D
Gualdw 35, Replicats samples of tha finlchad salution wara anslyod 1o coofirm s hosaoganeity, in danca witk (ISP 813

Astnsament of Homoganaity and Stability, To ensure horonensity, uaars showld not taks 3 smaller tUb-sample than specified in the
Inatructiens for Uss, ae doing so will invaldatn the cartifind valous and uncertaintios.

Fuiihar Ifwmativa: Fleann contact Agilent for furthwr Information abou this CRM,

Quality Cortficatives; This TAM wan prapared undes a quality managemant systam that Is;
»  Reghsterad to 150 9007 — Dumlty M Sy = Raqal [TUY NORD Cwrt. Rag. No. 44 100 TEEMIS)
o Accredtuad v 150 17034 Owners) Regquirsments far the Comp of Refi Materal Prodh
{AZLA Gert Mo 2E43.82)

: a IS0 17084 cef feielanal hapl apecifind in 150 Gulda 25 and IS0 Gulde 35,
C i ¢ Atciethied w ISO/IEC 17025 — Ganersl Ragul for the Camy af Tassing snd Cafibeation Lebaesories {A2LA Core.
e Ha. 2648.01)

Date: September 13, 2021 2:50:41 PM
Systam ID: MY16010005
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Document Name: Certificate of Analysis Wavelength calibration solution
C
Date: Septemher 13, 2021 5:50:41 PM
Bystem ID: MY 16010005
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Comments
Date/Time: Sepltember 13, 2021 5:27:56 P
Test: General
- Comment: - o s Start OQ on 08 Saep 21 and found watsr flow fail, So repair job complete for 13 Sep 21 and OQ
continue to complete.
-
(o
Date: September 13, 2021 5:50:41 PM
System ID: MY46010005
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General

- Ak A s 1

Agllent CrossLab Compllance Services

Document Name:

Instrument's Test Report

[Réport Sumary AN e
- Instrument Model Agllent §100/5110 SVDV ICP-OES

Instrument 1D GBO10A/GBI14A

Instrument Serial Numbar MY16010005

Softwere Version 7.5.3.11953

Finnwars Version 5395

Tested By Kanyakosn 8.

(’14\ Test started on 9872021 9:51:21 AM
’ Test Completed On 9/8/2021 9:56:35 AM

[Result Summary . - - _}
Subsystem Communizalions Taesi Pass

Air Flow Test Skipped

Water Flow Tes! Skipped

Gas Flows Test Skipped

RF Generater Teal Skipped

Camara Tes! Skipped

Oplics Test Pass

Advanced Valve System Test Skipped

Resolution Test Pass

Sonsitivity Test Fass

Precision Test Pass

_ [Subsystem Communications Test Paas L ~
(o

L . ]
o Radial " {axdal sVDV
Intensity 3082178 3162050 4145288
Wavelength  1737.212 73r.212 77212

Page 1 of &

Date:
System [D:

Septembaer 13, 2021 5:50:41 PM
MY16010008
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Agilent CrossLab Compliance Services

Decument Name: Instrument’s Test Report
I 777 [{Resolution Test T Passt o
Element Wavelength  |Specificalion  IWidth -
N {174.213 nm} 50,40 7.54 -
As {188,980 nm) 5820 843
€ {193.027 nm} 511,50 8.89
Mo {202,032 nm) =820 5.50
Cr (206,158 nm} 51340 11.05
20 {213,857 nm) =870 7.27
Pb {220,353 nm) 9,50 7.52
Co (228615 nm) 3 17.20 12.66
Ba (230,424 nm) 5940 7.80
C Mn (257.510 nm) 513,30 9.99
Mn (260.568 nm) £20.30 16.83
Cr {£267.716 nm) 51100 8.53
Cu (324,754 nen) 525,00 19,14
Cu [327.385 nm) S 14.2¢ 11,75
Sr {338,071 nr) < 33,50 26.94 _
Ba (455.403 nm} <44,00 33.57 i
Sr (460,733 nm) <36.00 2238
Ba (443.408 nm}) £36.00 25,86
Ba (€14.171 nm} =42.00 23.49
Ar (675.253 nm) £74.00 60.58
K (766.491 nim} 80,00 66.42
Page2of B
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Agilent CrossLak Compliance Services

Document Name;

Instrument’s Test Report

{Sensitlvity Test .
Radial
" Element Wavalength  |Specification [Meathod |Ratic Sfandard {Blank ;
‘As (188.980 nm) 2460 SRBR (888 8680.1 949 |
!Se {196.026 nm} =410 SRER 55.8 7094 113.8
Zn {213.857 nm) = 1421.0 SRBR 20953 29674.4 1979 '
Pb (220.353 nm} = 46.0 SRER 100,86 13028 1522 !
Mn (257.610 nm) = 3518.0 SRBR G641.7 127413.8 3659 '
Al {398,152 nm) = 3.4 SBR 89 24237.9 3081.8 .
Ba {493.408 nm}) 234.0 SBR 95.1 1018416.2  {10583.7
K {766.481 nm) 18 SBR 4.4 82043.9 16321.8
Axial
Elsmant Wavslength Specification {Method  |Ratic Standard {Blank
As (188.880 nm) =208.0 SRBR 2924 51085 2735
So (196,026 nm) 2 169.0 SREBR 199.9 39032 a0
Zn {206.200 nrn) 22430 SRBR 793.6 12455.9 237.0
Zn {213.857 nm) =1743.0 SRBR 4924.5 130652.9 596.4
Cd (214.4389 nm) 242270 SRBR 45086 876824 37541
Ph {220.353 nm) = 3200 SRBR 3273 7653.1 480.3
Mn (257610 am) 2 10625.0 SRBR 19008.6 632891.9 1104.7
Cr (267.716 nim) = 1048.0 SRBR 4115.3 173699.6 17619
Cu (324.754 nm) =19.0 SBR 466 1883033 [3980.0
Al (396.152 nm) 260 SBR 16.7 156852.5 8877.5
Ba {(453.408 nm) = 60.0 SBR 168.0 53740757  |31797.5
K (765.491 nm} 2240 SBR 54.8 2536127.0 |28E64.9
Precislon Test - Pass
Radial
Element Wavelength  Spacification |Measured Value % RSD
As (189.980 nm) $2.80 1.08
Se (196.026 nm) 5260 1.28
%Zn (213.857 nm) %150 0.62
iPb {220,353 nm) <260 0.72
Mn@aTE10nm |5 150 044
Page 3ot b
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Al{396.152 nm) 5 1.50 045
Ba {493.408 nm) 51.50 0.48
K {766.491 nm) <150 0,34
Axial
Element Wavelength  [Spaclfication  [Measurad Value % RSD
A3 {188.980 nm) = 1.50 0.64
Se {196.026 nm) $1.50 0.58
Zn {206,200 nm) £1.50 0.29
Zn {213,857 nm) < 1.50 0.38
Cd (214,439 nm) £1.50 0.30
Ply {220.353 nm) 51.50 047
Mn (257.610 nm) =1.50 0.78
Cr (267,716 nm) %150 0.30
Cu (324,754 nm) = 1.50 045
Al {386,152 nm) 51,50 Q.35
Ba {(493.408 nm) 51.50 0.50
K {766.491 nm) <150 0.48
Tests Run - Oparator: Kanyakomn 8,
Subsystern Communications Test- Started
SubBystem Status
Mains Power Modula - Passed
Gas Control Module - Passed
RF Generator - Passed
pre-optics Module - Passed
Qptics/Camera Contral Module - Passed
Peristaltic Pump - Passad
Subsystemn Communications Test Complaled - Passad
QOptics Test- Started
Test View Mode Inlensilies Status
LEDQff  -Passed
Shutter apened - Passed
Peak Intenslty Redial mode 3082178.14 - Passed
Shutter closed - Passed
Peak Intensity(closed shutter) Radlal mode 53.00 - Passed
Bhutter operned - Passed
Optical Argon Ratio: Celculated Value = 2. 56, Factory Value = 2.60
Paok Intensity Axdal mode 3162050.49 - Passed
Page 4 of &
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Radial-Ax/al Intensity Ratlo:(Range ¢-100} - 1.03 - Passed
Peak Intansity Slinultanesus mode 3419287,62 - Passed
Shutter slosed - Passsd

Optics Test Compleled - Passed

Instrument Performance- Starled

Instrument Perdormance Completed - Passed

Fage Sof &

Date:
System ID:

September 13, 2021 5:50:41 PM
MY 16010005
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Document Name: Instrument’s Test Report
[Report Sumaiary - 5 T T
B Instrument Modal Agltent 5100/5110 SYDV ICP-OES
Instrument 10 GB01DA/GED 144
fnstrument Serlal Number MY 16010005
Software Version 7.5.3.11953
Firmwara Version 5395
Tested By Kanyakom S.
C_ Test started on 9/13/2021 5:33:48 PM
Test Completed On 9/13/2021 5:46:50 PM
[Result Summary -~ . o . |
Subsystam Communications Test Pags
Alr Flow Test Pass
Water Flow Test Pass
Gas Flows Test Fass
RF Generator Test Pagss
Camera Test Pass
Optics Test Pass
Advancad Valve Systern Test Skipped
Resolution Test Skipped
Sensltivity Test Skipped
Pracision Test Skipped
;rﬁ_ubsysier'n Communlcations Test - Pass J'
C\'- et e s e
{Alr Flow Test . Pass |
30% Air Flow {relative B0% Adr Flow (relative
speed) speed)
1.0 16.00
[Waur Flow Test ' T Pass - "]
RF Water Flow(L/min) iCamera Water Flow (E/min}  |Water Inlet Temperature {"C}
1.21 1.14 2301
Page 1 of4
Drate: September 13, 2021 5:50:41 PM
Systam ID; MY168010005
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{Gas Flows Test -~ g
boiner” VhstonTEi ek Gy i TEa
Target Flow Prassure | Targel Flow Prassure
0.70 0.71 iz'(s.?s D240 2.00 108.21
Makeup  |Aclual Flow  |Back ‘Plasma Actual Flow  |Back
Target Flow Pressure ‘Targel Flow Pressure
2.00 2.00 106.63 l 18.00 17.96 18.78

|RF @eherator Test . . b T Pass
RF Power Supply Test Pagsed
RF Power Supply {V) 130.332
RF Oscillatar Test Passed
RF Oscillater Frequency 25917
{MHz)

Work Coll Current (A) 44,873
RF Pawar Supply Current {A) 1,896

[Camara Test R “Pass T 1
Black Level Test Nolse Test Photo Response Test
Passed Passad Passed
Optlcs Test
Radial Axtal VDV
Intansity 2965633 3009947 3285038
Wavelength  (737.212 737.242 737212
{Report Detail T

Tests Run - Operator: Kanyakorn S.

Subsystern Communications Test- Started

SubSystem Status

Mains Fower Module - Passed

Gas Control Module - Passed

RF Generator - Passet

re-oplics Module - Passed

p
Optics/Camera Control Moduls - Passed

Page 2 of 4

Date:
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Petistaltic Pump - Passed
Subsystem Communications Test Completed - Passed

Air Flow- Slarted

Fan Speed(™) Alr Flow(relative speed) Status

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

Waler Flow- Starled

RF Water Flow({L/min} = 1.21
Carmera Waler Flow {Lmin) = 1.14
Waler Infet Temperature = 23.01
RF Water Flow{L/min} (off} = .00
Walar Flow Gomplelad - Passed

Gas Flaws- Started

Channel Targed Actual Prassure Failure Status

Auxiliary Gas 0.00 0.06 N/A NfA - Passed
Auxiliary Gas 2.00 2.00 N/A NfA - Passed
Nebulizer Gas 0.00 0.07 0.00 N/& - Passed
Nebulizer Gas 0,70 0.71 276,73 N/A - Passed
Plasma Gas Q.00 1.18 N/A NfA - Passed
Plasma Gas 18.00 17.86 NJA N/A - Passed
Makeup Gas 0.00 0.08 N/A NfA - Passed
Makeup Gas 2.00 2.00 N/A NfA - Passed
Purge Gas 0.70 0,70 N/A N/A - Pessed
Purgs Gas 3.70 3.70 N/A N/A - Passed

All Channel flows ON: - Passad

All Channel flows OFF: - Passed

Gas Flows Completed - Pagsed

RF Generator- Startad

RF generator furned off - Passed

RF genarator lurned on - Passad

Bias Conlrol = 0 V - Passed

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

RF Qscillator Starlad - Passed

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

RF QOseillatar stepped - Passed

RF genarator iurned off - Passad

RF Ganerator Campleted - Passad

Camera Test- Started

Black level test - PASSED

Moise test - PASSED

Phate response test - PASSED
Camoera Test Completed - Passed

Optics Test- Started

Test View Mode Intansities Status

LED Off - Passed

Page 3of4

Data:
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Plasma ignile Starled

Plasma ignite - Passed

Wailing & min for plasma warm up

Shutter opened - Passed

Paak Intensity Radial made 2985632.60 - Passed

Shutter closed - Passed

Peak Intensity{closed shutter) Radial mode 55.46 - Passed
Shutter opaned - Passad

Optical Argon Ratlo: Calculated Valus = 2.58, Faclory Value = 2.60
Paak Inlansity Axlal moda 3009947.39 - Passed
Radial-Axial Intensity Ratio:{Ranga 0-100) - 1.01 - Passed
Peak Intensity Simulianeaus mode 3265038.45 - Passed
Shutter closed - Passed

Optics Test Completed - Passed

Paga 4 of 4
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Electronic Signature

Purpose

This signature page was created and published. because the ACE sign-off action was executed, which is valid for the entire documen,
including attachments, The ACE sign-off Is an slectronic signatura that raquires two distinct identiftcation components: unique usemame
and personal password. The Agilent representafive who has deslivered this service understands the meaning and Jegal status of an

-+ o+ glectronic signature.-As a tralned offictal operator, the.Agllent representative has a unique password and Jogon to access ACE and

electronically. sign this document. {Other e-signatures can be applied te this document using a Document Content Management or other
suitable method defined in your data access and control procedures.} )

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

Regulatory Disclalmer

‘This document provides a protocol to verify and record instrument configuration and evidence of praper cperation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed o 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 1o lis sufficiancy for any specific regulatery program.

Warranty

h]
C' Agilent Technolegies makes no warranty of any kind to this materlal, including but not limited to, the Implied warranties or merchantability and fitness for

a particular purpose. Agilent Technologies shall not be lisble for errors contained herein or far incidental or consequential damages In connaction with the

furnishing, performarice, or use of this material.

Date: Seplember 13, 2021 5:50:41 PM
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User Nama: phimpraphajeeraphonyg
Hostname: ASBEKKWX328

DOHW 5100 ICPOES ALS 085ep21 Transaction log :

System Id: MY16010005
Frint Data: Seplamber 13, 2021 5:50:44 PM

Time 5w o Transactlon Activity Type of Transaction - Optlonal Information
State Ferfarmed C T T : ’
T September 8, 2021 8:49:59 Audit SesslonCreated  Session. .~ ... . T Mone .
AM w
September 8, 2021 §:48:59 Start Configuratlon Sasslon Nane
AM
Septernber 8, 2021 8:49:59 Audit Enfitlement Licensing User is FleldEngineer and
AM : does not raguira an unlock
cade
Seplamber 8, 2021 9:07:06 Audit Egploaded Session EQP detalls for ptimary
AM : tachnigua [Es] -
Filv path:
[Protocol Packs/Es/Canfigurati
ans/02.50/E5.02.50 2qp),
EQP Fie Name:
(E5.02.50.eqp], EQP Nams:
fAgilantRecommendad)
Seplamber &, 2021 9:07:11 End Cenfiguralion SBession Mone
AM
September 8, 2021 9:07:15 Start Qualification Sesslan oQ
AM
Beplember 8, 2021 9:07:15 Starl Execidion Preparatian : 5100 SVDV: Mane
AM Qualltative Tes! - No seipaints
asspojaled
Seplamber 8, 2021 9:34:35 End Exacufion Praparation : 5100 SWDV: Run Caunt ; 1
AM Qualitative Test - No setpalnts
associaled
Seplember 8, 20 9:34:39 Slart Execidlon Insirument Tesis : 5100 SVOV:  None
AM Cualitative Tesl - Ne selpoints
assodated
September §, 2021 9:51:27 End Exacuilon Insirument Tesis : 5100 SVOV: Run Count: 1
AM Gualitative Test - No seipaints
gasociated
Pagei1/3
Date; September 13, 2021 5:50:41 PM
System ID: MY168010005
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User Name: phimpraphajeeraphang System [d: MY16010005
Hostname: ASBKKWX328 Print Date: September 13, 2021 5:50:44 PM
QQHW 5100 ICPOES ALS 08Sep21 Transaclion log :
Time .. ... --. Transactlen Activity Type of Tansaction - Dptienal informatien
State Performed
R Seplember 8, 2021 2:51:30 Start Executlon Autosampler Operatlan : Hane -
ST AM Autasampler 1-SPS4;
CQualitalive Test - No setpoints
associated
Seplember 8, 2024 3:51:38 End Exzrution Autosampler Oparation : Run Count : 1
AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
assaclated
Seplember &, 2024 5:51:36 End Clualification Sasskan o
AM
Seplember 8, 2021 2:51:38 Start Reporting Session None
AM
September 8, 2024 Audit AceClasad Sesslon Mone
10:55:40 AM
Seplembar 13, 2021 Audit AceRestarted Sesslon Mone
5:01:26 PM
Semlember 13, 2021 Audlt SessionRaloaded Session Nane
501:26 PM
Seplember 13, 2021 Start Qualification Sasslon o
5:01:28 PM
Seplember 13, 2021 Audit Raporting Session Report Generated :
54755 PM Certificala
Page2/3
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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User Name: phimprapha,jeeraphang Systam |d: MY16010005

Hostname: ASBXKWX328 Print Date: September 13, 2021 5:50:44 PM

COQHW 5100 ICPOES ALS 063ep21 Transaciton lag:

Time .= - = 1+ .- Transaction Aclivity Type of Transaction - Optlonal Information

State Parformed
Seplember 13,2021 ... Audit Repoerling Sesslan .. ‘Report Signed : Cedificate
5A%ITPM . . * PDF Name: OQHW 5100
. ’ ' ICPOES ALS
085sp21_20210313_Cerilfica
te_1.pdf
User Name:
phimpraphe.jeeraphong@agil
ent.com
Full Kame of Signar:
Kanyakem Sukpathsajarem
{' " Reason for signature:

- Executed pratocol and
published this original version
of document

September 13, 2021 Audit Reparling Snssion Report Generated : Reporl
5:4%:25 PM
Page 3/3
Date: September 13, 2021 5:50:41 PM
System ID: MY 160100056
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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
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Approved By. }:

FM-L13 108/30-05-57
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\ ) 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
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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
CrossLab

From Insight to Outcome

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossLab Compliance

Qualification Type: ICPMS-0Q
System ID: JP15471169
EQP Name; AgilentRecommended
EQP Revision: ICPMS.02.50
EQP Publish Date: March 2020
Date: September 30, 2021 4:07:18 PM
Report Type: Report
Org. Name: ALS Laboratory Group ( Thailand) Co.,Ltd.
Org. Location: 104 Phattanakarn 40, Suan Luang, Bangkok 10250.
REVIEW BY 6:',0"'/“"'*""
APPROVED BY M!‘/
NEXT CAL. DATE .23 Nérch foy
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169

Page 1/34
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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

Fage 3/ 34



© 2021 by Agilent Technolegies

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
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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

Page 7 /34



© 2021 hy Agilent Tachnologies Agilent Crosslab Compliance Services

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

Page 8/ 34



@ 2021 by Agilent Technologles

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

Page 15/ 34



@ 2021 by Agilent Technclogies Agifent CrossLab Compliance Services

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
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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:
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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
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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
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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
Date: September 30, 2021 4:07:18 FM
System ID: JP15471169
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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:

September 30, 2021 4:.07:18 PM

JP15471169
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Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur / mercur plus




analytikjena

Serial-No.: /‘7@0 /124 Customer-No.:

Date: ?/6 /2027 Carried out by: Amg’ﬁé Tova

Maintenance with following Operational Qualification (0Q) O

(requires a separate OQ protocol)

) Company %97 10 1/ORIOA /fmoavm?//y?/raé;m%c) P
| User |
Department Zﬂé ﬁ?o’r‘a{ > Wa’/OV -
Sl \ /oy verwevroms 4O »th"“’m‘ WYOROIVI0N 13078 may
Zip Code, City | JOLEC | OINNEIOE !
5& _! A/UNQMQ/. E—— e —
( Phone
Fax : :
E-mail
Meinleriance Protocel mercur fmarcur plus | updete 01.03.2011 AKE
Analytik Jena AG | Konrad-Zuse-Sti. 1| 07745 Jena: Germany



analytikjena

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

NNYNYNNNNEE

( measurement with 30 ng/l

Maintenance works Autosampler SerialNo.: ¢ V37 (A3528)

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 oll

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

NENNNNNNEN

( check the dosing hose for buckling, if necessary exchange it

Maintenance Protocol mercur / mercur plus | update 01 03 2011 AKF
Analytik Jena AG | Kanrad-Zuse-Str. 1 | 07745 Jena’ Germany



analytikjena

Device parameter nominal actual
| value value
| visual check general tightness inside the Mercur _ o.k.: B’ changed: |
|. visual check Goldtraps o.k.: (4 changed: D |
visual check spectrometer
cuvette ok: A |changed: []
lens ‘o.k‘: 4 | changed: [
check pump hoses !o.k.: H changed: [
check hoses and hose connectors Eo.k.: [ changed: E/
check and clean reactor lok: [Z |changed: [
check drying hose output Gas-liquid-seperator 0.k.: W changed: O
(’ check bubble-sensor o.k.: Ef notok.: [
Check gasflow
 Valet 10 Nith 00080 /i,
Valve2 |50 NIh 11962 L
Valve 3 5 NI/h o135 L/{v;,'
Valve 4 10 NI/h 0- 224y L/'m' |
Check liquidflow
Acid 22mM 1 )5
Red.-agent i?n;{min 23 m,
Sample T?m"m JO - 0“”[-
Adventitious light - values (V) from file
c 100 6 | o
200 0 (9]
300 [¥) 0
. ' 350 , 0 0
400 f f
- 450 A 9
500 b4 A
550 15 . 13
575 2 ! / ?
600 30 2.

Maintenance Pratacol mereur f mercur plus | update 01.03.2011 AKF

Analytik Jena AG | Konrad-Zuse-5tr. 1| 07745 Jena/ Germany
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< nominal |actual
Device parameter_ =, alie i
Analytical parameters
Conditions.: max.conc.: 10ug/L  PMT-voltage: ..... 4/’7‘ ....... V i
Blank-solution E.; 0006093
. . F>0,0013 |F,.%:00377
without enrichment / FBR 30 ng/L RSD <3 % |RSD.£:51. %
Conditions.: max.conc.: 1,7ug/L PMT-voltage: R IR, ‘
Blank-solution ‘ F%m‘gqﬁ
: : F>0,009 F,.%.0247
with enrichment / FBR 30 ng/L RSD <3 % RSD @:2%00,
_ _FoR-1a0t0r | Fa t P B . |
Comments

Bhevence [laloin] Coteel
/'kra:/&y Cfilnertion S Bt 4 : s600- 694

lol ¢ : 1p-mHsP2A.

ﬁvdm' gd)ou & Poéro‘/pn*e a \—-’ -

Signature Technician Signature Ctstomer
v /e /2001 | W |20,
Place, Date (DD/MM/YYYY) Place, Date (DD/MM/YYYY)
Maintenance Protocol marcur / mercur plus | update 01.03 2011 AKF

Analytik Jena AG | Konrad-Zuse-Ste. 1| (7745 Jena/ Germany
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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™

=,
j \ 3 Aldrin...
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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 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...
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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®
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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...
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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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33

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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65

66

67

68

69

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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72
73

74

75

76

[
78
79
80

81
82

83

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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85

86
87
88
89
920
Nn

92

93
94
95

96

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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