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right solutions.

right solutions.

Temaiatedlaildlumsiianei / naseu right partner. Temaiatasdlaildlumsiianei / naseu right partner.
Calibrated Freq. Calibrate Calibrated Freq. Calibrate
sample Name Parameter Equipment Name D No. Next Cal sample Name Parameter Equipment Name D No. Next Cal
Date (Months) Date (Months)
Stack (CEMS)_|Oxides of Nitrogen [Analyzer , System calibration, Sta - - - Workplace |Acrylic Acid DRYCAL FLOWNETER BKK_FS0614 105ep 25 9Sep 26 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0556 6-Jan-26 6-Jul-26 6 Workplace Acrylic Acid DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack  [Total Suspended Particulate (Console Control Unit RYG_FS0315 6Jan-26 6Jul26 6 Workplace _|Acrylic Acid HpLC BKK_FLO034 6Jan-26 6Jan21 12
Stack  [Total Suspended Particulate pitot Tube BKK_FS0560 6-Jan-26 6ul26 6 Workplace | Total Dust DRYCAL FLOWNETER BRK_Fs0614 05ep 25 9Sep26 12
Stack Total Suspended Particulate Pitot Tube RYG_FS0320 6-Jan-26 6-Jul-26 6 Workplace Total Dust DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack  [Total Suspended Particulate Fuel Gas Analyzer RYG_FS0566 8May-26 TMay-27 12 Workplace _[Total Dust Digital Balance RYG_ENO00A. 3Feb26 5Feb 2l 12
Stack [ Total Suspended Particulate Digital Balance RYG_EN0003 3-Feb-26 3-Feb-27 12 Workplace Respirable Dust DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Stack Acrylic Acid [Console Control Unit RYG_FS0315 6-Jan-26 6-Jul-26 6 Workplace Respirable Dust DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack  [Acrylc Acid Pitot Tube RYG_F50320 6Jan-26 6ul26 5 Workplace _|Respirable Dust Digital Balance RYG_ENO00A 3Feb26 5Feb 2l 12
Stack Acrylic Acid DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12 ‘Workplace Propylene Glycol DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12
Stack Acrylic Acid DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12 Workplace Propylene Glycol DRYCAL FLOWMETER BKK_FS0619 10-Sep-25 9-Sep-26 12
Stack  [Acrylc Acid i Sampling Pump RYG_FS0109 TApr26 726 5 Workplace _|Propylene Glycol GcFiD BKK_EN0126 220ct25 210ct26 12
Stack Acrylic Acid HPLC BKK_FLO0034 6-Jan-26 6-Jan-27 12 Rayong Lab BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Stack |Total vOC Console Control Unit RYG_FS0315 &Jan26 £l 26 5 Rayong Lab (80D incubator RYG_ENO154 18-Mar-26 18-Sep-27 18
Stack  [Total VOC pitot Tube RYG_F50320 6Jan-26 6ul26 5 Rayong Lab__|BOD. Burette RYG_EN0216 185ep 25 18-Sep-26 12
Stack [Total VOC DRYCAL FLOWMETER BKK_FS0614 10-Sep-25 9-Sep-26 12 Rayong Lab [COD pe RYG_EN0037 18-Mar-25 18-Sep-26 18
Stack  [Total VOC DRYCAL FLOWMETER BKK_FS0619 105ep-25 9-Sep26 12 Rayong Lab |01l & Grease Electionic Balance AYG_EN0003 3Feb26 SFeb 2l 1
Stack Total vOC Air Sampling Pump. RYG_FS0097 6-Apr-26 6-Jul-26 3 Rayong Lab Ol & Grease Liquid Bath (Water) RYG_EN0220 27-Nov-25 27-Nov-26 12
Stack [Total VOC FID Analyzer BKK_FS0758 12-Mar-26 11-Mar-27 6 Rayong Lab pH on site [pH meter RYG_FS0594 18-Jul-25 18-Jul-26 12
Ambient _|Total Suspended Particulate Figh Volume BRK_F50367 - - On site Callbration Rayong Lab | Temperature [oH meter RYG_F5059% 18025 18126 12
Ambient [ Total Suspended Particulate High Volume BKK_FS0371 On site Calibration Rayong Lab Total Suspended Solids Electronic Balance RYG_EN0163 3-Feb-26 3-Feb-27 12
Ambient [ Total Suspended Particulate Digital Balance RYG_EN0D001 3-Feb-26 3-Feb-27 Rayong Lab Total Suspended Solids |Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Ambient [Nitrogen Dioxide NO, Analyzer BRK_FS0776 53an26 526 5 Rayong Lab | Total Kjeldahl Nitrogen Block Digestion Unit RYG_ENO1E8 105ep 25 10Mar-27 1
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1098 5-Jan-26 5-Jul-26 6 Rayong Lab [ Total Kjeldahl Nitrogen [pH Meter RYG_EN0152 18-Jun-25 18-Dec-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0608 21-Jan-26 20-Jul-27 18 Rayong Lab Phosphate |Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Nose  |Leqzehrs Sound Callbrator RYG_FS0213 93an26 &Jan21 1
Noise Leq 24 hrs Sound Level Meter RYG_FS0622 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0627 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0628 21-Jan-26 20-Jan-27 12
Noise Leq 24 hrs |Sound Level Meter RYG_FS0629 21-Jan-26 20-Jan-27 12
Nose |Leq 12 hs & Octave band Sound Callbrator AYG_FS0216 19-A025 T8-Aug-26 12
Noise [Leq 12 hrs & Octave band Sound Level Meter RYG_F5096 28Jan-26 27Jan-27 12
Noise Leq 12 hrs & Octave band [Sound Level Meter RYG_FS0495 28-Jan-26 27-Jan-27 12
Noise [Leq 12 hrs & Octave band Sound Level Meter RYG_FS0612 22.Dec-25 21Dec26 12
Noise Leq 12 hrs & Octave band Sound Level Meter RYG_FS0613 22-Dec-25 21-Dec-26 12
Noise Leq 12 hrs & Octave band Sound Level Meter RYG_FS0614 24-Dec-25 23-Dec-26 12
Noise [Leq 12 hrs & Octave band Sound Level Meter RYG_FS0615 22Dec-25 21Dec 26 12
Noise Leq 12 hrs & Octave band [Sound Calibrator RYG_FS0213 9-Jan-26 8-Jan-27 12
Noise Leq 12 hrs & Octave band Sound Level Meter RYG_FS0439 5-Nov-25 4-Nov-26 12
Noise [Leq 12 hrs & Octave band Sound Level Meter RYG_F50491 28Jan-26 27Jan-27 12
Noise Leq 12 hrs & Octave band Sound Level Meter RYG_FS0492 28-Jan-26 27-Jan-27 12
Noise Leq 12 hrs & Octave band Sound Level Meter RYG_FS0493 28-Jan-26 27-Jan-27 12
Noise [Leq 12 hrs & Octave band Sound Level Meter RYG_F50496 28Jan-26 27Jan-27 12
Noise Leq 12 hrs & Octave band Sound Level Meter RYG_FS0495 28-Jan-26 27-Jan-27 12
Noise _[Noise Dose, TWA Dose Badge Reader AYG_F50635 26ay 25 25 May 26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0636 19-Sep-25 18-Sep-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0637 24-Oct-25 23-Oct-26 12
Noise  [Noise Dose, TWA Dosemeter RYG_FS0638 27un25 26-Jun-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0642 30-Jun-25 29-Jun-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0639 19-Sep-25 18-Sep-26 12
Noise Noise Dose, TWA Dose Badge Reader BKK_FS1367 14-Jul-25 14-Jul-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0636 19-Sep-25 18-Sep-26 12
Noise  [Noise Dose, TWA Dosemeter RYG_FS0637 24:0ct-25 23.0ct.26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0638 27-Jun-25 26-Jun-26 12
Noise Noise Dose, TWA Dosemeter RYG_FS0639 19-Sep-25 18-Sep-26 12
Noise__[Noise Dose, TWA Dosemeter RYG_FS0640 19-5ep-25 18-5ep-26 12
1 alsglobal.com 2 alsglobal.com
= Lot No. 2646570-1
= Lot No. 2646570-1 ALS
ALS SYSTEM CALIBRATION BIAS AND DRIFT DATA
ANALYZER CALIBRATION DATA
Client BASF (Thai) Limited Location : Boiler Stack
Client BASF (Thai) Limited Location : Boiler Stack Date TestOperator  : Naratip T.
Date 12 Jun 26 Test Operator ~ : Naratip T.
0, ANALYZER
0, ANALYZER Cylinder Conc. (%) : 16, Span (%) : 25
Model TELEDYNE API T200H Serial No. 101
Span (%) 75 ©, Analyzer nitial Values Final Values
Calibration System System System System Drift
Cylinder Value Initial Analyzers Final Analyzers Difference Response Calibration Cal Bias Calibration Cal Bias (% of Span)
(%) Calibration Calibration (Percent of Span) Response (% of Span) Response (% of Span)
Response (%) Response (%) Zero Gas 0.00 001 0.04 0.02 0.08 004
Zero Gas 0.00 0.00 0.00 0.00 Upscale Gas 76.07 76.10 0.12 76.10 012 0.00
Low-Level Gas 819 820 820 0.00
Span Gas 16.07 16.07 16.08 0.04 NO ANALYZER
Cylinder Conc. (ppm) : 8251 Span (ppm) : 100
NO ANALYZER
Model TELEDYNE API T200H Serial No. 101 NOy Analyzer Initial Values Final Values
Span (ppm) 100 Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Cylinder Value Tnitial Analyzers Final Analyzers Difference Response (% of Span) Response (% of Span)
(ppm) Calibration Calibration (Percent of Span) Zero Gas 0.01 0.05 0.04 0.05 0.04 0.00
Response (ppm) Response (ppm) Upscale Gas 8250 82.45 0.05 82.45 0.05 0.00
Zero Gas 0.00 0.01 0.01 0.00
Low-Lovel Gas 55.91 55.90 55.89 0.01 SO, ANALYZER
Span Gas 82,51 82.50 82.50 0.00 Cylinder Conc. (ppm) : 7976 Span (ppm) : 100
S02 ANALYZER SO, Analyzer nitial Values Final Values
Model TELEDYNE API T100H Serial No. 68 Calibration System System System System Drift
Span (ppm) 100 Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Cylinder Value Tnitial Analyzers Final Analyzers Difference Zero Gas 0.02 0.03 0.01 0.03 0.01 0.00
(ppm) Calibration Calibration (Percent of Span) Upscale Gas 79.76 79.71 0.05 79.70 0.06 0.01
Response (ppm) Response (ppm)
Zero Gas 0.00 = o.oz(pp . o {eem) 0.01 CO ANALYZER
Cow-Level Gas 56.28 56.27 56.27 0.00 Cylinder Conc. (ppm) 1 Span (ppm) : 100
Span Gas 79.76 7976 7974 0.02 TO Analyzer nitial Values Final Values
Calibration System System System System Drift
ﬁ‘: ;:'I‘ALYZER TELEDYNE API T300M Serial No. 8 Response Calibration Cal Bias Calibration Cal Bias (% of Span)
S (opm o0 Response (% of Span) Response (% of Span)
pan (ppm) Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Cylinder Value Tnitial Analyzers Final Analyzers Differenc Upscale Gas 79.74 79.68 0.06 7968 0.06 0.00
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm) Calibrated by
Zero Gas 0.00 0.00 0.00 0.00
Low-Lovel Gas 55.20 55.18 55.19 0.01 N =
Span Gas 79.74 79.74 79.72 0.02 Navati P [
Naratip Thueakchaikam
Calibrated by
N RYG Field Services Scientist (1)
\lf\\f\'l‘\\) [
Naratip Thueakchaikam
RYG Field Services Scientist (1)
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ALS EMISSION TEST RESULT ALS EMISSION TEST RESULT
Run# 1 Run# 2
Client BASF (Thai) Limited Location Boiler Stack Client BASF (Thai) Limited Location Boiler Stack
Date 12 Jun 26 Test Operator Naratip T. Date 12 Jun 26 Test Operator Naratip T.
Start Time 11:25 Finish Time 11:45 Start Time 11:46 Finish Time
S0, Analyzer Model TELEDYNE API T100H S No. 68 S0, Analyzer Model TELEDYNE API T100H Serial No. 68
NO,/O, Analyzer Model TELEDYNE APl T200H S No. 101 NO,/O, Analyzer Model TELEDYNE APl T200H Serial No. 101
COICO, Analyzer Model TELEDYNE API T300M Serial No. 80 COICO, Analyzer Model TELEDYNE API T300M Serial No. 80
Time (min) 0; (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) NO; (ppm) Time (min) 0 (%) CO, (%) NOx (ppm) SO, (ppm) CO (ppm) NO; (ppm)
11:25 5.55 8.58 50.13 0.00 0.29 224 11:46 579 841 51.89 0.18 0.25 2.60
11:26 5.5! B 50.35 .01 ). 2 .34 11:47 5.56 7 51.53 .16 . .60
5.6° 61 50.53 2. .42 11z 5.57 51.14 17 . .59
7 56 37 1 41 1 49 37 16 4l
8 4 13 X ¥ 1 78 32 13 75
: 9 4 08 1 33 1 84 4 12 13 66
1 7 A4 03 1 1 1 89 4 97 14 61
11:32 61 5¢ 04 2 2.36 11:53 91 43 0.89 12 24 2.51
11:33 5.69 8.59 50.31 0.10 0.22 235 11:54 578 8.44 50.87 0.13 0.19 2.53
5.70 8.56 50.73 0.14 0.24 2.39 11:55 5.60 8.59 50.85 0.16 0.14 2.50
5. 57 50.82 10 .23 39 11:56 5.65 60 50.88 1 Al 3
55 0.65 10 26 .40 11:57 4 7 0 1 8
40 114 1 42 34 [IE 3 7 1 1 7
40 1 o 47 36 11 8 8 1 1 5
54 1 1 A7 54 12: 2 4 1 1 Al
B 57 1 0 48 2.60 12: 72 5 18 12 2.3
62 56 1.4( 0 46 270 12:02 57 8 13 16 12 241
551 8.68 51.47 0.08 0.34 270 12:03 5.63 861 50.44 0.16 0.10 247
5.86 8.50 5172 0.10 0.33 2.59 12:04 561 8.59 50.77 0.17. 0.10 2.56
596 840 52.07 013 032 2.56 12:05 556 860 5082 016 0.09 261
59 840 5234 017 030 2.56 12.06 552 863 50.70 017 008 261
Average 5.75 8.52 50.90 0.08 0.30 244 Average 5.67 8.56 50.91 0.15 0.18 2.59
N T N T
Nay I Nava I
Naratip Thueakchaikam Naratip Thueakchaikam
RYG Field Services Scientist (1) RYG Field Services Scientist (1)
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ALS EMISSION TEST RESULT LotNo. ___otes73-
ALS
Run # 3 ANALYZER CALIBRATION DATA
Client Location Boiler Stack Client : BASF (Thai) Limited Location Scrubber Stack
Date 12 Jun 26 Test Operator Naratip T. Date : 12 Jun 26 Test Operator Naratip T.
Start Time 12:07 Finish Time 0, ANALYZER
- = 2
S0, Analyzer  Model TELEDYNE API T100H Serial No. 68 Model : _ TELEDYNE API T200H Serial No. : 101
NO,/0, Analyzer Model TELEDYNE API T200H Serial No. 101 Span (%) i_25
COICO; Analyzer Model TELEDYNE API T300M Serial No. 80 Cylinder Value Initial Analyzers Final Analyzers Difference
- (%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.00 0.00
" " LCow-Level Gas 8.19 8.20 8.20 0.00
Time (min) 0 (%) CO; (%) NOx (ppm) SO; (ppm) CO (ppm) NO; (ppm) Span Gas 16.07 16.07 16.08 0.04
12:07 555 865 5047 0.11 0.11 2.60
12:08 554 863 50.20 013 0.16 265 NO ANALYZER
12:09 554 863 50.18 013 0.19 266 Model : _ TELEDYNE API T200H Serial No. 101
12:10 560 864 5051 014 019 262 Span (ppm) 100
1241 562 859 5110 013 021 262
1212 565 350 5128 013 018 271 Cylinder Value Tnitial Analyzers Final Analyzers Difference
12:13 560 857 5115 0.2 0.15 275 (ppm) Re::::;:‘;::m) Re:::::"(::m) (Percent of Span)
12:14 556 858 50.90 0.10 0.4 278 PR 500 55T 50T 50
12:15 550 863 50.58 009 014 276 Low-Level Gas 55.91 55.90 55.89 0.01
12:16 548 869 5034 0.1 013 278 Span Gas 82,51 82.50 82.50 0.00
1247 547 8.70 5043 0.09 013 278
12:18 552 869 50.51 012 012 2.78 SO02 ANALYZER
12:19 554 862 5062 0.11 0.11 276 Model TELEDYNE API T100H Serial No. 68
12:20 557 863 50.72 0.16 0.12 279 Span (ppm) 100
12:21 557 860 50.77 0.13 012 285 T A A i
> ylinder Value nitial Analyzers inal Analyzers ifference
2z 248 a6t st 02 014 200 oo Caraton Caliration (Percent ot span)
- 3 3 3 Response (ppm) Response (ppm)
12:24 552 865 49.87 011 015 267 om0 Gas 000 0.00 0.00 .00
12:25 5.53 863 49.93 0.1 0.13 2.66 Low-Level Gas 56.28 56.27 56.27 0.00
12:26 556 863 5007 0.10 010 268 Span Gas 79.76 79.76 79.74 0.02
12:27 554 861 50.26 0.14 0.07 273
Average 5.55 8.63 50.50 0.12 0.14 2.73 CO ANALYZER
Model : _ TELEDYNE API T300M Serial No. 80
Span (ppm) 100 —
Cylinder Value al Analyzers Final Analyzers Differenc
1\ T (ppm) Calibration Calibration (Percent of Span)
navat - Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Naratip Thueakchaikam Low-Level Gas 55.20 55.18 55.19 0.01
RYG Field Services Scientist (1) Span Gas 79.74 79.74 79.72 0.02
Calibrated by
Ny ki
naya \)
Naratip Thueakchaikam
RYG Field Services Scientist (1)
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Lot No. 26465731

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA LS
Client BASF (Thai) Limited Location : Scrubber Stack EMISSION TEST RESULT
Date TestOperator  : Naratip T.
Run# 1
0, ANALYZER Client BASF (Thai) Limited Location Scrubber Stack
Cylinder Cone. (%) : 1607 Span (%) : 25 Date 12 Jun 26 Test Operator Naratip T.
0, Analyzer nitial Values Final Values Start Time 13:40 Finish Time
Calibration System System System System Drift SO, Analyzer  Model TELEDYNE API T100H Serial No. 68
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span) NO,/0, Analyzer Model TELEDYNE API T200H Serial No. 101
Zero Gas 0.00 0.01 0.04 0.02 0.08 0.04 COICO; Analyzer Model TELEDYNE API T300M Serial No. 80
Upscale Gas 16.07 76.10 0.12 76.10 012 0.00
NO, ANALYZER
Cylinder Conc. (ppm) : 8251 Span (ppm) : 100 ——
Time (min) 02 (%) CO; (%) NOX (ppm) SO, (ppm) CO (ppm) NO; (ppm)
NOy Analyzer Initial Values Final Values 13:40 18.96 0.96 117 0.00 39.41 0.77
Calibration System System System System Drift 1341 18.98 5 0 .96 77
Response Calibration Cal Bias Calibration Cal Bias (% of Span) a2 o7 5 0 3 7
Response (% of Span) Response (% of Span) 3 9 7 7
Zero Gas 001 002 001 0.02 0.01 0.00 o 56 o -
Upscale Gas 8250 82.45 0.05 82.45 0.05 0.00 5 o o 05
16 7 2 2
SO? ANALYZER . 7976 5 : 100 13:47 18.96 124 4 1
Cylinder Conc. (ppm) P19 pan (ppm) : 13:48 18.97 095 122 003 39.54 0.78
SO, Analyzer Initial Values Final Values 15:49 18.97 095 121 001 3988 074
Calibration System System System System Drift 155 96 5 ! 7 .73
Response Calibration Cal Bias Calibration Cal Bias (% of Span) 13 1 4 .72
Response (% of Span) Response (% of Span) 13: 1 .73
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00 13 04 .77
Upscale Gas 79.76 7971 005 79.70 0.06 001 [ 4 04 78
13:56 1 1.23 04 81
CO ANALYZER 13:56 1 6 1.19 04 75
Cylinder Conc. (ppm) 1 79.74 Span (ppm) : 100 13:57 18.97 0.95 119 0.02 39.39 0.76
_ _ 13:58 18.97 0.95 1.20 0.01 39.20 0.82
(.;o I;naltyzer - Tnitial Valuess - - Final a'uess . orift 13559 18.97 095 116 001 38.81 080
alibration ystem ystem ystem ystem ri -
Response Calibration Cal Bias Calibration Cal Bias (% of Span) 1400 097 094 L 001 2057 055
Response (% of Span) Response (% of Span) Average 18.97 0.95 1.20 0.02 39.28 0.77
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 79.74 7968 0.06 7968 006 0.00
Calibrated by Navat
N T Naratip Thueakchaikam
Nayat
RYG Field Services Scientist (1)
Naratip Thueakchaikam
RYG Field Services Scientist (1)
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ALS EMISSION TEST RESULT
SLs EMISSION TEST RESULT Run# s
Client Location Scrubber Stack
Run# 2 Date 12 Jun 26 Test Operator Naratip T.
Client BASF (Thai) Limited Location Scrubber Stack Start Time 14:22 Finish Time 14:42
Date 12 Jun 26 Test Operator Naratip T. SO, Analyzer  Model TELEDYNE API T100H Serial No. 68
Start Tir 14:01
art Time Finish Time NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 101
S0, Analyzer Model TELEDYNE API T100H Serial No. 68
CO/CO; Analyzer Model TELEDYNE API T300M Serial No. 80
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 101
CO/CO, Analyzer Model TELEDYNE API T300M Serial No. 80
Time (min) 0, (%) €0, (%) NOX (ppm) S0, (ppm) O (ppm) NO, (ppm)
—— o o poy s 14:22 18.95 0.95 115 003 36.03 073
Time (min) 2 (%) 2 (%) NOx (ppm) 2 (PPM) CO (ppm) 2 (PPM) 1423 18.95 0.95 112 0.06 37.79 0.73
14:01 18.96 095 114 001 3951 072 14:24 18.96 095 113 0.05 37.49 075
1 18.96 5 4 50 .73 14:25 18.95 095 113 0.05 37.59 071
il 5 . 5 5 74 14:26 18.95 0.95 115 0.03 38.01 073
: ? )Z’ : :; 1a:27 18.94 0.96 116 0.05 3814 0.80
- 14:28 18.94 0.96 115 003 38.46 080
6 9 5 .04 77
5 5 o 5 = 14:29 18.95 0.96 113 002 3837 0.74
o5 s - = e 14:30 18.93 0.9 114 002 37.70 0.76
1596 008 e 000 T 076 14:31 18.95 0.96 112 001 3734 0.74
1556 05E 5 002 3045 07 14:32 18.95 0.95 112 003 3695 073
5 = - - 67 i 14:33 18.95 0.94 114 004 3730 075
5 3 Jo07 iz 14:34 18.97 0.94 114 006 3796 076
7 o0 017 7 14:35 18.95 0.95 111 005 38.60 072
5 5 57 7 14:36 18.96 0.95 1.08 005 39.00 072
4 04 49 7 14:37 18.94 095 107 003 3062 0.74
18.96 114 3 34 7 14:38 18.93 095 112 004 40.09 079
18.97 115 2 88 79 14:39 18.95 0.95 116 002 4016 084
18.95 0.95 1.15 0.02 38.66 0.76 14:40 18.96 0.95 1.09 0.01 40.28 0.80
18.95 0.96 17 0.01 38.47 0.62 1241 18.95 0.96 1.08 001 40.16 077
18.96 0.96 115 0.01 38.10 076 12:42 18.95 0.95 1.07 0.00 4015 0.77
18.96 0.96 147 0.00 38.05 075 Average 18.95 0.95 112 0.03 38.53 0.76
Average 18.96 0.95 117 0.03 38.98 0.76
A N T
No o T Naral l.
Navat )
Naratip Thueakchaikam
Naratip Thueakchaikam ) . N
RYG Field Services Scientist (1) RYG Field Services Scientist (1)
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- Airgas Specialty Gases
A Airgas USALLC

6141 Easton Road

an A Liquido company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD
Part Number: E04NI9SE3HA0066 Reference Number: 160-402340012-1
Cylinder Number: GN0027216 Cylinder Volume: 247.2 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number; A12022 Valve Outlet: 860
Gas Code: CO,NO,NOX,802,BALN Certification Date: Feb 09, 2022

Expiration Date: Feb 09, 2030

I ——————————————————————————————————

- Airgas Specialty Gases
Airgas USA, LLC
X 6141 Easton Road
!

an AlrLiquids company

Bldg2
Plumsteadville, PA 18949

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NIS9E3HAQ002 Reference Number:  160-402138465-1
Cylinder Number: ND11222 Cylinder Volume: 247.2 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG
PGVP Number: A12021 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02,BALN Certification Date: ~ Jul 15, 2021

Expiration Date: Jul 15, 2029

Cerification performed in accordance with “EPA Traceabilly Protocol for Assay and Ceriification of Gaseous Callbration Standards (May 2012)" document EPA

Cartification performed in accardance with “EPA Traceabity Protacal for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Anaiytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncerainty as stated below with 3 confidence laval of 85%. Thera are no significant impuritics which affect the use of this calibration mixture. Al concenirations are on a

le basis unless oth noted.

mol X
. using the assa) Analytical does not require Gorrection for analytical intarfarence. This cylinder has a lotal analylical Do NotUse This Cylinder below 100 peig, e, 07 megapascals
uncertainty as SIBlEd below with a confidence Im«cl 0£95%. There ?;)"m]e e “n:::;ecnhﬂ use of thi mixture. . ANALYTICAL RESULTS
Do Not Use This Cylindor bolow 100 psig. e, 0.7 megapascals. Component geques:ed‘_ éclual ati Protocol Total Relative Assay
ntr .
ANALYTICAL RESULTS oncentration oncentration Method Uncertainty Dates
. NOX 80.00 PPM 82.51 PPM G1 +1-1.4% NIST Traceable 07/08/2021, 07/16/2021
Component Requested Actual Protocol  Total Relative Assay CARBON MONOXIDE  80.00 PPM 79.74 PPM &1 +-0.5% NIST Traceable 07/08/2021
Concentration __Concentration Method Uncertainty Dates NITRIC OXIDE 80.00 PPM 82.51 PPM &1 +1-1.4% NIST Traceable 07/08/2021, 07/15/2021
NOX 55.00 PPM 55.91 PPM G1 +1-1.0% NIST Traceable 02/02/2022, 02/09/2022 SULFUR DIOXIDE 80.00 PPM 79.76 PPM G1 +/-1.0% NIST Traceable 07/08/2021, 07/15(2021
CARBON MONOXIDE 5500 PPM 55.20 PPM G1 +-0.6% NIST Traceable 02/02/2022 NITROGEN Balance
NITRIC OXIDE 55.00 PPM 55.91 PPM Gt +-0.9% NIST Traceable 02/02/2022, 02/09/2022 [e—
SULFUR DIOXIDE 55.00 PPM 56.28 PPM (1] +/-0.8% NIST Traceable 02/02/2022, 02/08/2022 CALIBRATION STANDARDS
NITROGEN Balance Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
— NTRM 11010130 KAL004536 97.31 PPM CARBON MONOXIDE/NITROGEN +1-0.4% Oct 04, 2022
CALIBRATION STANDARDS PRM 12386 D68B5025 9.91 PPM AIR/NITROGEN DIOXIDE 20% Feb 20, 2020
Type Lot1D Cylinder No Concentration Uncertainty __ Expiration Date NTRM 200610-50 CC733426 96.61 PPM NITRIC OXIDE/NITROGEN +-0.9% 0Oct 06, 2026
NTRM 09010212 KALOD4777 _ 98.48 PPM CARBON MONOXIDEINITROGEN  +-0.5% Oct 16, 2024 GMIS 124206889 €C323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 24% Aug 15, 2021
NTRM  200610-15 CC733106 98.61 PPM NITRIC OXIDE/NITROGEN +-0.9% 0Oct 06, 2026 NTRM 16010224 KAL003838 97.69 PPM SULFUR DI?{X]DEINITROGEN +1-0.8% Dec 23, 2021
GMIS 124206889139 ©C323707 4.097 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Sep 03,2024 The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assayhd not part of the analysis.
NTRM 11010418 KAL004813 __89.6 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Jul 28, 2023 e —
— ANALYTICAL EQUIPMENT
ANALYTICAL EQUIPMENT Instrument/Make/Modef Analytical Principle Last Muitipoint Calibration
Instrument/Make/Model Analytical Principie Last Multipoint Calibration Nicolet iS50 FTIR AUP2010245 CO FTIR Jun 24,2021
‘Nicolot 1550 FTIR AUP2010545 CO FTIR Tan 06, 2022 Nicolet iS50 FTiR AUP2010245 NO FTR Jul 01,2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Jan 12, 2022 Nicolet IS50 FTIR AUP2010245 NO2 FTIR Jun 30, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 27, 2022 Nicolet IS50 FTIR AUP2010245 S02 FTIR Jul 09, 2021
Nicolet iS50 FTIR AUP2010245 502 FTIR Jan 20, 2022

Triad Data Available Upon Request

NOTES:Gross Weight: 49.4 Kg
Net Weight: 8.4 Kg

Approved for Release Page 1 of 160-402340012-1

Triad Data Available Upon Request
NOTES:

Gross Weight: 48.0 Kg

Net Weight: 7.8 Kg

Approved for Release Page 1 of 160-402138466-1

- Airgas Specialty Gases
AII' as Airgas USA LLC

), 6141 Easton Road
an A Liquide company Plumsteadville, PA 18949

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE

(THAILAND) LTD
Part Number: EO02NI84E3HA0001 Reference Number: 160-402830555-1
Cylinder Number: GN0029535 Cylinder Volume: 250.0 CF
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12023 Valve Outlet: 590
Gas Code: 02,BALN Certification Date: Sep 05, 2023

Expiration Date: SeE 05, 2031

Certification performed in accordance with ‘EPA Traceability Prolocol for Assay and Certification of Gaseous Calibralion Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures isted. Analytcal Mathodology does ot require Gorrocion for analytical intarforenco. This cylnder has a total anaivtical

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
molelmole basis unless otherwise noted. The resulls relate only lo the ifems tested. The report shall not be reproduced except in full without approval of the laboratory. 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
OXYGEN 16.00 % 16.07 % G1 +-0.4% NIST Traceable 09/05/2023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08010205 K001516 23.2 % OXYGEN/NITROGEN +- 0.4% Jun 01, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Aug 16, 2023

Triad Data Available Upon Request

NOTES:Gross Weight: 50.0 Kg
Net Weight: 8.4 Kg

Appf'oved for Release Page 10f 1

= Airgas Specialty Gases
Airgas USA, LLC
6141 Easton Road
o .
an Alr Liquide company Bldg 1

Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02NI92E3HA0000 Reference Number:  160-401948144-1

Cylinder Number: GN0025086 Cylinder Volume: 248.4 CF

Laboratory: 124 - Plumsteadville - PA *Cylinder Pressure: 2214 PSIG

PGVP Number: A12020 Valve Outlet: 590

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

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

600/R-12/531, using the assay procedures listed. Analytical Methodalogy does not raquire correction for analytical interference. This cylinder has a fotal analytica

uncertainty as stated below with a corfidence level of 85%. Thera are no significant impuriles which affect the use of this calloration mixture. Al conaentrations are ¢
mole/mole basis unless atherwise noted.

Do Not Use This Cylinder betow 100 psig, ie. 0.7 megapascals,

. ANALYTICAL RESULTS
Component Reduested Actual Protocol Total Relative Assay
C i C i Method Uncertainty Dates
OXYGEN 8.000 % 8.186 % G1 +- 0.3% NIST Traceable 11111720
NITROGEN Balance
—

CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date

NTRM 10010602 1D38055 9.967 % OXYGEN/NITROGEN +-0.3% Apr 19, 2022
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Muitipoint Calibration

SIEMENS OXYMAT 6 - N1-W5-951 - 02 PARAMAGNETIC Oct 26, 2020

Triad Data Available Upon Request
NOTES:

Gross Weight: 48.1 Kg

Net Weight: 8.2 Kg

Approved for Release Page 1 of 160.4n404




DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 6Jan 26 Ambient Temperature (°C) 27
Calibration sheet No. : - C-060126-BKK_FS0557 Relative Humidity (%): 465
Digital Temperature ID BKK_FS0557 Reference Temperature ID RYF_FS0681
Serial No. 1302005 Serial No. : 201090014918
Model XC-572V Model DIGICON CC-VT-MS
Next Calibrate : 16 Jan 27
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT
T Digital Te Error
Location MPE Pass / Fail
Calibration of Date  6-Jan-26 Barometric Pressure ( mm.Hg ) 756.1 C C C
Next Calibration Date 06-Jul-26 Relative Humidity (%) 465 Stack 0 0 0 +3 Pass
Certiicate No. C-060126-BKK_FS0556 Temperature ('C ) 270 25 26 1 +3 Pass
Console Control_Mefer Data Reference Dry Gas Meter Data 50 50 0 3 Pass
Dry Gas Meter D BKK_FS0556 Reference Dry Gas Meter ID BKK_FS1122 100 101 1 3 Pass
Brand APEX INSTRUMENT Serial No. A2003240 150 151 1 3 Pass
Serial No. 1606041 Correction Factor (Y) 1.000 200 200 0 +3 Pass
Model No. XC-572-V Next Calibration Date 26-Feb-26 250 250 0 +3 Pass
300 301 1 +3 Pass
Ory Gas eter | Once
AH o Reference Dry Gas Mter Caloraton Console Contol  Drygas Metsr 500 501 1 +3 Pass
Comection | Caibration
om0 Winves ) 0 ) ™ O Facto Factor Probe 100 101 1 +3 Pass
Pl ot Tou ) Fral ot Tou o) o) o) ™ A 120 121 1 +3 Pass
% e | won 300 | rorzme T | %0 250 250 o 56 140 14 1 +3 Pass
% on | mn 20| rorese 780 250 250 s a7 Oven 100 101 2 3 Pass
B 600 | om0 80| rorsea z0 250 250 0 wzn 20 21 S = Pass
100 467 150,40 270 707752.0 2280 280 280 1.0250 43.8844
150 380 150.11 250 7079048 280 280 280 1.0264 431725 - 140 141 3 3 Pass
o o oy Filter 100 100 [ +3 Pass
v Ratloof reacing ofrference to dry gas meter : olerance fo ndiidual values + 0.2 from average 120 120 [ +3 Pass
Ata ~Onfce pressure differental hat cquats 1o 21,24 Im of ir@ 25 C and 760 mm of mercry  mmHZ0  tolerance orncivical vales & 508 from average 140 141 1 +3 Pass
Exit 0 [ [ +3 Pass
T 10 11 1 +3 Pass
Aoproved by 20 21 1 +3 Pass
TV Natihapon Jengwarcenong | Meter 0 0 0 13 Pass
Fiekd Sences Sciantst (4 Fiekd Sences Specilist (1) 25 25 0 3 Pass
Issue cote 50 51 1 +3 Pass
Page 107 1 FORMNO. F 06-024 Issue NO. 1 ISSUE DATE: 0110825 AUX 0 0 0 3 Pass
25 26 1 +3 Pass
50 51 1 3 Pass
MPE : (Maximum error of ) amnufanaagoy vrinfivauld
gﬂ“ / g}q W w
Calibrated by Approved by
( Mr.Apisit Sing-ha) Mr.Natthapol Jiengwareewong
Field Scientist (4) Field Specialist (1)
FORM NO.: F 06027 REVISION NO.: 2 ISSUE DATE: 16/223
PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET
Calibration Date 6Jan 26 Nozzle Set ID. BKK_FS0562
Calibration Sheet No. : C-060126-BKK_FS0562 Vernier Caliper ID.: BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D,+D,+D,)/3
Nozzle ID #
D D, Ap Dyyq
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT
1 0.300 0.300 0.302 0.002 0.301
2 0475 0475 0.469 0.006 0473 Gallbration of Date ~ 6-Jan-26 Baromelric Pressure (mm.Hg ) 756.1
Next Calibration Date 06-Jul-26 Relative Humidity (%) 465
3 0.530 0.525 0.530 0.005 0.528 Certificate No, C-060126-RYG_FS0315. Temperature (C ) 270
Console Control Meter Data Reference Dry Gas Meter Data
4 0.625 0.628 0.630 0.005 0.628 Dry Gas Meler D RYG_FS0315 Reference Dry Gas Meter ID ©  BKK_FS1122
PEX| r i 3
5 0.759 0.760 0.765 0.006 0.761 Brand APEX INSTRUMEN Serial No. ‘A2003240
Serial No. 1706091 Correction Factor (¥) 1.000
6 0.975 0.977 0.980 0.005 0.977 Model No. XC-572-V Next Calibration Date 26-Feb-26
7 1.082 1.085 1.081 0.004 1.083 M| e Refeence Dry Gas ete Caoraton Consoe Contl Dy Meer B
Comection | Caibration
8 1272 1.270 1275 0.005 1.272 om0 Winutes ) 0 Vi Gtore) @ T R Facto Factor
Fral ot ) Fral el Tou o) ) o) " A
9 1.605 1.601 1.609 0.008 1.605 15 12.33 280 2337590 | 2336100 | 14900 270 270 270 1.0019 465921
25 9.48 290 2339166 | 233767.0 149.60 280 28.0 280 0.9979 45,9661
50 667 300 2342314 234081.0 150.40 290 200 200 0.9899 45.6896
W | 300 | zwwaeo0 | 2oz | e | 910 310 310 0951 om0
150 387 31.0 2345440 | 2343040 150.00 320 320 320 09917 45.7888
o 90
Y Ratloof reacing ofrference to dry gas meter : olerance fo ndiidual values + 0.2 rom average
Where AHa ~Orfce pressure differental hat cquats 1o 21,24 Im o ir@ 25 C and 760 mm of marcury  mmH20  tlerance forncividal vl
Procscure; 40 CFR 60.APP AMETH SEC 5387
D, D, D,  =There different nozzle diameters at 60 degrees to . -
each other, each measured the nearest 0.025 mm. Calbrated by ; JZL’ Aoproved by l“‘:t ;;" v l‘“f”"“‘"‘”}
I T vy E— Wi Nathapon Jenguareewong )
Ao = Maximum distance between any two diameters, Fiekd Serices Sciantst (4 Fiekd Sences Specilist (1)
must be <0.100 mm Issue cote
Page 10f 1 4 Issue NO.: 1 1SSL 1108125
=(0,+D,+D/5 FORMNO 705024 IsuoNO: 1 ISSUE DATE: 01082
MEASUREMENT PLANE
Calibrated by Approved by 7 7
( Mr. Warawut Pubpa ) ( Mr.Natthapol Jiengwareewong )
Field Scientist (3) Field Specialist (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 6Jan 26 Ambient Temperature (C) 27
Calibration sheet No. : C-060126-RYG_FS0316 Relative Humidity (%) : 465
Digital Temperature ID: ~ RYG_FS0316 Reference Temperature ID RYF_FS0681
Serial No, 1302005 Serial No. : 201090014918
Model XC-572V Model DIGICON CC-VT-MS
Next Calibrate : 16 Jan 27
Location T Digital T Error MPE Pass / Fail
c c c
Stack 0 0 0 3 Pass
25 27 2 13 Pass
50 53 3 3 Pass
100 103 3 13 Pass
150 153 3 3 Pass
200 203 3 3 Pass
250 253 3 3 Pass
300 303 3 3 Pass
500 503 3 3 Pass
Probe 100 102 2 3 Pass
120 122 2 3 Pass
140 143 3 3 Pass
Oven 100 103 -2 13 Pass
120 123 3 3 Pass
140 143 3 3 Pass
Filter 100 103 3 3 Pass
120 123 3 +3 Pass
140 143 3 3 Pass
Exit 0 0 3 +3 Pass
10 12 2 13 Pass
20 2 2 3 Pass
Meter 0 0 0 3 Pass
25 27 2 3 Pass
50 53 3 13 Pass
AUX 0 0 0 13 Pass
25 28 3 3 Pass
50 53 3 +3 Pass
MPE : (Maximum error of ) semnufas vrinfivauld

AT T/

Calibrated by Approved by

( Mr.Apisit Sing-ha)

Field Scientist (4)

Jellopor Ty

Mr.Natthapol Jiengwareewong

Specialist (1)

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

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 6Jan 26 Nozzle Set ID. BKK_FS0319
Calibration Sheet No. : C-060126-BKK_FS0319 Vernier Caliper ID.: BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D, +D,+Dy)/3
Nozzle ID #
D D, D, Ap Doy

1 0.300 0.302 0.299 0.003 0.300

2 0.465 0.466 0.467 0.002 0.466

3 0.541 0.542 0.541 0.001 0.541

4 0.605 0.606 0.605 0.001 0.605

5 0.764 0.764 0.765 0.001 0.764

6 0.930 0.930 0.929 0.001 0.930

7 1.082 1.082 1.081 0.001 1.082

8 1.233 1.234 1.234 0.001 1.234

9 1.594 1.595 1.593 0.002 1.594
Where
D, D, D,  =There different nozzle diameters at 60 degrees to

each other, each measured the nearest 0.025 mm.
Ap = Maximum distance between any two diameters,
must be < 0.100 mm
D, =(0,+D,+D)/3
MEASUREMENT PLANE
) N
AT S N Tapmeensy

Calibrated by / Approved by

(Mr.Apisit Sing-ha )

Field Scientist (4)

Mr.Natthapol Jiengwareewong

Field Specialist (1)

Type S Pitot Tube Calibration

Date Calibration  6-Jan-26 Due Date 6-Jul-26
Pitot ID BKK_FS0560 Inclinometer ID BKK_FS1131
Pitot SN 1803811 Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al 0.4 -10°< al<+10° oK
a2 1.6 -10°< a2 <+10° OK
B1 1.7 -5° < Bl<+5° OK
B2 0.2 5°< B2<+5° 0K
y 2.2 - -
<] 1.6 - -
Z=Atany 0.032 Z <0.125" 0K
W =Atan 6 0.023 W <0.031" oK
Dt 0.300 0.188" t0 0.375" 0K
A/2Dt 1.373 1.05< PA/Dt< 1.5 OK
A 0.824 2.1Dt< A<3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

Calibrated by : Approved By :
( Mr. Saksit Phaisanphisut )

RYG Field Services Scientist (4)

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

( Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1)

Type S Pitot Tube Calibration

Date Calibration  6-Jan-26 Due Date 6-Jul-26
Pitot ID RYG_FS0320 Inclinometer ID BKK_FS1131
Pitot SN Vernier ID RYG_FS0539
O—~I= Parameter Value Allowable Range Check
( ol 0.6 -10° < al<+10° oK
a2 1.3 -10°< a2 <+10° OK
B1 0.4 -5° < Bl<+5° [o]$
B2 0.8 5°< B2<+5° oK
y 0.9 - -
<] 1.1 - -
Z=Atany 0.013 Z <0.125" 0K
o W =Atan 6 0.016 W <0.031" oK
= Dt 0.300 0.188" t0 0.375" oK
_U—Z A/2Dt 1.372 1.05< PA/Dt< 1.5 OK
== A 0.823 2.1Dt< A<3Dt oK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

C it
>alsi

Approved By :
( Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1)

Calibratedby: __
( Mr. Saksit Phaisanphisut )
RYG Field Services Scientist (4)

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




ENTECH

Instrument description Flue Gas Analyzer

Instrument model : Testo 350
Instrument serial no. : 62985049/1121
Control unit serial no. 03580182/1121

1ID no. or control no. H RYG_FS0564
Manufacturer : Testo SE & Co. KGaA
Probe description : -

Probe model R =

Probe serial no. S

Calibration Certificate

NscTisiTS 17o2s.
CAGRATION 0187

Certificate No: G 260304
Date of issue : 08-May-26

Khet Suan Luang,

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

Customer address H 104 40, Road, Khwaeng
Bangkok, 10250 Thailand

Total pages of certificate : 2 Pages

Receiving no. @ L-261141

Receiving date. : 23-Apr26

Parameter of calibration :

Condition of UUC. : Used

Ambient condition

Temperature 123 £5°C
Humidity 155 % 15 %RH
Calibration place 17/121 Soi 47 Yaek 48, Tc

Gas Calibration(Oxygen, Carbon Monoxide, Nitrogen Dioxide, Nitric Oxide, Sulphur Dioxide)

All of the Measurment ware caried out the stabilized labotary

Laksi, Bangkok 10210

Calibration procedure no :

to calibration Work Instruction no. WI-CL-28-C

This instrument was calibrated by comparison with Standard gas mixture according

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items tested/calibrated.
This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).
Date of calibration

REVIEW BY - 7t §~
APPROVED u\‘ﬂ :m:

07/ 05/ 2027,

08-May-26

ﬁwmdv“%
Mr. Kwanchai Khamdoung

Calibration Technician

NEXT CAL DATE

FM-CL-09-C Rev.8 Page1of 2

Entech Industrial Solution Co.Ltd.

L e

Mrs. Nongluck Wongsettee

Technical Manager

Issued Date 26/02/16

Calibration Certificate

nscTsTS 1702
SN o157

ENTECIH
L
Certificate No.: G 260304

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen (02 ) 2.506 % Vol 1287/25 Linde 08-May-29
Oxygen (02 ) 9.984 % Vol CG-0090-25 Nimt 24-Jun-30
Oxygen ( 02 ) 21.01 % Vol CG-0112-24 Nimt 01-Aug-29
Carbon monoxide ( CO ) 80.47 ppm 3276/25 Linde 09-Nov-27
Carbon monoxide ( CO ) 300.9 ppm 1422/25 Linde 21-May-29
Carbon monoxide ( CO ) 1000 ppm 3131/25 Linde 27-0ct-29
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide ( NO2 ) 81.32 ppm 3246/25 Linde 09-Nov-27
Nitrogen Dioxide ( NO2 ) 202.4 ppm 0029/26 Linde 04-Jan-28
Nitric Oxide ( NO ) 29.8 ppm CG-0145-25 Nimt 27-Oct-27
Nitric Oxide ( NO ) 151.8 ppm 0404/25 Linde 09-Feb-27
Nitric Oxide ( NO ) 322 ppm 1234/25 Linde 04-May-27
Sulphur Dioxide ( SO2 ) 50.4 ppm 1306/25 Linde 12-May-27
Sulphur Dioxide ( SO2 ) 100.7 ppm 2662/24 Linde 25-Aug-26
Sulphur Dioxide ( SO2 ) 605.9 ppm 1229/25 Linde 04-May-27
Measured room conditions
Temperature - 245 °C  Humidity :59.7 %RH Pressure 1009.4 mbar
Calibration conditions
Gas Temperature : 24 °C Flowrate : 1,300 ml/min Gas pressure 1016.8 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
02 (%Vol) 2.506 244 -0.066 0.15
02 (%Vol) 9.984 9.93 -0.054 0.20
02 (%Vol) 21.01 21.14 0.13 0.30
€0 (ppm) 80.47 81 0.53 3.0
CO (ppm) 300.9 304 31 6.0
€O (ppm) 1000 1006 6 12
NO2 (ppm) 30.68 287 -1.98 8.0
NO2 (ppm) 81.32 79.2 212 8.0
NO2 (ppm) 202.4 199.6 -2.8 12
NO (ppm) 29.8 32 2.2 8.0
NO (ppm) 151.8 155 3.2 8.0
NO (ppm) 322 327 5 12
S02 (ppm) 50.4 49 -14 6.0
502 (ppm) 100.7 101 0.3 6.0
S02 (ppm) 605.9 608 21 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm, Sensor(02, CO, NO2)New.

End of Certificate of Calibration

Page2of2 Issued Date 26/02/16

FM-CL-09-C Rev.8

Entech Industrial Solution Co,Ltd.

17/121 SoiNgamwongwan 47 Yaek 48, Toongsonghone, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591

www.entech.co.th

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghoneg, Laksi. Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entechco.th

Accredited by

NSC-TISI-TIS 17025
Calibration 0426

SARTORILS

W,
N\

&

KIS
o NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration certificate No.: 26BCI0066

Calibration Certificate

Calibration object

Single range instrument

Model MSU224S-100-DU
Serial Number 31709552
Calibration certificate Calibration Certificate No. ~ 26BCI0066
QM Ident. no | Inventory no. RYG_ENO0003 | -
Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards. .
Maximum capacity (Max. load) 220.0000 g
Uncertainties of measurements are taken into
Manufacturer Sartorius account when only statements of compliance Measured up to 220.0000 g
are made.
This certificate was prepared by Sartorius Scale interval 0.0001g
Type MSU224S-100-DU Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP Wi 08 Place of calibration
Serial | QM Ident. no. 31709552 | RYG_EN0003 oy, coriiate eite and apply s equipment Address According to page 1
Department | Cost center Laboratory Department. | ---
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong -
Branch) v P Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K
616/10 Moo 5 T.Maenamkoo, A.Pluak Daeng,
Rayong 21140, Thailand. A
N Thanitalt, L
REVIEW BY ....... L0007 Calibration procedure
Order no. 278579 i -
EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guidelines on the Calibration of Non-Automatic Weighing
17 E . Instruments
Number of pages 4 APPROVED BY.......00..0 -
Test equipment
- Test equipment type Test equipment ID Valid until
Date of calibration 03 Feb 2026 NEXT CAL DATE.. 08/02/27
Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026
Test weight set OIML R111 E2 Certificate No.M2508149S ,E2(Traceable to S unit through TCS) 19 Aug 2027
This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.
The user is obliged to have the object recalibrated at appropriate intervals.
Date of issue 03 Feb 2026 Approval of the Calibration Certificate Person in charge
Mr. Chonchai Inthana Chonchai Inthana
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd. .
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
Version 6.7 Page 114 10310 Bangkok Version 6.7 Page 2|4

10310 Bangkok




Calibration certificate No.: 26BCI0066
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 03 Feb 2026
Temperature at place of calibration | Temp. diff.
Tweights - Tplace

Measuring conditions

245°C|0.5K
The installation site is suitable. The device is level. Balance was loaded up
to Max before test.

Comments Humidity 52.0 %RH.

Measurement results | Measurement uncertainties
Repeatability Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
10g 200 g Center 100.0000 g

1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000 g 200.0001 g Back left 99.9999 g
3 10.0000 g 200.0001 g Back right 100.0000 g
4 10.0001 g 200.0001 g Front right 100.0000 g
5 10.0000 g 200.0001 g Maximum deviation from centric loading indication
6 10.0000 g 200.0000 g |Afecc| max = 0.0001 g
7 10.0000 g 200.0000
8 10.0000 g 200.0000 g
9 10.0000 g 200.0000
10 10.0000 g 200.0000 g

$=000003g  s=0.00005g

Error of indication

Testload Indication Error Expansion factor Uncertainty  Uncertainty relative
L 1 E k uE) Urel(E)

0.0100 g 0.0100 g 0.0000 g 2.00 0.00010 g 1.0 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.027 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00014 g 0.0027 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00014 g 0.0014 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00071 %
50.0000 g 50.0001 g 0.0001g 2.00 0.00015g 0.00030 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 %

Maximum error of indication |Elmax = 0.0001 g
Ure(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.

Reference note: The reported expanded uncertainty of measurement is stated as iard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 110K

Uncertainty of the weighing result Ugi(W) Ugi(W) = 0.00013 g +3.65-10"° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading Rinto this formula. I relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an

nsion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(Wrel

1% 2.2000 g 0.00014 g 0.0063 %

25 % 55.0000 g 0.00033 g 0.00060 %

50 % 110.0000 g 0.00053 g 0.00048 %

75 % 165.0000 g 0.00073 g 0.00044 %

100 % 220.0000 g 0.00093 g 0.00042 %

Graphic realization of the relative uncertainty of | process

Safety factor

10 u

1000,

;

£}

0001

00001

1E5 03001 0001 001 01 1 10 100
]

Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0395g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok Version 6.7 Page 3|4 10310 Bangkok Version 6.7 Page 4|4
INNOVATIVE INSTRUMENT CALIBRATION LAB v, INNOVATIVE INSTRUMENT CALIBRATION LAB o,
SN2, SN2,
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE 5 — INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE 5 a—
7139 MO0 13501 SUNTINAKORY 1l AMBON BAXG KAEO. nnovative iIEemr e 7139 MO0 13501 SUNTINAKORY 1l TAMBON BANG KAEO. nnovative
instrument %/ N\.§ ACCREDITED instrument % 7.8 ACCREDI
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND LN mm——— AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND NN
KA CALIBRATION LABORATORY KA ‘CALIBRATION LABORATORY
AcSol TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 Acol

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Page 1/2. Page 2/2.
Certificate of Calibration Certllieate No:¢/25-AEM:208
Customer Certificate No : 25-AFM-208 ReaueitNos Reg 202500
Name ALS Laboratory Group Thailand Co., Lid. Request No : Req-2025-1986 Result of Calibration : Without Adjustment
Address 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok STD Reading UUC Readinng
N Error Uncertainty
10250 Temperature Pressure Flow Temperature | Pressure Flow
Unit Under Calibration Details ‘o (kPa) (ce/min) ‘o (kPa) (ce/min) | (cc/min) | (cemin)| (C) | (cPa)
Measurement Item ~: Air Flow Meter 255 10098 100 « - 100.02 0.0 36 10 | 0s0
Manufacturer : Mesa Labs Sensor Model : - 257 10097 503 B N 50081 22 95 0 | 0s0
Model : 200-510M Sensor Serial Number : - 258 100.89 1003 o " 1000.4 3 19 10 | 0s0
Serial Number 2 151114 Instrument Status : Used 26.1 100.88 2000 = - 2001.9 2 38 1.0 0.50
D : BKK_FS0614 26.5 100.85 3014 - - 3002.2 -12 57 1.0 0.50
Location of Calibration : LAB 4 AIR VELOCITY METER 26.7 100.81 4027 - - 4000.9 26 76 1.0 0.50
Calibration Environmelit aiid Detalls weviewy 7P { 270 100.74 5048 - - 5001.8 -46 95 Lo | 0s0
Temperature 123°C£3°C
Humidity + 55 %RH 20 %RH APPROVED BY Note STD : Standard UUC : Unit Under Calibration
Barometric Pressure  : 1013 hPa 10 hPa - UUC Reference Condition : At atmospheric pressure and room temperature condition, Airl]
NEXT CAL DATE 09/09/26
Received Date : 3 September 2025 - Flow Rate was corrected for non-standard operating condition by using equation :

Calibration Date : 10 September 2025

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 5 May 2026
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 6 May 2026

Temperature meter GT 11 08000057 Qreborn 15 October 2025
Pressure meter CPG2400 41000KDU/651882 TPA 21 October 2025

Traceability :
This Certificate is traceable to I Unit through Sensidyne A2LA Acereditation No. 3943.01 and MIT NSC-TISI-TIS Accreditation No. 0052
Note :

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

Calibration By : e ME

Mr. Noppadon Luangart

Approved By :

Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 10 September 2025

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

FM-708-AFM-01 Rev.06 Issue date 21/2/25

Qmeas = Qrefx Pref meeas
= X" Prieas ™ Tref

where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature

meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

End of Certificate

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

FM-708-AFM-01 Rev.06 Issue date 21/2/25




INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66021167140

instrument

innovative ilacurs

=
=
S Accnioires

B e
CALBAATION LAGORATORY

Page 1/2.

Customer
Name ALS Laboratory Group
Address
10250
Unit Under Calibration Details
Measurement ltem ~: Air Flow Meter

Manufacturer : Mesa Labs

Model + 200-510L
Serial Number : 130026
D : BKK_FS0619

Location of Calibration
Calibration Environment and Details
Temperature 23°C+3°C
Humidity + 55 9%RH + 20 %R
Barometric Pressure + 1013 hPa £ 10 hPa
Received Date : 3 September 2025
Calibration Date + 10 September 2025

Calibration Procedure

: LAB 4 AIR VELOCITY METER

Certificate of Calibration

Certificate No : 25-AFM-207

Thailand Co,, Lid.

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

Sensor Model : -
Sensor Serial Number : -

Instrument Status : Used

Request No : Req-2025-1987

REVIEW BY

APPROVED BY .. :ﬁﬁ;

NEXT CAL DATE,

+ In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

09/09/26

Duc Calibration

Reference Standard Model Serial Number Traceble
Air Flow Meter Gilibrator 3 Low flow 18501010006 5 May 2026
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 6 May 2026
Temperature meter GT 11 08000057 Qreborn 15 October 20:
Pressure meter CPG2400 41000KDU/651882 TPA 21 October 2025

Traceability :

‘This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01 and MIT N

Note :

TISITIS Acereditation No. 0052

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

e

Calibration By :

Approved By

Mr. Noppadon Luangart

Service Calibration Ey

The results related only to the item calibrated.

incer

Tssue Date :

full, without writ

MEq

Mr. Pacit Mathavomn

Calibration Engineer Supervisor

10 September 2025

Il of the Innovative Instrument Co, L1d.

FM-708-AFM.01 Rev.06 Issue date 21/2/25

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

anovatlve jlacwra

=

A e asomony
TEL: (66)0-2116-5860-1 FAX: (660-2116-7140 e
Page 2/2.
Certificate No : 25-AFM-207
Request No : Req-2025-1987
Result of Calibration : Without Adjustment
STD Reading UUC Readinng
Error Uncertainty
Temperature Pressure Flow Temperature | Pressure Flow
‘o (kPa) (ec/min) ‘o (kPa) (c/min) | (cemin) | (cemin)| (O | kpa)
255 100.98 20 - m 20.042 0.0 L6 Lo 0.50
255 100.90 50 - o 49.921 0.1 40 1.0 0.50
255 10091 100 = ¥ 100.09 0.1 36 Lo 0.50
254 100.86 150 =3 =3 150.34 03 54 1.0 0.50
256 10093 199 - . 200.17 12 72 1.0 0.50
25.6 100.95 301 - = 300.05 <1 1 10 0.50
257 100.96 402 - - 401.03 1 14 Lo 0.50
2537 100,95 503 - 2 500.26 3 10 1.0 0.50
Note STD : Standard 'UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition, Air| |

- Flow Rate was corrected for non-
Qmeas =

where Q= Flow Rate P = Abs

meas = Measurement Condition

* Indicates non aceredited

+standard operating condition by using equation

Qref x Pref meeas
"X Pmeas © Tref

olute Pressure T'= Absolute Temperature

ref - Standard Condition

End of Certificate

The results related only to the item calibrated.

full, without writ

1L of the Innovative Instrument Co, L1d.

FM-708-AFM.01 Rev.06 Issue date 21/2/25

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

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

Certificate of Calibration

Certificate No.

Air Sampling Pump Detail

Equiment ID

Serial No.

Calibration Date

Next calibration date

Reference Standard Low Flow Meter

Equiment ID

Serial No.

name : Personal Air Sampling Pump
Brand : Gilian
Model/Type : GilAir Plus
name : Air Flow Meter
Brand : MesaLabs
Model/Type : Defender 510-L

Calibration Date

Air Flow Meter

Equipment name :

Due Date

Reference Standard High Flow Meter

Equiment ID

Brand : Mesalabs

Serial No.

C-070426-RYG_FS0109

: RYG_FS0109
1 20170731525
: 07-Apr-26
: 07-Jul-26

: BKK_FS0619
: 130026

: BKK_FS0614
1 151114

ModelType ~ : Defender 510-M Calibration Date : 10-Sep-25
Due Date 09-Sep-26
Calibration Data
i i Reference Std. Flow Readin
Air Sampling eference Std. Flow Reading Ava. %Error Acceptable range Evaluation
Pump setting (cc/min)
it T TS (cclmin) (cclmin) (Pass/ Fail)
Low Flow
20 197 19.8 198 19.8 5% 19 - 21 Passed
50 499 493 494 495 5% s - 5 Passed
100 1029 | 1030 | 1026 | 1028 5% 9% - 105 Passed
200 2026 | 2025 | 2026 | 2026 5% 190 - 210 Passed
High Flow
500 5077 | 5070 | 5060 | 5069 3% 485 - 515 Passed
1000 10011 | 10151 | 10044 | 10069 3% 970 - 1030 Passed
2000 20114 | 20017 | 20058 | 2006.3 3% | 1940 - 2060 Passed
2500 25126 | 25102 | 25149 | 25126 3% | 2425 - 2575 Passed
7777777777777 END OF REPORT [
Calibrated By: LG Approved By:

(Mr. Nantawat Sarin )

RYG Field Services Scientist (1)

Issue date : 08-Apr-26

Page10g1

(Mr. Supot Salamteh )

Field Services Section Head

F06-115 Rev.2 Issue date 27/01/25
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APPROVED BY g 6% R

N

N
)

6-Jan-27

ATI

Certificate of Calibration

HPLC_U-3000 ID#690 (BKK_FL0034) 1

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

DGP-3600SD

WPS-3000

TCC-3000SD

DAD-3000

ALS Laboratory Group (Thailand) Co., Ltd.

Operator Signature:

TSL

S/N : 8107298 ?/

For

e o | J
v3tn Miadim uau N
ARCHEMICA LAB CO.,LTD.

(S

7

(Mr. Nutitep Moungon)

Application Chemist

S/N : 8107446
S/N : 6006552 9

9)
6
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5

S/N : 8105093 8

?
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q
7%
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a

Date: 6-7/Jan/2026 }\
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ALS Laboratory Group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Phatthanakan, Suan Luang, Bangkok 10250

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

Certificate of Calibration

Certificate No.

Air Sampling Pump Detail

Equiment ID
Serial No.
Calibration Date

Next calibration date

Reference Standard Low Flow Meter

name : Personal Air Sampling Pump
Brand : Gilian
Model/Type : GilAir Plus
name : Air Flow Meter
Brand
Model/Type

Equiment ID

Serial No.

Calibration Date

Due Date

Reference Standard High Flow Meter

C-060426-RYG_FS0097

1 20150210164
: 06-Apr-26
06-Jul-26

Equipment name : Air Flow Meter Equiment ID : BKK_FS0614
Brand Serial No.
Model/Type Calibration Date
Due Date
Calibration Data
:f"'::':;':i:‘; Reference (s::,"::’;" Reading Ava. %Error Acceptable range Evaluation
e min) T T (ccimin) (cc/min) (Pass/ Fail)
Low Flow
20 202 19.4 210 202 5% 19 21 Passed
50 51.0 511 51.0 51.0 5% 48 53 Passed
100 993 | 1001 | 1012 | 1002 5% 95 105 Passed
200 1993 | 1993 | 1993 | 199.3 5% 190 210 Passed
High Flow
500 4973 | 5026 | 5038 | 5012 3% 485 515 Passed
1000 10067 | 1000.7 | 10024 | 10033 3% 970 1030 Passed
2000 20002 | 20072 | 20060 | 20045 3% 1940 2060 Passed
2500 24982 | 25052 | 24976 | 25003 3% | 2425 2575 Passed
7777777777777 END OF REPORT R
Calibrated By: g U Approved By:

Issue date :

(Mr. Nantawat Sarin )

RYG Field Services Scientist (1

07-Apr-26

)

(Mr. Supot Salamteh )

Field Services Section Head

BKK_FS0758

CALIBRATION REPORT

CUSTOMER NAME :

ALS Laboratory Group (Thailand) Co., Ltd.

EQRIPMENT NAME :

Total Hydrocarbon Analyzer

MANUFACTURER : Baseline MODEL : 9000 HTHA SERIAL NO . O315EF0047
STANDARD GAS CONCENTRATION (PPM) 1 506.1 PPM ( Methanc) CYLINDER NO 1 CC734373
CYLINDER PRESSURE (pslg) i 1,000 PSI| CERTIFIED DATE 1270572020
CERTIFIED BY : NRGAS EXPIRED DATE 1270572028
CALIBRATION RESULTS
POINT NO CALIBRATION RESULTS
IDEAL | ACTUAL | ERROR | %ERROR | |REVIEWBY 8 Tf S
ZERO 0.00 010 0.10 - APPROVED BY 54}:0%
1 506.10 506.10 0.0 0.00
NEXT CAL DATE. . 11/.03/ 2027
AVERAGE (%) 0.00
PPM
600.00
500.00 m 506.10
400.00 —
—&— IDEAL
300.00 - — et
——ACTUAL
200.00 )
100.00 —— —
0.00 T T PPM
0.00 100.00 200.00 300.00 400.00 500.00 €00.00

CALIBRATED BY : = 42

BY ..

W Sors:

daensdayanisshumaiiafisda  Wimhiidieuinismainisae , Tns 02-868-0812 # 31 , E-Mail : Engineer@jiranatee.com

\ABY1 63/14-15.67/35-36 0w INGTNBHT,7/1 wrde Tavimse 1w winanlag) nqanws 10800 Tns 02-868-0812-13 Inses 02868- 1889

JIRANATEE ASSOCIATES COL LD, )

12/3 /14

12 /%[44

FO-EN-206 R00/01-08-13

FORM NO.: F 06-073 REVISION NO.:2

Pagelog1l F06-115 Rev.2 Issue date 27/01/25
N Ja C FLOW CALIBRATE
High Volume Air Sampler Calibration Worksheet
CUSTOMER NAME ALS Laboratory Group (Thailand) Co., Ltd.
EQRIPMENT NAME Flow Calibrator
MANUFACTURER Bios MODEL : 510 L |SERIAL NO 129549 Project Site : BASF (Thai) Limited Barometric Pressure (mm Hg) : 756.6
Calibrate Location : moluiinugammnisy (°0): 30.2
Calibrate Date : 8-Jun-26 High Volume ID : BKK_FS0367
Calibrati No.: C-080626-BKK_FS0367 High Volume Model : TE-5009X
Flow Parameter Step Set Display Flow Meter
Calibrator ID: RYG_FS0206 High Volume S/N : 4162
Before 40 39 28.75 cc/min Calibrator Model : TE-5028A Calibrator Slope : 1.4719
Sample
After 40 a0 40.90 co/min Calibrator S/N : 1543 Calibrator Intercept : -0.01614
Before 175 174 163.58 cc/min Test No. Delta H;0 Qe I Chart Linear Regression
att (inch) (m*/min) (CFM)
er 175 175 175.13 ce/min
1 26 10998 40 |slope: 37.3447
Fuel Before 35 34 29.67 cc/min 2 32 12183 4 intercept: -1.3235
After 35 35 34.12 ce/min 3 4.1 13769 50 | Correlation Coefficient : 09995
4 4.8 1.4885 54
5 58 1.6346 60
1(CFM)
65.4
y=37.345x- 13235
NAC
0.0 05 1.0 15 2.0
JIRANATEE. ASSOCIATES CO.,LTT)
/ Qstd (m3/min)
CALIBRATED BY . e DATE : 2 =4 b
RS %
s »
oy S S oare - 1273769
Aasmsdoyamadiumaiaianis : Simhiieuinimiinses , Tns 02-868-0812 # 15-16 , E-Mall : Enginser@jiranates.com %’l = ga =
(3ofl 63/14-15,67/35-36 0wk IESLIWST.7/1 wnas Faviwsz tam wnenantng) N30y 10600 Ins 02-868-0812-13 Insas 02868-1889 Calibrated by % Approved by : =
(Mr. Chatchai Sukpia ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head

ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

Project Site: BASF (Thai) Limited Barometric Pressure (nmHg) :  __ 7566
Calibrate Location : Sawsn °0): 302
Calibrate Date : 8-Jun-26 High Volume ID : BKK_FS0371
Calibrati No.: C-080626-BKK FS0371 High Volume Model : G1051
Calibrator ID: RYG_FS0206 High Volume S/N : 1324
Calibrator Model : TE-5028A Calibrator Slope : 14719
Calibrator S/N : 1543 Calibrator Intercept : -0.01614
Test No. Delta H,0 Qi 1 Chart Linear Regression
(inch) (m*/min) (CFM)

1 27 11204 40 |slope: 39.6075

2 34 12553 4 | Intercept: -4.8657

3 41 13769 50 | correlation Coefficient : 09978

4 48 14885 54

5 58 1.6346 60

1(cFm)
65.4
¥ = 39.608x - 4.8657
0.0
00 05 10 15 20
Qstd (m3/min)

Calibrated by

8515 5E R~ .~

( Mr. Chatchai Sukpia ) ( Mr. Supot Salamteh )
RYG Field Services Scientist (1) Field Services Section Head

FORM NO.: F06-073 REVISION NO.:2 1SSUE DATE: 20/11/23

SARTORILS

Accredited by

NSC-TISI-TIS 17025 NSC-TISI-TIS 17025
Calibration 0426 CALIBRATION 0426
Calibration certificate Calibration Certificate No. ~ 26BCI0067

Object Electronic non-automatic weighing instrument This calibration certificate documents the

traceability to national standards.

Uncertainties of measurements are taken into
Manufacturer Sartorius account when only statements of compliance
are made.

This certificate was prepared by Sartorius

Type LA130S-F Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08

Serial | QM Ident. no. 25409664 | RYG_EN0001 This certficate relate and apply this equipment
- only.
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

616/10 Moo 5 T.Maenamkoo, A.Pluak Daeng,
Rayong 21140, Thailand.

Order no. 278579 REVIEW BY ..............

Number of pages 4 pﬂ

APPROVED BY........0.7T......

Date of calibration 03 Feb 2026

03/02/27

NEXT CAL DATE....... -0 0 Sl

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date of issue 03 Feb 2026 Approval of the Calibration Certificate Person in charge

@ (@S

Mr. Chonchai Inthana Chonchai Inthana
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 114

Calibration certificate No.: 26BCI0067

Calibration Certificate

Calibration object

Single range instrument

Model LA130S-F

Serial Number 25409664

QM Ident. no | Inventory no. RYG_ENO0001 | -

Maximum capacity (Max. load) 150.0000 g

Measured up to 150.0000 g

Scale interval 0.0001 g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guidelines on the Calibration of Non-Automatic Weighing

Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026
Test weight set OIML R111 E2 Certificate No.M2508149S ,E2(Traceable to S unit through TCS) 19 Aug 2027

Calibration certificate No.: 26BCI0067
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 03 Feb 2026
Temperature at place of calibration | Temp. diff.

Tweights - Tplace 245°C|05K

Measuring conditions The installation site is suitable. The device is level. Balance was loaded up
to Max before test.

Comments Humidity 52.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 10 g | 100 g Test load (nominal): 509
10g 100g Center 50.0000 g

1 10.0000 g 100.0000 g Front left 50.0001 g

2 10.0000 g 99.9998 g Back left 50.0001 g

3 9.9999 g 100.0000 g Back right 50.0000 g

4 10.0001 g 100.0000 g Front right 50.0001 g

5 10.0000 g 99.9999 g Maximum deviation from centric loading indication

6 9.9999 g 100.0000 g |Alecc| max = 0.0001 g

7 9.9999 g 99.9999 g

8 9.9999 g 100.0000 g

9 9.9999 g 100.0000 g

10 9.9999 g 99.9999 g

5=0.00007g  s=0.00007 g

Error of indication

Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L ! E k u(E) Urel(E)
0.0100g 0.0100g 0.0000 g 2.00 0.00016 g 16 %
0.0500 g 0.0500 g 0.0000 g 2.00 0.00016 g 0.33 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00016 g 0.16 %
05000 g 0.5000 g 0.0000 g 2.00 0.00016 g 0.033 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00016 g 0.016 %
2.0000 g 2.0000 g 0.0000 g 2.00 0.00017 g 0.0083 %
5.0000 g 5.0001g 0.0001g 2.00 0.00017 g 0.0033 %
10.0000 g 10.0001 g 0.0001g 2.00 0.00017 g 0.0017 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00017 g 0.00086 %
100.0000 g 100.0001 g 0.0001g 2.00 0.00023 g 0.00023 %
150.0000 g 150.0001 g 0.0001g 2.00 0.00030 g 0.00020 %
Maximum error of indication |Efmax = 0.0001 g

Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix 1o the calibration certificate | Interpretation of measurement results.

eference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®

Version 6.7 Page 2|4

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 3|4




Interpretation of measurement results | Appendix to the calibration certificate

-

(MrJirawut  Sakarn)
Field Environmental Scientist (3)

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

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12

ALS. MULTIPOINT CALIBRATION REPORT
C: Date 5-Jan-26 Name NOx Analyzer
Device adjusted before measurement Yes Teledyne API Model 200E
Temperature deviation considered 1.5 K (isoCAL active) Serlal No. 4379 D BKK_F80776
Temperature coefficient considered 1-10%K Calibrator Teledyne API Model 700
Uncertainty of the weighing result Ugi(W) Ugi(W) = 0.00016 g +1.95 - 10°* - R Sarlal No. 87
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222
Reference note: The current uncertainty of measurement is calculated by entering of the reading Rinto this formula. In relation to this, there is no need for a
rrection of the indication error. The reported expanded uncertainty of tis stated as the standard uncertainty of rement multiplied with an " . , -
Expansion factor of 2, determined i accordance with the European Calibration Guiceline EURAMET og-18, V4.0, There 3 3 65 % probabilty that the value of the Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
measurand will be in the assigned value range.
B— — _ _ _ Certified Date 9-Feb-22 Expired Date 9-Feb-30
Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(Wrel
1% 1.5000 g 0.00019 g 0.013 % Point CALIBRATION RESULTS
259 37.5000 0.00089 0.0024 % Ideal Actual NO Error NO %Emor NO Actual NOx Ermor NOx %Error NOx
% g g %
50 % 75.0000 g 0.0016 g 0.0022 % ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
5% 11250009 0.0024 g 0.0021 % 1 100.00 99.20 -0.80 -0.80 101.00 1.00 1.00
100 % 150.0000 g 0.0031g 0.0021 %
2 200.00 199.40 -0.60 -0.30 199.50 -0.50 -0.25
Graphic realization of the relative uncertainty of | process y 3 300.00 299.30 -0.70 -0.23 301.20 1.20 0.40
4 400.00 401.50 1.50 0.38 402.00 2.00 0.50
1000, Safety factor
w B AVERAGE (%) 0.7 035
5
100, 3
2
10, 1
400 »
G
300
(31
200
001,
100
0001,
1 05001 (1 [13] [ 1 o 00 0
o 0 100 200 300 400
Displayed example Ideal —+—Actual NO  —#— Actual NOx
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0493 g
Calibrated By Approved By
%}/A
(MrJirawut  Sakarn) (Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager
Sartorius (Thailand) Co., Ltd. ® ALS Laboratory Group
%g%a&anggiad, Huaykwang x:{'s"izln 67 Page 414 FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12
e,
SAN /7,
]\I\\\Z’,
PNy
2 3
ALS MULTIPOINT CALIBRATION REPORT N A( AN
Accredited calibration laboratory il
JIRANATEE ASSOCIATES CO.,LTD ISO/IEC 17025:2017 NSC - TISI - TIS 17025
C: Date 5-Jan-26 Name NOx Analyzer NSC-TISI-TIS 17025 CALIBRATION 0367
(CALIBRATION 0367
Jiranatee Associates Co.,Ltd
Teledyne API Model T200 63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokya, Air speed measurement laboratory
Serlal No. 6305 D BKK_FS$1098 Bangkok 10600 (Thailand) Calibration services department.
) Tel: 16608680812 Certificate Number
Calibrator Teledyne API Model 700 Mobile: +66863999453
£-mail: jnac-calibration@jiranatee.com
Serial No. 947 Web site: wwwjiranatee.com CWS-009-69
Std. Gas Concentration (PPM) 55.88 Cylinder No. GN0027222 CERTIFICATE OF CAL'BRAT'ON
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Page 10f 2 Pages.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
MEASUREMENT ITEM Cup anemometer Calibration procedure:
Point CALIBRATION RESULTS MANUFACTURER : ND);E,Y“X The Cup anemometer was calibroted against
Ideal | ActualNO | EmorNO | %Emor NO |  Actual NOx Error NOx | %Error NOx MODEL/TYPE Sensor: Ws-02F Stendoid: oiF yeloctyiransciocer, nifca o532
st logger AR WS 250LD! and pitot tube with precision differential pressure
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10 SERIAL NUMBER Sensor: WSD-AS909 meter model: DPM2500 in an close test-section of
Rt Eiffel-type wind tunnel with 900 cm’ cross test
1 100.00 99.60 -0.40 -0.40 101.20 1.20 1.20 Data ‘“SEE“;“”“Q section area. The WI-CL-007 based on IEC 61400-
1D NUMBER + RYG_FS060¢ 12-1, Wind energy generation systems — Part 12-
2 200.00 198.50 -1.50 -0.75 201.40 1.40 0.70 CONDITION AS-RECEIVED : Used item 1 P performance  measurements  of
r r CUSTOMER + ALS laboratory group (Thailand) Co., Ltd. electricity producing wind turbines, March 2017
3 300.00 299.50 0.50 0.17 301.00 1.00 0.33 104 Phatthanaken 40, Phatthanakan Rd, was used s agalibrotio Pauidetie,
4 400.00 398.50 150 -0.38 401.30 1.30 0.33 Khwaeng Suzn Luang, Khet Suan Luang,
Bangkok 10250 Thailand. Traceability:
AVERAGE (%) -0.32 0.53 This certificate provides a traceability of The
RECEED BATE 109432026 measurement to recognized the  national
MEASUREMENTDATE S TURHI0%E standards, and to realization of the international
i system of units (5I) through the NIMT (National
Ly e Metrology nstitute of Thailand) via Certificate
VR ORMENTALCOROHIOMS: number: MW-0019-25 and MW-0059-25
400 Ambient condition in the laboratory are s follow: ] icaHality of Medsiienaii
Temperature 123.0£3.0 c The reported uncertainty of measurement is
Relative Humidity :55.0£15.0 %RH based on the standard uncertainty multiplied by o
Atmospheric Pressure :1010% 10 hPa coverage factor k=2, Which for a normal
300 distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
PLACE OF CALIBRATION  Eiffel-type wind tunnel of Siranatee Associates Co, Ltd has been determined in accordance with the GUM
200 “Evaluation of measurement data - Guide to the
CALIBRATION CONDITIONS : Wind tunnel cross-section area' 900 '’ expression of uncertainty In measurement’
Cup anemometer frontal area’ 100 cm*
Diameter of mounting pipe” - mm ] &7{: s
100 Blockage ratio of test object* 0111 [ REVIEW BY =
0 . . . . Preconditioning +24 hours at ambient conditions. gy
o 100 200 300 400 Measurement Condition + The average values during measurement are (23.4) °C, (56.6) %RH and (1008.9) hPa.
NEXT CAL DATE L
Ideal —+—ActualNO  —8— Actual NOx AULATION GF RESULTS:
The table on next page give the measured values.
Y/l
Calibrated by: y
& Mr. Sorawit Thachalad d Mr. Parinya Booncharoen
] Miss Jittraporn Lertsomphol Calibration Department Manager
Calibrated By Approved By NAC

JTRANATEE ASSOCIATES CO.,LTD.
—

Remark:
! Nozzle cross-section area of the wind tunnel
i 7 :

? Diameter of mounting pipe
et
Ratio"to

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




Certificate Number

CWS-009-69

Page 2 of 2 Pages

MEASUREMENT RESULTS ®

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under both rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.
The results of calibration and associated measurement uncertainties are reported in the table below.

Vaa Temp. wind tunnel Temp. room Voo Error U (k=2)
m/s) [¥e) [K°] (m/s) (m/s) (m/s)
1.039 2330 2335 09 01 031
218 23.40 2335 20 02 031
2.997 2332 2335 29 -0.1 031
4.241 2332 23.35 40 -02 031
4.96 23.18 235 5.0 0.0 031
6.02 2350 2335 60 00 031
6.96 23.08 2335 69 00 031
7.96 2350 2335 80 00 031
8.94 22.90 23.35 9.1 02 031
9.96 23.48 2335 101 01 031
10.95 23.00 2335 112 0.2 031
1201 2322 2335 122 02 031
13.00 23.06 2335 134 04 031
14.02 23.06 2335 143 03 031
14.98 22.86 2335 155 05 031
15.99 284 2335 165 05 031
Remark:
‘¢

“ Velocity of standard

" Velocity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co, Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

**Eidof Certificath of Calibration*{*

NAC

JRANATEE ASSOCIATES CO., 1T

W\,
N

NAC Accredited calibration laboratory

NN
G
JIRANATEE ASSOCIATES COLLTD. ISO/IEC 17025:2017 Ay
NsC-TskTis 17025 " NSC TS - Tis 17025
liranatee Associates Co,Ltd CALIBRATION 0357
6571015, 677%5 30 CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Wind direction measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812 Certificate Number

Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: wwwjiranatee.com CWD-009-69

CERTIFICATE OF CALIBRATION

Page 1 0f 2 Pages

MEASUREMENT ITEM + Wind Direction Sensor Calibration procedure:
MANUFACTURER  Novalynx The wind direction sensor was calibrated against
MODEL/TYPE Sensor: WS-02F Standard Rotary Encoder _model: AX4009TS-

DM04-P3-5-U0 in an close test-section of Eiffel-

Data logger: 110-WS-25DL-D 3
SERTAL RURBER S type wind tunnel with 900 cm” cross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Data logger: AS909
Wind energy generation systems — Part 12-1:
1D NUMBER : RYG_FS0608
it T $RYGF Power performance measurements of electricity
-RECEIVED + Used item producing wind turbines, March 2017 was used s
CUSTOMER + ALS laboratory group (Thailand) Co., Ltd. acalibration guideline.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang, Traceability:
Bangkok 10250 Thailand. This certificate provides o traceability of The
measurement to  recognized the  national
RECEIVED DATE 109 Jan 2026 standards, and to realization of the international
MEASUREMENT DATE :21Jan 2026 system of units (SI) through the NIMT (National
1SSUE DATE 211an 2026 Metrology Institute of Thailand) via Certificate

number: DA-0027-24,
ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow: Uncertainty of Measurement:

The reported uncertainty of measurement is

Temperature 1230430 'c :
Relative Humidity e A based onthestandord oty mulipled by
Atmospheric Pressure 1010+ 10 hpa coverage factor k=2, Which for o normal

distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
§ X ‘has been determined in accordance with the GUM
PLACE OF CALIBRATION : Eiffel-type wind tunnel of Jiranatee Associates Co,, Ltd. “Evaluation of measurement data - Guide to the
expression of uncertainty in measurement”

CALIBRATION CONDITION : Wind tunnel cross-section area’ 900 om’
Wind direction frontal area’ 129 em’
Diameter of mounting pipe® - mm
Blockage ratio of test object" 0143 []
Preconditioning : 24 hours at ambient conditions.
Measurement Condition i The average values during measurement are (23.5)°C, (62.6) %RH and (1008.6) hPa.
TABULATION OF RESULTS:

The table on next page give the measured values.

g o

= Mr. Parinya Booncharoen

=
5 NAC Calibration Department Manager

JIRANATEE ASSOCIATES 0O, LTD.

Calibrated by:
 Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

Remark:
¥ Nozzle cross-section area of the wind tunnel
5 Ject include

* Diameter of mounting pipe
“Ratio*to *

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

Certificate Number

CWD-009-69

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed s Dvuc Error Uk=2)
m/s Degree (°) Degree (°) Degree (°) Degree (°)
0.000 o o 0.60
45.000 42 3 093
90.000 87 ] 0.60
5.02 135.000 132 3 0.60
180.000 178 2 060
225.000 226 1 0.60
270.000 273 3 0.60
315.000 320 5 0,60

Remark:

“ Direction of standard

" Direction of Unit Under Calibration

*++End of Certificate of Calibration***

NAC |

JIRANATHE ASSOCIATES CO., LT

s
oy,
S\ 7,
NAC TN
Accredited calibration laboratory Yaf NS
JIRANATEL ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 1l WY
NSC-TISI-TIS 17025 NSC - TISI - TIS 17025
Jiranatee Associates Co, ltd. CALIBRATION 0367 CALIBRATION 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Temperature measurement laboratory
Bangkok 10600 Thailand) Calibration services department.
Tel: 46608680812
Mobile: +66863999453
E-mai: jnac-caliration@jiranztee.com
Web site: www.jiranatee.com
Certificate No.  : CDT-029-69 Page 1 0f 2 Pages
MEASUREMENT ITEM : Data Logger with Temperature sensor Calibration procedure:
MANUFACTURER ovalynx The temperature calibration was done by
il Bk cctoning v componson mthad it sandord
SERIAL NUMBER +AS903 digital temperature.indicator and standard
1D NUMBER: YG_FS0608 temperature probe. The temperature scale use

sed item was based on ITS-90.
+ ALS laboratory group (Thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Traceability:
Khwaeng Suan Luang, Khet Suan Luang, The measurement results are traceable to the
i international system of units (Sl) through
Bangkok 10250 Thalland. National Institute of Metrology Thailand (NIMT)
Certificate number: TT-1013-25, Certificate
RECEIVED DATE 109 Jan 2026 nlimber: ER-0061-25,
MEASUREMENT DATE 1 Jan 2026
ISSUE DATE :21Jan 2026

CONDITION AS-RECEIVED
CUSTOMER

Reference Used During Calibration:

1. Standard Temperature Probe

Model: STS-100 A500, Serial No.: 667682-09,
Due date: 9 Apr 2026

2. Digital Temperature Indicator

Model: DTI-1000-A MK I, Serial No.: 671407-
00591 Due date: 22 Apr 2026

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:
Temperature 123030 c
Relative Humidity :55.0415.0 %RH

Uncertainty of Measurement:
The reported uncertainty of measurement is
based on the standard uncertainty multiplied by
a coverage factor k=2, Which for a normal
distribution ~ corresponds to a coverage
probability of approximately 95%. The standard
uncertainty has been determined in accordance
with the GUM ‘Evaluation of measurement data
- Guide to the expression of uncertainty in
measurement’

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

TABULATION OF RESULTS:
The table on next page give the measured values.

Calibrated by:
O Mr. Sorawit Thachalad

[ Miss Jittraporn Lertsomphol
[ Miss Ruangrumpai Phoommit

Approved signatory:

Mr! Parinya Booncharoen
Calibration Department Manager

JIRANATEE ASSOCIATES 00., 171D,

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




NAC

JIRANATEE ASSOCIATES COL,LTD.

Calibration Range: 20°Cto40°C

Function:

Continuation of Certificate of Calibration Number CDT-029-69

Result of Calibration: &1 Without Adjustment  [] With Adjustment

Page 2 of 2 Pages

o,
SN,

NS4,
;\lt—//i
NAC NS
Accredited calibration laboratory Do N
JIRANATEE ASSOCIATES COLLTD, ISO/IEC 17025:2017 il
NSC-TISI-TIS 17025 NSC—TISI = TIS 17025
CALIBRATION 0367 CALIBRATION 0367

Jiranatee Associates Co.Ltd
63/14-15, 67/35
Petchkasem ,7/1, Rd. Watthapra, Bangkokyai, Relative humidity and Air Temperature measurement loboratory
Bangkok 10600 (Thailand) Calibration services department.

Tel: 46608680812

Maobile: +66863999453

£-mail: jnac-calibration@ijranatee.com

Web site: www franatee.com

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

UUC*: Unit Under Calibration

*#%End of Certificate of Calibration***

J
NAC

JIRANATEE ASSOCIATES CO.,LTD.

Table 1: This equipment was connected with temperature sensor Model: HMPG0 S/N: U3641220. Certificate No. + CRT-005-69
Dimension: Diameter 12 mm. Length 80 mm.
MEASUREMENT ITEM elative humidity with data logger Calibration procedure:
Depth Standard Reading UUC Reading Error Uncertainty SONEAETURER i The Relative humidity and (A Tempétature
(mm) [{°] [§%] 18} (] MODEL/TYPE  Data Logger: 110-Ws-25DL-D calibration wos done by In-House ~calibration
Sensor: HMPGO method as WI-CL-009 and WI-CL-010 according to
80 20.047 19.8 0.2 0.099 SERIAL NUMBER Dt Lgger A5909 comparison method with Standard Chilled Mirror
80 25.031 28 02 0.099 Santor USEI1335 hygrometer with Temperature sensor and standard
£ Humidity generator chamber.
80 30.030 298 0.2 0.099 1D NUMBER
80 35.015 347 03 0.099 CONDITION AS-RECEIVED Traceability:
0 ] 58 03 o098 CUSTOMER + ALS laboratory group (Thailand) Co., Ltd. The . pisurements Rare: fracedble: do; ihe
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, international system of units (1) through National
N Khet Suan Luang, Bangkok 10250 Thailand. Institute of Metrology Thailand (NIMT). Certificate
UUC*: Unit Under Calibration number: TH-0146-24 and Jiranatee Associates Co.,
RECEIVED DATE 9 Jan 2026 Ltd. Certificate number: CDT-026-68.
MEASUREMENT DATE 1Jan 2026
1SSUE DATE ©21 Jan 2026 Uncertainty of Measurement:
The reported uncertainty of measurement is based
**%End of Certificate of Calibration®*** on the standard uncertainty multiplied by a
ENVIRGRVERTAL CONDITIONSE coverage factor k=2, Which for a normal distrbution
s Al e Rbaras . corresponds to o coverage probabilty of
imBient eondlarivine Bomtly/are s o . approximately 95%. The standard uncertainty has
B U R Temperatire 230130 c been determined in accordance with the GUM
REIRtvEHUmIR; 385102150 A, *Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’
NAC 'NOTED: The certificate is valid only to the item calibrated on date and place of calibration.
JIRANATEE ASSOCIATES CO.,LTD,
TABULATION OF RESULTS:
The table on next page give the measured values.
Calibrated by: N Approved signatory: ........ A .
M
[ Mr. Sorawit Thachalad AC Calibration Department Manager
 Miss Jittraporn Lertsomphol JIRANATEE ASSOCIATES C0.,17D),
] Miss Ruangrumpai Phoommit ——
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
INNOVATIVE INSTRUMENT CALIBRATION LAB w1,
S0
INNOVATIVE INSTRUMENT CO... LTD. HEAD OFFICE . N—
715900 1,501 SUNTINAKORX 1 TAMEBON BANG KAEO, nnovative ilacwes ...t
instrument % S AccmebiTED
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND NN
NA‘ TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
JIRANATEE ASSOCIATES CO,LTD. sz'
Certificate of Calibration
Continuation of Certificate of Calibration Number: CRT-005-69 Page 2 of 2 Pages Customer
Name : ALS Laboratory Group Thailand Co., Ltd. Certificate No : 26-ACT-007
Measurement Results; .
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2026-0043
The results of calibration and associated measurement uncertainties are reported i the table below.
Bangkok 10250
Result of Calibration: [ Without Adjustment ] With Adjustment
Unit Under Calibration Details
Table 1: The results of calibration of relative humidity at 30 °C are reported in table below.
Calibration Range:  20%RH to 80%RH Measurement item : Acoustic Calibrator Clas: 1
Manufacturer : RION ange : /
Al Temperature Standard Reading UUC Reading Error Uncertainty Raiges 940D 1600 iz
X (%RH) (%RH) (%RH) +(%RH) Modcl :NC-74 Tnstrument Status : Used
3010 1996 213 13 078 Serial Number : 34178121
3011 49.95 50.4 04 13
3011 80.06 792 0.9 21 D :RYG_FS0213

Calibration Environment and Details

Temperature :(23+2°C)

Humidit; :(50=20%RH)

Barometric Prossure : (1013 +10.0 hiPa )
Reccived Datc + 7 January 2026 APPROVED BY .5“:05]1‘(

Calibration Datc : 9 January 2026 ’
NEXT CAL DATE... 08/ 01/ 2027

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on TEC 60942:2017 Elcctroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 20 Junc 2026
THD Multimeter 2015 1047765 NIM 4 Fcbruary 2026
Traceability : This certificate providoes traccability of measurement to recognized national standard, and to the

realization of the international System of Units (ST).

Note

The reported uncertainty is based on standard uncertainty multiplicd by the Coverage Factor &£ =2, providing a level of

confidence approximately 95 %,

e
Calibrated By : e Approved By &y
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engincer Calibration Engincer Supervisor
Tssue Date : 9 January 2026
— O B8l OSSN R 0, LI

FM-708-ACT-02 Rev.04 Issue date 17/2/25




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

Vinnovative

instrument

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

ACCREDITED

~—
JlacwRA FEMRA it s v
=

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND 7
QAR CALBRATION LARORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 §
Page 20f2.

Certificate No : 26-ACT-007
Request No : Req-2026-0043

Sound pressure level Calibration Results : Without Adjustment

SITHIPORN ASSOCIATES CO., LTD. \\i\\'g/,
CALIBRATION LABORATORY SITHIPORN) S5k
s
NN
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Cert. No. : ACL26084
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Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty C alib r atio n C ertiﬁc ate
(dB) Measured Deviated value Measured Deviated value (+dB)
94 dB/ 1000 Hz 94.08 0.08 - - 0.12 Equipment : SOUND LEVEL METER
Manufactarer : RION
Frequency of Sound pressure level Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Calibration Range Without Adjustment Adjustment Uncertainty Serial No.: 00920831 /22191 /22220
(Hz) Measured (Hz) | Deviated value (%)| Measured (Hz) | Deviated value (%) (+%) 1D No.: RYG Fs0622
94 dB/ 1000 Hz 1000.00 0.000 - - 0.010
Condition As Found : GOOD
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adj Adj Uncertainty Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
(Hz) Measured (%) Measured (%) (%) 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
s#d8 1000 Ha . - penm KITWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Note :
- Th calibration restks exclude o Location : .
- The calibration resuhs oxclude the microphonc volume corroction Ambient Temperature : (23.0+£3) °C
Prﬁsflre P (1013 +3) kPa . Syt s
End of Calibration Relative Humidity : (500 £20 ) % S
Received Date : 05 JANUARY 2026 APPROVED BY. ‘SFWF
Calibration Date : 21-23 JANUARY 2026
Date of Issue : 26 JANUARY 2026 NEXT CAL DATE.... 20/ 01/2027
Calibrated by : Nathakorn Pisutpaisan
Approved by : \F N 1 ot :j
( Nitioun Srihawan )
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.
o theftem calibrated il without writen pproval of the lnnovatie strument Cao, Lid.
FM-708-ACT-02 Rev.04 Issue date 17/2/25
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY CALIBRATION LABORATORY
Cert. No. : ACL26084 Cert. No. : ACL26084
JobNo. : VC69ACDOS3 Job No. : VC69AC0053
Pages : 208 Pages : 30f8
Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of i
Standard Instruments.

with ic chamber and Reference

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-0011-25 11-FEB-26
Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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 ii

at:

1 system of unit
3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).

OBT 0w S,

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. A ical signal tests of freq hi
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 035
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

OVTouet -5.
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Page 4of38 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Resnlt of calibraion : Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Flat C-weight A-weight Awfm_mw
Reference Measured Acceptance Lirnity
o L X 63 0.0 0.1 0.0 £1.0
Acoustic Signal Value Deviation Limit Y o0 00 00 o
(d8) L) (d8) {&8) 250 0.0 0.0 0'0 +1.0
93.9 (93.94) 94.0 0.0 +0.3 - - = -
500 0.0 0.0 0.0 +1.0
2. Self-generated noise ;m gz zg g(o) :g
2.1 Normal test . - - -
4000 0.0 0.0 0.0 +1.0
Measured Value 8000 0.0 0.1 0.1 +15,-25
(dB) 16000 00 12 12 +25,-16.0
13 5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Weighting Anticipated | Measured Deviated | Acceptance
Weighting (dB) Frequency Value Value Value Limits
A - weight Weighting (dB) (dB) (dB) (dB)
C - weight 14.0 A - weight 94.0 94.0 0.0 +0.2
Flat 19.7 C - weight 94.0 94.0 0.0 +£02
Flat 94.0 94.0 0.0 +£0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 KHz
Meter free-field acoustic response at a level of 84 dB
Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(8z) Flat Cweight |  A-weight frocepmnee Weighting (dB) (dB) (dB) (B)
Fast 94.0 94.0 0.0 +0.1
125 03 0.3 0.3 1.0
Slow 94.0 94.0 0.0 £0.1
1000 0.2 02 0.2 £0.7 e 550 w0 m ol
8000 0.7 0.8 0.8 +1.5,-25 - 2 : :
6. Long - term stability
SLM Display ( SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
OVTineees, A - weight 94.0 94.0 0.0 +0.1 YRV,
SITHIPOR N SITHIPORN ASSOCIATES SITHIP O RN SITHIPORN ASSOCIATES
associates : CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL26084 Cert. No. : ACL26084
JobNo. : VC69ACD053 JobNo. : VC69AC0053
Pages  : Gof8 Pages : 7of8
7. Level linearity on the reference level range
8. Level linearity including the level range control
Anticipated | Measured Deviated | Acceptance
Value Value Value Limits Auticipated | Measured | Deviated | Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 +0.8 (dB) (dB) (dB) (dB)
136.0 136.0 0.0 +0.8 130 94.0 94.0 0.0 +0.8
135.0 135.0 0.0 40.8
134.0 1340 00 +0.8 Anticipated | Measured | Deviated | Acceptance
L) 1330 . 208 Range Value Value Value Limits
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 103 (dB) (d8) (dB) (aB)
129.0 129.0 0.0 +0.8 130 29.0 289 01 0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 0.8 9. Tone burst response
:3:3 }gz:g grg 3: Time Tam? burst Anticipated | Measured Deviated Azx:c::p'-znce
9.0 99.0 0.0 0.8 Weighiing dur?’::;% Cycle :/:1;: 2/:1}:; :’:ll:r): I(-n:;n)s
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 108 0.25 1 108.0 107.9 0.1 1.0;-3.0
84.0 84.0 0.0 +0.8 Fast 2 8 117.0 117.0 0.0 1.0;-1.5
79.0 79.0 0.0 +0.8 200 800 134.0 134.0 0.0 0.5
74.0 74.0 0.0 +0.8 Slow 2 8 108.0 108.0 0.0 1.0;-3.0
69.0 69.0 0.0 +0.8 200 800 127.6 127.6 0.0 +0.5
64.0 64.0 00 0.8 025 1 9.0 98.9 0.1 10530
390 390 0.0 2038 SEL 2 3 108.0 108.0 0.0 10;-15
340 539 0l 208 200 800 128.0 128.0 0.0 +0.5
49.0 49.0 0.0 +0.8
44.0 439 0.1 0.8
39.0 389 0.1 +0.8
34.0 33.9 0.1 +0.8
30.0 29.9 0.1 +0.8
29.0 289 0.1 +0.8
28.0 27.9 0.1 40.8
27.0 26.9 0.1 +0.8
26.0 25.9 0.1 +0.8
25.0 249 0.1 +0.8
T, NWTiewes,
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1o Pesk C o teve Calibration Certificate
Number of cycle Anticipated Measured Deviated Acceptance Equipment : SOUND LEVEL METER
in Value Value, Lepeak Value Limits Manufactuarer : RION
test §1g11a1 (dB) (dB) (dB) (dB) Model : NI-52A / Microphone UC-59 / Preamplifier NH-25
Cm(';“"“"“s 3(3"2 1300 00 2.0 Serial No.: 01120936/21737 /22325
e . 133.3 0.1 2.0
ID No.: RYG_FS0627
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB) Condition As Found : GOOD
Conti 133.0 133.0 0.0 +1.0
Positive half cycle 1354 135.2 -02 +1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Negative half cycle 1354 1352 02 +1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
11. Overload indication BANGKOK, 10250 THAILAND.
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits .
Location : -
one-half cycle | one-half cycle (dB) (dB) Ambient Temperature : (230 £3) o = E S
89.5 89.5 0.0 +1.5 Press“re: ( 1013 +3 ) KPa REVIEW BY .. 57" B S
Relative Humidity : (500 £20 ) %
12. High level stability APPROVED BY . A
i i i Received Date : 05 JANUARY 2026
SLM Display | SLMDisplay | Deviated | Acceptance C":i‘:" o Date - 123 IANUARY. 2026 NEXT CAL DATE, . 20/ 01/ 2027
Frequency at initial at final Value Limits Da r:l oo 26 JANUARY 2026
. ate of Issue :
Weighting (dB) (dB) (dB) (dB)
A - wei 137.0 137.0 0.0 +0.1 y .
- Calibrated by : Nathakorn Pisutpaisan
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 R
Approved by : NK\RC‘V(?{ . 67
or any value foll iding a lavel of of i ly 95 %
( Nitinun Srihawan )
End of Calibration Certificate
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

(e

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

SITHIPORN/

associates_

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Calibration Procedure : CP-AC-02

Calibration Methed :

Cert. No. : ACL26085
Job No. : VC69AC0053
Pages : 20f8

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

The SLM had tests to Acoustical and Electrical signal tests of

Standard Instruments.

with ic chamber and

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-0011-25 11-FEB-26
‘Wavcform Gencrator 33511B MY52302742 LEF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268 22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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

3. This certi is

ble to the i
3.1 National Institute of Metrology (Thailand).

1 system of unit

dat:

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

3.3 Electrical And Electronics Institute (EEI).

(T Tctve S

SITHIPORN)

associates —~

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL26085
Job No. : VC69AC0053

Pages : 30f8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 NA
3. Acoustical signal tests of ighti

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10Hz to 4 kHz 0.3 0.6

For >4 kllz to 10 kITz 0.3 0.7

For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 03
10. Peak C sound level 02 035
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

AOLEY
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Cert.No. : ACL26085 JobNo. : VC69AC0053
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Page  : 4of8 4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Result of calibration : = 5 ——
e Deviation from various frequency weighting response curve (dB)
Hz Acceptance
1. Absolute sensitivity (Hz) Flat Coweight | A-weight Coept
Limits
Reference Measured Acceptance 63 -0.1 0.0 -0.1 +1.0
Acoustic Signal Value Deviation Limit 125 0.0 0.0 0.0 +1.0
(dB) (dB) (dB) (dB) 250 0.0 0.0 0.1 +1.0
93.9 (93.94) 94.0 0.0 +0.3 500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 *1.0
2. Self-gencrated noise 2000 0.0 0.0 0.0 +1.0
2.1 Normal test 4000 0.0 0.0 0.0 +1.0
Measured Value 8000 0.0 0.1 0.1 +1.5,-25
(dB) 16000 0.0 -1.2 -1.2 +2.5,-16.0
143 5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Weighting Aanticipated Measured Deviated Acceptance
Frequency i
Weighting (dB) 5‘1 " Value Value Value Limits
e o Weighting (dB) (dB) (dB) (dB)
- it 5
weight ‘A - weight 94.0 94.0 0.0 +02
C - welght =1 C - weight 94.0 94.0 0.0 +02
Flat 197 - weigh - - - :
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at a level of 84 dB Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) ) ) Acceptance Weighting (dB) (dB) (dB) (dB)
Flat Cweight | Arweight Limits Fast 94.0 94.0 0.0 =01
125 0.2 0.2 0.2 +1.0 Slow 94.0 94.0 0.0 +0.1
1000 0.2 0.1 0.1 +0.7 Leq 94.0 94.0 0.0 +0.1
8000 0.3 0.4 04 +1.5,-2.5
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
Apsewns A - weight 94.0 94.0 0.0 +0.1

SITHIPORN SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No. : ACL26085
Job No. : VC69AC0053

Cert. No. : ACL26085
Job No. : VC69AC0053

Pages : Gof8 Pages  : 7of8
7. Level linéarity on the reference level range
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance —
Value Value Value Limits Anticipated - Measwred | Deviated | Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 +0.8 (dB) (dB) (dB) (dB)
136.0 136.0 0.0 +0.8 130 94.0 94.1 0.1 +0.8
135.0 135.0 0.0 +0.8
1340 1340 0.0 +0.8 Anticipated Measured Deviated Acceptance
2L 1330 20 208 Range Value Value Value Limits
132.0 1320 0.0 +0.8
131.0 1310 0.0 2038 (dB) (dB) (dB) (dB)
1290 1290 00 038 130 29.0 29.1 0.1 0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8 9. Tone burst response
1090 105.0 00 208 Time Tone burst Anticipated Measured Deviated Acceptance
1040 1040 g =08 duration, Tb Cycle Value Value Value Limits
99.0 99.0 0.0 +0.8 Weighting (s ) (@) () () (an)
94.0 94.0 0.0 +0.8
9.0 9.0 00 038 025 1 108.0 107.9 0.1 1.05-3.0
84.0 83.9 01 08 Fast 2 8 117.0 117.0 0.0 1.0;-15
79.0 78.9 0.1 +0.8 200 800 134.0 134.0 0.0 0.5
74.0 73.9 0.1 +0.8 Slow 2 8 108.0 108.0 0.0 1.0;-3.0
69.0 68.9 0.1 +0.8 200 800 127.6 127.6 0.0 +0.5
64.0 63.9 0.1 08 025 1 99.0 989 0.1 1.0;-3.0
590 589 01 208 SEL 2 8 108.0 108.0 0.0 10;-15
40 539 0.1 0.8 200 300 1280 1280 0.0 105
49.0 489 0.1 +0.8
44.0 43.9 0.1 0.8
39.0 38.9 -0.1 +0.8
34.0 33.9 0.1 +0.8
30.0 299 0.1 +0.8
29.0 289 0.1 +0.8
28.0 28.0 0.0 +0.8
27.0 26.9 0.1 +0.8
26.0 25.9 0.1 +0.8
25.0 24.9 0.1 +0.8
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Pages : 8of8 3 < 3
s Calibration Certificate
10. Peak C sound level Equipment : SOUND LEVEL
‘Number of cycle Anticipated Measured Deviated Acceptance Manufactarer : RION
in Value Value, Lepeak Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
C‘es‘ signal (:oB 3 (dB) (dB) (dB) Serial 01220937/21845 /22326
‘ontinuous 130. 130.0 0.0 *2.0
.2 RYG _FS062:
One 1334 1334 0.0 2.0 1D No ‘G_FS0628
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Positive half cycle 1354 135.2 02 +1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 135.4 1352 0.2 +1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value (dB ) Deviated Acceptance .
Positive Negative Value Limits Location : )
Ambient Temperature : (23.0+3) °C
one-half cycle | one-half cycle (dB) (dB) P . (1013 £3) KPa
89.5 89.5 0.0 +1.5 Relative Humidity : (500 £20 ) o REVIEW BY ‘sft ‘S:
12. High level stability Received Date : 05 JANUARY 2026 APPROVED HV‘SFd‘WT
SLM Display | SLM Display |  Deviated Acceptance Calibration Date : 21-23 JANUARY 2026 R
Frequency at initial at final Value Limits Date of Issue : 26 JANUARY 2026 NEXT CAL DATE...% el
Weighting (dB) (dB) (dB) (dB) Calibrated b; Nathakom Pisutpai
i H at isan
A - weight 137.0 137.0 0.0 +0.1 a Y
Approved by :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 PR Y Nﬂﬁuﬁ‘ : S
or any value ing i iding a lavel of of. i y 95 % ( Nitinun Srihawan )
——  End of Calibration Certificate
‘This certi is issued in d: with the 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.
(\Fewa s
SITHIPORN), SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No. : ACL26086
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Calibration Procedure : CP-AC-02
Calibration Method :
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of freq ighting with Anechoic chamber and
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-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42K AL 34560495 AA-3002-25 19-FEB-26

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 ble to the i 1 system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological R h (TISTR).
3.3 Electrical And Electronics Institute (EEI).

A

Cert. No. : ACL26086
Job No. : VC69AC0053
Pages : 3o0f8

Summary of Measurement Resul

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of ighti
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1
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Page : 4of8 4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Result of calibration : Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Flat C-weight A-weight Acceptance
Limits
Reference Measured Acceptance 63 0.0 0.0 0.0 1.0
Acoustic Signal Value Deviation Limit 125 0.0 o1 o1 1.0
(d8) (dB) (dB) (d8) 250 00 0.0 00 1.0
93.9 (93.94) 94.0 0.0 +0.3 500 0.0 o1 0.0 110
1000 0.0 0.0 0.0 +1.0
2. Self-generated noise 2000 00 0 00 10
2.1 Normal test
4000 0.0 0.0 0.0 *1.0
Measured Value 8000 0.0 0.1 0.1 +1.5,-2.5
(dB) 16000 0.0 -12 -1.1 +2.5,-16.0
142
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency ‘Weighting Anticipated Measured Deviated Acceptance
Weighting (dB) Frequency Value Value Value Limits
A - weight 99 Weighting (dB) (dB) (dB) (dB)
C - weight 14.3 A - weight 94.0 94.0 0.0 +0.2
Flat 199 C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at a level of 84 dB
Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) Flat Coweight | A-weight Acceptance Weighting (aB) (dB) (dB) (dB)
Limits Fast 94.0 94.0 00 £0.1
125 02 92 0.2 *10 Slow 94.0 94.0 0.0 +0.1
1000 02 02 L 07 Leg 940 94.0 00 +0.1
8000 0.5 0.6 0.6 +15,-25
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (aB) (dB) (dB)
P A - weight 94.0 94.0 0.0 +0.1 R
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN ) SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates_ CALIBRATION LABORATORY
Cert. No. : ACL26086 Cert. No. : ACL26086
JobNo. : VC69AC0053 JobNo. : VC9AC0053
Pages : 60f8 Pages  : 7of8
7. Level linearity on the reference level range
8. Level linearity including the level range control
Anticipated | Measured Deviated | Acceptance
Value Value Value Limits Anticipated Measured Deviated Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 +0.8 (dB) (dB) (dB) (dB)
136.0 136.0 0.0 08 130 9.0 94.0 0.0 08
135.0 135.0 0.0 +0.8
1340 1340 0.0 0.8 Anticipated Measured Deviated Acceptance
133.0 133.0 0.0 +0.8
1320 132.0 0.0 08 Range Value Value Value Limits
131.0 131.0 0.0 0.8 (dB) (dB) (dB) (dB)
129.0 129.0 0.0 +0.8 130 29.0 29.0 0.0 +.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 0.8 9. Tone burst response
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 038 Time Tone burst Anticipated Measured Deviated Acceptance
99.0 99.0 0.0 108 Weighiing dur:uon, Tb Cycle Value Value Value Limits
94.0 94.0 00 0.8 ms) (dB) (dB) (dB)
89.0 89.0 0.0 0.8 0.25 1 108.0 107.9 0.1
84.0 84.0 0.0 +0.8 Fast 2 8 117.0 117.0 0.0
79.0 79.0 0.0 0.8 200 800 134.0 134.1 0.1
74.0 74.0 0.0 0.8 2 8 108.0 108.0 0.0
69.0 69.0 0.0 2038 Slow 200 800 127.6 127.6 0.0
64.0 4.0 00 208 025 1 99.0 98.9 0.1
390 394, 29 208 SEL 2 8 108.0 1080 0.0
40 40 20 204 200 800 128.0 128.0 0.0
49.0 49.0 0.0 +0.8
4.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
30.0 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 +0.8
21.0 27.0 0.0 +0.8
26.0 26.0 0.0 +0.8
25.0 25.0 0.0 0.8
NiQlewn 5. NIRSL,
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aees Calibration Certificate
10. Peak C sound level N
Equipment : SOUND LEVEL METER
Number of cycle Anticipated Measured Deviated Acceptance Manufacturer : RION
i'f Value Value, Lepeak Value Limits Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
fost signal (dB) (dB) (dB) (dB) Serial No.: 01220938 /21888 /22327
Continuous 130.0 130.0 0.0 +2.0 R RYG FS0629
One 1334 1334 0.0 42.0 ID No.: _FS06
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits Condition As Found : GOOD
test signal (dB) (dB) (dB) (dB)
Conti 133.0 1329 0.1 £1.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Positive half cycle 1354 135.1 03 *1.0 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Negative half cycle 135.4 135.1 -03 £1.0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits L"“""':_’r - ( 1o 13) c
Ambient Temperature : .0 £ K
. h
one-half cycle | one-half cycle (dB) (dB) ure : (1013 3 ) KkPa S
REVIEW BY %
826 53 21 == Relative Humidity : (500 20 ) % A
12. High level stability Received Date : 05 JANUARY 2026 APPROVED BY s it M
SLM Display | SLM Display | Deviated Acceptance Calibration Date : 21-23 JANUARY 2026 20/ 01/ 2027
Frequency st initial at final Value Limits Date of Issue : 26 JANUARY 2026 NEXT CAL DATE. S0 506040
Weighting (dB) (dB) (dB) (dB) ) Nathakorn Pisutoai
A - weight 137.0 137.0 0.0 0.1 Calibrated by : ahakom Pisupaisan
Approved by : q
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 s Y (\{ LW\UC‘ ‘ 07
or any value foll dculati iding a lavel of of i 95% ( Nitinun Srihawan )
— End of Calibration Certificate —
This certi is issued in with the 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.
NiTIowe-S.
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Pages : 20f8
Calibration Procedure : CP-AC-02
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of ighting with hoic chamber and Refe
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-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268 22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAIL 34560495 AA-3002-25 19-FEB-26

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certifi is ble to the i 1 system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and T ical R h (TISTR).

3.3 Electrical And Electronics Institute (EET).

Cert. No. : ACL26087
Job No. : VC69AC0053
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 NA
2. Selfgenerated noise 0.2 N/A
3. Acoustical signal tests of fr ighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

NS
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Page  : 4of8 4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.
Result of calibration : F Deviation from various froquency weighting response curve (dB)
1. Absolute sensitivity (1z) Flat Cweight | A-weight Acceptance
Limits
Reference Measured Acceptance 63 0.0 0.0 0.1 +1.0
Acoustic Signal Value Deviation Limit 125 0.0 0.1 0.0 +1.0
(dB) (dB) (dB) (dB) 250 0.1 0.1 0.0 +1.0
93.9 (93.94) 94.0 0.0 +0.3 500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 £1.0
2. Self-generated noise 2000 0.0 0.1 0.0 +1.0
2.1 Normal test 4000 0.0 0.1 0.0 +1.0
‘Measared Value 8000 0.0 0.1 0.1 +15,-25
(dB) 16000 0.0 12 11 +2.5,-16.0
14.2 5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Weighting Anticipated Measured Deviated Acceptance
Weighting (aB) Flwum'v Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
2 Z ‘”’fz: 194'96 A - weight 94.0 94.0 0.0 £02
- wel o .
= 53 C - weight 94.0 94.0 0.0 0.2
Flat 94.0 94.0 0.0 +02
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at a level of 84 dB Anticipated Measured Deviated Acceptance
Deviation from various response curve (dB) Frequency Value Value Value Limits
(Hz) Flat C-weight | A-weight Acceptance i ) i) i5) ()
Limits Fast 94.0 94.0 0.0 +0.1
125 0.2 02 02 £1.0 Slow 94.0 94.0 0.0 £0.1
1000 02 02 0.2 £0.7 Leq 94.0 94.0 0.0 £0.1
8000 09 1.0 1.0 +15,-25 6. Long - term stabilty
SLM Display | SLM Display [ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
R A - weight 94.0 94.1 0.1 £0.1 T
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates / CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL26087 Cert. No. : ACL26087
JobNo. : VCG9AC0053 JobNo. : VC69AC0053
Pages : Gof8 Pages : 7of8
7. Level linearity on the reference level range
8. Level linearity including the level range control
Anticipated | Measured Deviated | Acceptance
Value Value Value Limits Anticipated | Measured | Deviated | Acceptance
(dB) (dB) (dB) (dB) Range Value Value Value Limits
137.0 137.0 0.0 0.8 (dB) (dB) (dB) (dB)
136.0 136.0 0.0 +0.8 130 94.0 94.0 0.0 08
135.0 135.0 0.0 +0.8
1340 1340 0.0 208 Anticipated | Measured | Deviated | Acceptance
1320 1830 00 208 Ran; Value Value Value Limits
132.0 132.0 0.0 +0.8 £
131.0 131.0 0.0 408 (dB) (dB) (dB) (dB)
129.0 129.0 0.0 +0.8 130 29.0 29.0 0.0 +0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8 9. Tone burst response
1090 1090 80 208 Time Tone burst Anticipated Measured Deviated Acceptance
104.0 104.1 0.1 +0.8
99.0 99.0 0.0 108 o duration, Tb Cycle Value Value Value Limits
94.0 94.0 0.0 2038 Weighting (ms) (dB) (dB) (dB) (dB)
89.0 29.0 0.0 108 0.25 1 108.0 107.9 0.1 1.0;-3.0
84.0 84.0 0.0 +0.8 Fast 2 8 117.0 117.0 0.0 1.0;-15
79.0 79.0 0.0 +0.8 200 800 134.0 134.1 0.1 +0.5
74.0 74.0 0.0 0.8 2 8 108.0 108.0 0.0 1.05-3.0
69.0 690 0.0 +0.38 Stow 200 300 127.6 127.6 0.0 0.5
540 54.0 20 208 0.25 1 99.0 98.9 0.1 1.0;-3.0
20 390 00 =08 SEL 2 8 108.0 108.0 0.0 1.0;-15
340 40 0 208 200 800 128.0 128.1 0.1 +0.5
49.0 49.0 0.0 +0.8
4.0 4.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
300 30.0 0.0 +0.8
29.0 29.0 0.0 0.8
28.0 28.0 0.0 £0.8
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 +0.8
25.0 25.0 0.0 +0.8
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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 130.0 130.0 0.0 2.0
One 1334 1334 0.0 £2.0
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 +1.0
Positive half cycle 1354 135.1 0.3 +1.0
Negative half cycle 1354 135.1 0.3 +1.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +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 +0.1

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Raad, Bangbumry, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331

Email : calibration@sithiphorn.com
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Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-74

Serial No.: 34178124

ID No.: RYG_FS0216
Condition As Found : GOOD

REVIEW BY ...... \S#S

APPROVED BY .= *..¥Y["...

NEXT CAL DATE....18/.08/2026

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

Customer :

BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (23.0=3) °C
Pressure : (1013 £3 ) kPa
Relative Humidity : (50.0 £20 ) %

Received Date :
Calibration Date :
Date of Issue :

04 AUGUST 2025
19 AUGUST 2025
20 AUGUST 2025

Calibrated by :

Approved by :

Nathakorn Pisutpaisan

Wichac € .

( Wichok Ekpongpradit )

or any value ing ing a lavel of d of 95 %
End of Calibration Certificate — . . - . 5 .
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.
Aot s,
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACC25042 Cert. No. : ACC25042
Job No. : VC68ACO0162 Job No. : VC68AC0162
Pages  : 20f3 Pages : 3of3
Calibration Procedure : CP-AC-03
Result of calibration :
Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard. 1. Sound pressure level
‘The sound pressure level, frequency and total distortion of the sound calit was d using the :
microphone. Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
Condition of this result of calibration : @B @8 @) @B) @B
1. Reference Standard Instruments : o) 94,17 017 014 080
Instrument Model Serial No. Cert. No. Due Date - - - -
Wavelorm Generator 33511B MY52302742 LF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104  EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268 22-APR-26 2. Frequency
Digital Multimeter 33461A MY60024273 CA2025120EA 18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26 Specified Measured Deviated Acceptance
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26 Frequency value vale | Uncertainty Jimit
Measuring Amplifier NA-42KAL 34560495 AA-3002-25 19-FEB-26 (H2) (H2) (%) (%) %)
Audio Analyzer AVR-3360A  V744B6069 EF-0013-25 13-FEB-26 - - =
1000 1001.3 0.1 0.1 1.0
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. Total distortion
3.2 Thailand Institute of Scientific and Technological Research (TISTR). - —
. . ; Measured value ( % ) Uncertainty (% ) Acceptance limit ( % )
3.3 Electrical And Electronics Institute (EEI).
2,07 0.10 3.0

viichon 3.

‘T'he reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

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

End of Calibration Certificate

wichon @,
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Received Date : 12 JANUARY 2026
Calibration Date : 28-30 JANUARY 2026
Date of Issue : 02 FEBRUARY 2026
Calibrated by :
Approved by :

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

associates

Cert. No. : ACL26108

NEXT CAL

S
CALIBRATION LABORATORY SITHIPORN) Siacprk
Z
AN
451-451/1 Sirinthom Road, Bangbumu, Bangplud, Bangkok, 10700 Thailand KA S s
Tel. +66 2433 8331 Email : calibration@sithiphorn.com CAUBRATION 0394
Cert. No. : ACL26108
Pages : 1of8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : 'NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00900073 / 188466 / 01735
ID No.: RYG FS0494
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 : (230 +3) °C i
Pressure : (1013 +3) kPa REVIEWBY.Y.&%&S....
Relative Humidity : (500 £20 ) %

APPROVED BY T .M

27/ 01/ 2027

DATE.

Nathakomn Pisutpaisan

K \{\l \w; ™

( Nitinun Srihawan

)

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.

Calibration Procedure : CP-AC-01

Calibration Method :

Job No.
Pages

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of

VC69AC0058
20f8

Standard Instruments.

ighting with A

hoic chamber and Refe

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-0011-25 11-FEB-26
Wavcform Generator 33511B MY52302742 EF-0012-25 11-TEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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).

3.3 Electrical And Electronics Institute (EEI).

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

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

STt ¢
SITHIPOR N/ SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates - CALIBRATION LABORATORY associates — CALIBRATION LABORATORY
Cert. No. : ACL26108
JobNo. : VC69AC0058 Cert.No. :  ACL26108
Pages  : 3of8 JobNo. : VC69AC0058
Page : 4of8
Summary of Measurement Result :
Result of calibration :
Uncertainty Maximum-permitted
Parameter uncertainty of 1. Absolute sensitivity
dB)
“ measurement (dB) Reference Measured Acceptance
L. Absolute sensitivity 02 N/A Acoustic Signal Value Deviation Limit
2. Self-generated noise 0.2 NA (dB) (dB) (dB) (dB)
3. A tical signal tests of fi hti 93.9 (93.94) 93.9 0.0 +0.3
125 Hz 0.3 0.6
1000 Hz 0.3 0.6 2. Self-generated noise
8000 Hz 0.3 0.7 2.1 Normal test
4. Electrical signal tests of frequency weightings
— freq Y weightings Measured Value
For 10 Hz to 4 kHz 0.3 0.6 (dB)
For >4 kHz to 10 kHz 0.3 0.7 179
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 02 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
6. Long - term stability 0.1 0.1 Frequency Weighting
7. Level linearity on the reference level range 0.2 0.3 Weighting (dB)
3. Level linearity including the level range control 0.2 0.3 -
A - weight 12.5
9. Tone burst response 0.2 0.3 -
10. Peak C sound level 02 035 C welght 183
— - - Flat 24.1
11. Overload indication 0.2 0.25
12. High level stability 01 0.1 3. Acoustical signal tests of frequency weightings
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
H: Acceptance imi
(Hz) Flat C-weight A-weight ‘ P! : Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 0.0 -0.1 0.1 +2.0 137.0 137.0 0.0 + 1.1
125 -0.1 0.0 -0.1 *1.5 136.0 136.0 0.0 +1.1
250 -0.1 0.0 0.1 +1.5 135.0 135.1 0.1 +1.1
500 0.1 0.0 0.1 £1.5 134.0 134.1 0.1 £1.1
1000 0.0 0.0 0.0 +1.0 133.0 5L 0.0 =L
2000 00 00 00 2.0 132.0 132.0 0.0 211
00 00 00 5.0 131.0 131.0 0.0 +1.1
- - - - 129.0 129.1 0.1 +1.1
8000 0.0 0.0 0.0 +5.0 1240 1240 0.0 FER]
5. Frequency and time weightings at 1 kHz 119.0 119.1 0.1 211
S1F cy weightings at 1 kHz 114.0 114.1 0.1 +1.1
109.0 109.0 0.0 *1.1
Anticipated Measured Deviated Acceptance 104.0 104.1 0.1 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94,0 0.0 £02 89.0 8.0 0.0 £1.1
C - weight 94.0 94.0 0.0 £02 84.0 540 00 2
Flat 940 04.0 00 102 79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 £1.1
64.0 64.0 0.0 + 1.1
Anticipated Measured Deviated Acceptance 59.0 59.0 0.0 11
Frequency Value Value Value Limits 54.0 54.0 0.0 11
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 +1.1
Fast 94.0 94.0 0.0 +0.1 44.0 44.0 0.0 +1.1
Slow 94.0 93.9 -0.1 +0.1 39.0 39.0 0.0 +1.1
Leq 94.0 93.9 -0.1 +0.1 34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
6. Long - term stability 29.0 29.0 0.0 *1.1
x . +1.
SLM Display [ SLM Display | Deviated Acceptance z:g z: g g g " : }
Frequency it i = - — -
e at initial at final Value Limits 26.0 259 ol Ll
Weighting (dB) (dB) (dB) (dB) 25.0 249 -0.1 +1.1
A - weight 94.0 94.0 0.0 03 [NTT—,
SITHIPOR N/ SITHIPORN ASSOCIATES SITHIPOR NJ SITHIPORN ASSOCIATES
associates _ CALIBRATION LABORATORY associates _ CALIBRATION LABORATORY
Cert. No. : ACL26108 Cert. No. : ACL26108
Job No. : VC69AC0058 Job No. : VC69AC0058
Pages : 7of8 Pages : 8of8
10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
— = - in Value Value, Lopeak Value Limits
Anticipated Measure Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Contis 130.0 130.0 0.0 +3.0
(dB) (dB) (dB) (dB) One 1334 1334 0.0 +3.0
130 94.0 94.0 0.0 +1.1
Number of cycle Anticipated Mcasured Deviated Acceptance
Aanticipated Measured Deviated Acceptance “f Value Value Vahie imi
e test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Conti 133.0 133.0 0.0 20
(dB) (dB) (dB) (dB) Positive half cycle 1354 135.1 03 2.0
130 29.0 28.8 0.2 +1.1 Negative half cycle 1354 135.1 -0.3 +2.0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weightis
cighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0 895 895 0.0 115
Fast 2 8 117.0 116.9 -0.1 0;-2.5
200 800 134.0 134.0 0.0 *1.0 12. High level stability
si 2 8 108.0 108.0 0.0 1.0;-5.0
ow 200 800 127.6 127.6 0.0 +1.0 SLM Display | SLM Display Deviated Acceptance
025 1 99.0 98.8 02 1.5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 107.9 0.1 1.0;-25 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 +1.0 A - weight 137.0 137.0 0.0 +0.3

NS

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

or any value ing

ing a lavel of

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
Bangpiud, Bangkok, 10700 Thailand
Tel. +66 2433 8331 Email: calibration@sithiphom.com

Cert. No. : ACL26109
Pages : 1lof8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Maodel : NL-42 / Microphone UC-52 / Preamplifier NH-24
00900074 / 188467 / 01736
TD No.: RYG _FS0495
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 i
Pressure : (1013 £3) kPa REVIEW BY .... “Sffs
Relative Humidity : (/50.0 20 ) %
APPROVED BY .=
Received Date : 12 JANUARY 2026
Calibration Date : 28-30 JANUARY 2026
EXT C. = 27/ 01/ 2027

Date of Issue : 02 FEBRUARY 2026 NEXTCALDATE ... 0 5 505

Calibrated by : Nathakorn Pisutpaisan

Approved by :

( Nitinun Srihawan )

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.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN/

associates

Cert. No. : ACL26109

Job No. : VC69AC0058

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

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of freqn ighting with hoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date

‘Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268 22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certi is ble to the i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
3.3 Electrical And Electronics Institute (EEI).

1 system of unit maintained at :

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

associates —

Cert. No. : ACL26109
JobNo. : VC69AC0058
Pages : 3of8

Summary of Measurement Result :

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

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. A tical signal tests of fr ightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of fr ightis

For 10 Hz to 4 kHz 0.3 0.6

For >4 kHz to 10 kHz 0.3 0.7

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN/

associates —

Cert.No. :  ACL26109
JobNo. : VC69AC0058
Page : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency ‘Weighting

Weighting (dB)

A - weight 10.8

C - weight 174
Flat 232

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) Flat Cweight | A-weight Acceptance
Limits
125 0.1 0.2 0.3 +1.5
1000 -0.1 0.0 0.0 +1.0
8000 0.4 -0.3 -0.3 +5.0
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat C-weight A-weight Aww Value Value Value Limits
Limits (aB) (a8) (dB) (dB)
63 0.1 0.1 0.0 +2.0 137.0 137.0 0.0 +1.1
125 0.1 0.0 0.0 +1.5 136.0 136.0 0.0 £1.1
250 0.0 0.0 0.1 £1.5 135.0 135.0 0.0 +1.1
500 0.0 0.0 0.1 £1.5 134.0 134.0 0.0 £1.1
1000 0.0 00 00 1.0 133.0 132.9 0.1 +1.1
2000 00 00 0.0 4.0 132.0 131.9 0L 21l
00 o0 00 0 131.0 130.9 0.1 £1.1
2000 o0 o o 0 129.0 129.0 0.0 *1.1
- - - - 124.0 124.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 119.0 119.0 0.0 £11
5.1 Frequency weightings at 1 kHz 114.0 114.0 0.0 £1.1
109.0 109.0 0.0 £1.1
Anticipated Measured Deviated Acceptance 104.0 104.0 0.0 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 £1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 £0.2 89.0 89.0 0.0 +1.1
C - weight 94.0 94.0 00 £02 84.0 84.0 00 £1.1
Flat 94.0 94.0 0.0 £02 12.0 L 00 £
74.0 74.0 0.0 +1.1
5.2 Time weighting at 1 KHz 69.0 69.0 0.0 £1.1
mid T o T povied T 64.0 64.0 0.0 £1.1
. . Llclp leasures viate CLCpld.ﬂ(.C 590 59.0 0.0 +1.1
nC! imi
W " Y Value Value Value Limits 54.0 54.0 0.0 11
Weighting (dB) (dB) (dB) (dB) 490 49.0 0.0 E11
Fast 94.0 94.0 0.0 £0.1 440 4.0 0.0 £1.1
Slow 94.0 94.0 0.0 £0.1 39.0 39.0 0.0 £1.1
Leq 94.0 94.0 0.0 £0.1 34.0 34.0 0.0 £1.1
30.0 30.0 0.0 +1.1
6. Long - term stability 29.0 28.9 0.1 +1.1
SLM Display | SLM Display | Deviated | Acceptance 280 219 0.1 =L1
Frequency atinitial | atfinal Value Limits ;;'g Zg g'g = 1'1
> . ES
Weighting - - - -
(dB) (dB) (dB) (dB) 25.0 24.9 -0.1 + 1.1
A - weight 94.0 94.0 0.0 £0.3 T
SITHIPO Rw SITHIPORN ASSOCIATES SITHIPO RNJ SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL26109
Job No. : VC69AC0058 Job No. : VC69AC0058
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10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
— - in Value Value, Lepeak Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 130.0 130.0 0.0 +3.0
(dB) (dB) (dB) (dB) One 1334 1334 0.0 +3.0
130 94.0 94.0 0.0 1.1
Number of cycle Anticipated Measured Deviated Acceptance
Anticipated | Measured | Deviated | Acceptance o Value Value Value Limits
e val . o fest signal (dB) (dB) (dB) (dB)
ge ne Value Value Limits Continuous 133.0 133.0 0.0 2.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 135.1 03 2.0
130 29.0 29.0 0.0 +1.1 Negative half cycle 1354 1352 02 2.0
9. Tone burst response 11. Overload indication
Time Tone burst Aanticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
025 1 108.0 107.9 0.1 1.5;-5.0 295 295 00 s
Fast 2 8 117.0 117.0 0.0 10525
200 800 134.0 134.0 0.0 +1.0 12. High level stability
.l 2 8 108.0 108.0 0.0 1.0;-5.0
ow y N -
200 800 1276 127.6 0.0 1.0 SLMDisplay | SLMDisplay | = Deviated | Acceptance
025 1 99.0 98.9 0.1 15;-5.0 Frequency at initial at final Value Limits
SEL 2 3 108.0 108.0 0.0 10525 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 1280 0.0 +1.0 A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calil
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623387 / 198634 /26415
ID No.: RYG_FS0612
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 : (230 +3) °C
Pressure : (1013 +3 ) kPa REVIEW BY ...... ‘Sﬁ 5 .
Relative Humidity : (500 £20 ) %

APPROVED BY. ‘SFW'_
Received Date : 11 DECEMBER 2025
Calibration Date : 22 DECEMBER 2025
Date of Issue : 24 DECEMBER 2025 NEXT CAL DATE...21/12/2026
Calibrated by : Nathakorn Pisutpaisan
Approved by :
peroveey Comeon. &
( Nitinun Srihawan )

This certi is issued in d: with the 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.

SITHIPOR NJ SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25498

Job No. : VC69AC0045

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

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of
Standard Instruments.

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

hting with A chamber and Reference

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date

Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAL 34560495 AA-3002-25 19-FEB-26

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 h (TISTR).

3.3 Electrical And Electronics Institute (EEI).

NLTve ¢
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates / CALIBRATION LABORATORY associates j CALIBRATION LABORATORY
Cert. No. : ACL25498
JobNo. : VC69AC0045 Cert.No. :  ACL25498
Pages  : 3of8 JobNo. : VCG9AC0045
Page : 4of8
Summary of Measurement Result :
Result of calibration :
Uncertainty Maximum-permitted
Parameter ) uncertainty of 1. Absolute sensitivity
measurement (dB) Reference Measured Acceptance
1. Absolute sensitivity 0.2 N/A Acoustic Signal Value Deviation Limit
2. Self-generated noise 0.2 N/A (dB) (dB) (dB) (dB)
3. Acoustical sigaal tosts of froq " 93.9 (93.94) 93.9 0.0 0.3
125 Hz 0.3 0.6
1000 Hz 03 0.6 2. Self-generated noise
8000 Hz 0.3 0.7 2.1 Normal test
4. Electrical signal tests of frequency weightings Measared Value
For 10 Hz to 4 kHz 0.3 0.6 (dB)
For >4 kHz to 10 kHz 0.3 0.7 154
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 02 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
6. Long - term stability 0.1 0.1 Frequency Weighting
7. Level linearity on the reference level range 0.2 0.3 Weighting (daB)
8. Level linearity including the level range control 0.2 0.3 A et %
9. Tone burst response 0.2 0.3 C- weight 187
10. Peak C sound level 0.2 0.35 Flat 244
11. Overload indication 0.2 0.25
12. High level stability 01 01 3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various response curve (dB)
(Hz) Flat Coweight | A-weight Accepiance
Limits
125 0.2 0.3 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 04 0.5 0.5 +5.0
OS5 DANTLER
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat Coweight | A-weight Acceptance Value Value Value Limits
s (a8) (a) (aB) (aB)
63 0.0 01 0.0 2.0 137.0 137.0 0.0 +1.1
125 0.0 0.0 0.0 £15 136.0 136.0 0.0 £1.1
250 0.0 0.0 0.0 £1.5 135.0 135.0 0.0 +1.1
500 0.0 0.0 0.0 515 134.0 134.0 0.0 +1.1
1000 00 00 00 0 133.0 133.0 0.0 £1.1
2000 0.0 0.0 0.0 120 1320 1320 AL =3
2000 00 00 00 =0 131.0 131.0 0.0 *1.1
2000 00 o o =0 129.0 129.0 0.0 +1.1
124.0 124.0 0.0 *1.1
5. Frequency and time weightings at 1 kHz 119.0 119.0 0.0 £1.1
5.1 Frequency weightings at 1 kHz 114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 104.0 104.0 0.0 1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +£02 89.0 89.0 0.0 *1.1
C - weight 94.0 94.0 00 +02 $4.0 840 0.0 £L1
Flat 94.0 94.0 00 +02 9.0 190 o0 =11
74.0 74.0 0.0 £1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 £1.1
Anticipated | Measured Deviated | Acceptance 0 et 00 =11
Frequency Value Value Value Limits 29 29 — -
54.0 53.9 0.1 £1.1
Weighting (dB) (dB) (dB) (dB) 490 489 0.1 1.1
Fast 94.0 94.0 0.0 +0.1 240 1.0 0.0 11
Slow 94.0 94.0 0.0 +0.1 39.0 38.9 0.1 +1.1
Leq 94.0 94.0 0.0 +0.1 34.0 33.9 0.1 +1.1
30.0 299 0.1 £1.1
6. Long - term stability 29.0 289 0.1 +1.1
SLM Display | SLM Display | Deviated | Acceptance 250 219 01 =381
Frequency atinitial at final Value Limits 210 269 S =28
Weighting aB) (aB) (aB) P 26.0 25.9 0.1 +1.1
- 25.0 24.9 0.1 +1.1
A - weight 94.0 94.0 0.0 £03 e A
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates / CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25498 Cert. No. : ACL25498
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10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
Anticipated Measured Deviated Acceptance tost signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Conti 130.0 130.0 0.0 3.0
(dB) (dB) (dB) (dB) One 1334 1333 0.1 +3.0
130 94.0 94.0 0.0 £1.1
Number of cycle Anticipated Measured Deviated Acceptance
Anticipated Measured Deviated Acceptance in Value Value Value Limits
- test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 133.0 1330 0.0 2.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 1352 02 420
130 29.0 289 0.1 +1.1 Negative half cycle 135.4 135.2 02 42.0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
025 1 108.0 1079 0.1 5;-5.0 396 96 00 515
Fast 2 8 117.0 117.0 0.0 0;-25
200 800 134.0 1340 0.0 +1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 1.0;-5.0 - . .
200 800 127.6 1276 0.0 £1.0 SLMDisplay | SLMDisplay  Deviated | Acceptance
025 1 99.0 98.9 0.1 15;-5.0 Frequency at initial at final Value Limits
SEL 2 3 108.0 108.0 0.0 1.0;-25 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 +1.0 A - weight 137.0 137.0 0.0 0.3

N TRl §

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 %

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623388 / 198638 /26416
ID No.: RYG _FS0613
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THATLAND.
Location : -
Ambient Temperature : (230+3) °C 1
Pressure : (1013 +£3) kPa R S i S
Relative Humidity : (500 £20 ) % >
Received Date : 11 DECEMBER 2025 AEEROVED BN =
Calibration Date : 22 DECEMBER 2025 )
Date of Issue : 24 DECEMBER 2025 NEXT CAL DATE,.. 21/ 12/ 2026
Calibrated by : Nathakorn Pisutpaisan
Approved by : (-\{ FrIUes Y

( Nitinun Srihawan )

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.
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Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of ing with Anechoic chamber and
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 MY43017076 EF-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076  EEL.BP 23/0268 22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certi is ble to the i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological R: h (TISTR).
3.3 Electrical And Electronics Institute (EEI).

system of unit maintained at :
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Summary of Measurement Result :
Result of calibration :
Uncertainty Maximum-permitted
Parameter an uncertainty of 1. Absolute sensitivity
measurement (dB) Reference Measured Acceptance
1. Absolute sensitivity 0.2 N/A Acoustic Signal Value Deviation Limit
2. Self-generated noise 0.2 NA (dB) (dB) (dB) (dB)
3. A ical signal tests of freq 'y weightings 93.9 (93.94) 93.9 0.0 +0.3
125 Hz 0.3 0.6
1000 Hz 03 0.6 2. Self-generated noise
8000 Hz 0.3 0.7 2.1 Normal test
4. Electrical signal tests of i Neasured Valne
For 10 Hz to 4 kHz 0.3 0.6 (dB)
For >4 kHz to 10 kHz 0.3 0.7 152
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 02 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
6. Long - term stability 0.1 0.1 Frequency Weighting
7. Level linearity on the reference level range 0.2 0.3 Weighting (dB)
8. Level linearity including the level range control 0.2 0.3 A - weight 6
9. Tone burst response 0.2 0.3 C - weight 188
10. Peak C sound level 0.2 0.35 Flat 240
11. Overload indication 02 025
12. High level stability 01 01 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) Flat C-weight A-weight Aw?p',mce
Limits
125 0.0 0.1 0.1 *15
1000 0.0 0.0 0.0 +1.0
8000 L1 12 12 +5.0
N Tlever. 6 O T petuet g,
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat Coweight |  Acweight Acceptance Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 0.0 0.1 0.0 2.0 137.0 137.0 0.0 & 1.1
125 0.0 0.0 0.0 +1.5 136.0 136.0 0.0 +1.1
250 0.1 0.0 0.0 +1.5 135.0 135.0 0.0 +1.1
500 0.0 0.0 0.0 +1.5 134.0 134.1 0.1 +1.1
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 *1.1
2000 00 00 o1 20 132.0 132.0 0.0 +1.1
2000 o 00 o1 =0 131.0 131.0 0.0 +1.1
2000 o 00 o =0 129.0 129.0 0.0 £1.1
124.0 124.0 0.0 £1.1
5. Frequency and time weightings at 1 kHz 119.0 119.1 0.1 *1.1
5.1 Froquency weightings at 1 KHz 114.0 114.1 0.1 *1.1
109.0 109.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 104.0 104.1 0.1 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 £1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +£02 89.0 89.0 0.0 +1.1
C - weight 94.0 94.0 0.0 £0.2 84.0 84.0 0.0 1.1
Flat 94.0 94.0 0.0 +02 0 20 00 22
74.0 74.0 0.0 £1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 £1.1
Anticipated | Measured Deviated | Acceptance 4.0 60 00 tL1
Frequency Value Value Value Limits = 299 L =11
o 54.0 54.0 0.0 £1.1
Weighting (dB) (4B) (dB) (dB) 49.0 9.0 00 11
Fast 94.0 94.0 0.0 £0.1 240 4.0 0.0 11
Slow 94.0 94.0 0.0 £0.1 39.0 39.0 0.0 £1.1
Leq 94.0 94.0 0.0 +0.1 34.0 34.0 0.0 £ 1.1
30.0 300 0.0 +1.1
6. Long - term stability 290 289 0.1 +1.1
SLM Display | SLM Display [ Deviated | Acceptance 280 280 0.0 £1.1
Frequency at initial at final Value Limits 21.0 210 0.0 211
Weighting (aB) (aB) (aB) (aB) 26.0 25.9 0.1 £1.1
A - weight 94.0 94.1 0.1 £03 254 249 = 211
Nt ¢, DIyt
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10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
Anticipated | Measured Deviated | Acceptance test signal (aB) (aB) (aB) (aB)
Range Value Value Value Limits Conti 130.0 130.0 0.0 3.0
(dB) (dB) (dB) (dB) One 1334 1334 0.0 +3.0
130 94.0 94.0 0.0 +1.1
Number of cycle Anticipated Measured Deviated Acceptance
‘Anticipated Moasured Deviated Accoptance in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Rango Value Value Value Limits Continuous 133.0 133.0 0.0 2.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 135.1 -0.3 2.0
130 29.0 289 -0.1 +1.1 Negative half cycle 1354 135.1 -0.3 *2.0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0 295 295 00 15
Fast 2 8 117.0 116.9 0.1 0;-2.5
200 800 134.0 134.0 0.0 +1.0 12. High level stability
Slow 2 8 108.0 107.9 0.1 0;-5.0 —— - - -
200 300 127.6 127.6 0.0 +1.0 isplay | SLM Display Deviated Acceptance
025 1 99.0 98.8 02 5,50 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;-2.5 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 £1.0 A - weight 137.0 137.0 0.0 +0.3

NETcte 5

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

or any value foll

ing a lavel of
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Calibration Procedure :

Calibration Method :

Cert. No. : ACL25504

CP-AC-01

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

The SLM had tests to Acoustical and Electrical signal tests of

Standard Instruments.

JobNo. : VC69AC0047
Pages : 20f8
ic chamber and

For tests results of cach 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-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0011-25
EF-0012-25

EEL.BP 24/0268
EEL.BP 23/0268
CA2025120EA
EF-0006-25
AA-1002-25
AA-3002-25

Due Date
11-FEB-26
11-FEB-26
22-APR-26
22-APR-26
18-MAR-26
11-FEB-26
19-FEB-26
19-FEB-26

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623389 /198636 /26417
ID No.: RYG_FS0614
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 : (230+3) °C
Pressure : (1013 £3) kPa -
Relative Humidity : (500 %20) % vy Sl
Received Date : 15 DECEMBER 2025 APPROVED BY
Calibration Date : 24 DECEMBER 2025 exr caLoare. 23/ 1212026
Date of Issue : 26 DECEMBER 2025

Calibrated by : Nathakorn Pisutpaisan
Approved by : NIt g,
( Nitinun Srihawan )

This certi is issued in d: with the 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.

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).

3.3 Electrical And Electronics Institute (EEI).
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Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Sclf-generated noise 02 NA
3. A ical signal tests of frequency weighti

125 Hz 0.3 0.6

1000 Hz 03 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of hti

For 10 Hz to 4 kHz 0.3 0.6

For >4 kHz to 10 kHz 0.3 0.7

For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

NCTyowee.S

Cert. No. : ACL25504
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Result of calibration :

1. Absolute sen;iﬁvity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 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 Weighting

‘Weighting (dB)

A - weight 10.8

C - weight 17.1
Flat 229

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) Flat Cweight | A-weight Acceptance
Limits
125 0.1 0.1 0.2 *1.5
1000 0.0 0.0 0.0 =10
8000 1.0 1.1 1.1 +5.0

NCTsewa ¢
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated | Measured Deviated Acceptance
(Hz) Flat Coweight | A-weight Acceptance Value Value Value Limits
Limits (aB) (aB) (dB) (aB)
63 0.0 0.0 0.0 *2.0 137.0 137.0 0.0 £1.1
125 0.0 0.1 0.0 1.5 136.0 136.0 0.0 +1.1
250 0.0 0.0 0.0 +1.5 135.0 135.0 0.0 £1.1
500 0.0 0.1 0.0 +1.5 134.0 134.0 0.0 £1.1
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 £1.1
2000 00 o1 00 20 1320 132.0 0.0 £1.1
2000 00 00 00 530 131.0 131.0 0.0 £1.1
2000 00 o1 o1 50 129.0 129.0 0.0 £1.1
124.0 124.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 119.0 119.0 0.0 £1.1
5.1 Frequency weightings at 1 kilz 114.0 114.0 0.0 £1.1
109.0 109.0 0.0 £1.1
Anticipated Measured Deviated Acceptance 104.0 104.0 0.0 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 £1.1
A - weight 94.0 94.0 0.0 +0.2 89.0 89.0 0.0 +1.1
C - weight 94.0 94.0 0.0 £02 840 84.0 0.0 £1.1
Flat 040 94.0 00 202 79.0 79.0 0.0 £1.1
74.0 74.0 0.0 £1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +1.1
Anticipated | Measured Deviated | Acceptance S 40, . =LL
Frequency Value Value Value Limits 20 220 0 £l
Weighting () () Can) ) 54.0 54.0 0.0 £1.1
49.0 49.0 0.0 +1.1
Fast 94.0 94.0 0.0 £0.1 24.0 24.0 0.0 11
Slow 94.0 94.0 0.0 +0.1 39.0 39.0 0.0 +1.1
Leq 94.0 94.0 0.0 £0.1 34.0 34.0 0.0 £1.1
30.0 30.0 0.0 £1.1
6. Long - term stability 29.0 289 0.1 1.1
SLM Display | SLM Display | Deviated | Acceptance 280 219 0.1 211
Frequency at initial at final Value Limits 270 269 0.1 =23
Weighting (@) (aB) (aB) (B) 26.0 259 0.1 £11
A - weight 94.0 94.0 0.0 £0.3 29 249 ol =L
VS Towe.g NETycwes-S
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10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
Anticipated | Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range ‘Value Value Value Limits Contis 130.0 130.0 0.0 +3.0
(dB) (dB) (dB) (dB) One 1334 1334 0.0 43.0
130 94.0 94.0 0.0 £1.1
Number of cycle Anticipated Measured Deviated Acceptance
‘Anticipated Measarod Doviated ‘Acceptance ln Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 133.0 133.1 0.1 2.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 1352 -02 2.0
130 29.0 28.8 02 +1.1 Negative half cycle 135.4 135.2 02 42.0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated Measured Deviated Acceptance Mecasured value (dB ) Deviated Acceptance
duration, Tb Cydle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (d8) (dB) one-half cycle | one-half cycle (dB) (dB)
025 1 108.0 107.9 0.1 1.5;-5.0 896 895 o1 s
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 1.0;-5.0 — - = -
200 800 1276 1276 0.0 +1.0 isplay | SLM Display Deviated Acceptance
025 1 99.0 98.9 0.1 1.5;-5.0 Frequency at initial at final Value Limits
SEL 2 3 108.0 108.0 0.0 10525 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.1 0.1 +1.0 A - weight 137.0 137.0 0.0 403

NS

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

ly 95 %

or any value following i iding a lavel of of

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623890/ 198637 /26418
ID No.: RYG _FS0615
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
Pressure (0343) e B
Relative Humidity : (500 £20 ) %

APPROVED BY. ﬂw
Received Date : 11 DECEMBER 2025
Calibration Date : 22 DECEMBER 2025 v 1191 2096
Date of Issue : 24 DECEMBER 2025 NEXTCALDATE. S5 228 e
Calibrated by : Nathakorn Pisutpaisan
Approved by :

(R ARANVORN

( Nitinun Srihawan )

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.
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Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :
1. Reference Standard Instruments :

Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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).

3.3 Electrical And Electronics Institute (EED).

DEL=vong,
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of i
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

NFTLsves
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
18.6

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

Frequency Weighting

Weighting (dB)

A - weight 11.6

C - weight 18.1
Flat 23.6

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

Deviation from various fr rtesponse curve (dB)
(Hz) Flat Cweight | A-woight Acceptance
Limits
125 0.3 0.3 0.3 +1.5
1000 0.1 0.1 0.1 +1.0
8000 1.6 1.6 1.6 +5.0

N S




SITHIPORw

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25500

SITHIPORNJ

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25500

Job No. : VC69AC0045 Job No. : VC69AC0045
Pages : 50f8 Pages : Gof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated | Measured Deviated Acceptance
(Hz) Fiat Coweight | Acweight Acceptance Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 0.1 0.1 0.1 2.0 137.0 137.0 0.0 £1.1
125 0.0 0.0 0.0 +1.5 136.0 136.0 0.0 +1.1
250 0.1 0.0 0.1 £15 135.0 135.0 0.0 +1.1
500 0.0 0.0 0.1 415 134.0 134.1 0.1 +1.1
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 +1.1
2000 00 o0 00 20 132.0 132.0 0.0 £1.1
oo w0 | w0 | w o | s | L ou
L 80 0 20 250 124.0 124.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 119.0 119.1 0.1 +1.1
5.1 Frequency weightings at 1 kHz 114.0 114.1 0.1 £1.1
109.0 109.0 0.0 £11
Anticipated | Measured Deviated | Acceptance 104.0 104.1 0.1 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +£02 89.0 89.0 0.0 £1.1
C - weight 94.0 94.0 0.0 +02 84.0 84.0 0.0 *1.1
Flat 920 9.0 00 02 79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +1.1
- 64.0 64.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 59.0 9.0 00 L1
Frequency Value Value Value Limits 520 520 00 L1
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 11
Fast 94.0 94.0 0.0 +0.1 4.0 440 0.0 11
Slow 94.0 94.0 0.0 £0.1 39.0 39.0 0.0 £1.1
Leq 94.0 94.0 0.0 +0.1 340 34.0 0.0 +1.1
30.0 29.9 0.1 £1.1
6. Long - term stability 290 289 0.1 11
SLM Display | SLM Display | Deviated | Acceptance 280 21.9 0.1 £1.1
Frequency atinifial at final Value Limits 210 269 0.1 eI
Weighting () (dB) (a8) (aB) 26.0 26.0 0.0 £1.1
A - weight 94.0 94.1 0.1 0.3 20 219 01 Ll
NI TVaue NSTicwos.
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates ,J CALIBRATION LABORATORY
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10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
— - in Value Value, Lepeak Value Limits
Anticipated | Measured Deviated | Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 130.0 130.0 0.0 +3.0
(dB) (dB) (dB) (dB) One 1334 1334 0.0 43.0
130 94.0 94.0 0.0 £1.1
Number of cycle Anticipated Measured Deviated Acceptance
Anticipated | Measured | Deviated | Acceptance in Value Value Value Limits
Range Value Value Value Limits ot -sig)nl (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 135.1 -0.3 2.0
130 29.0 28.9 0.1 £1.1 Negative half cycle 135.4 135.1 0.3 2.0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
025 1 108.0 107.9 0.1 5;-5.0 96 395 o1 5
Fast 2 8 117.0 1169 0.1 0;-2.5
200 800 1340 134.0 0.0 +1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 1.0;-5.0 - . -
200 800 127.6 127.6 0.0 £1.0 SLM Display | SLMDisplay |  Deviated Acceptance
0.25 1 99.0 98.8 -0.2 1.5;-5.0 Frequency atinitial at final Value Limits
SEL 2 8 108.0 107.9 -0.1 1.0;-25 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 £1.0 A - weight 137.0 137.0 0.0 0.3

NS jowes

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

or any value ing

ing a lavel of

End of Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufactarer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597169 / 158770 / 34370
ID No.: RYG_FS0439
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 : (23.0x3) °C
Pressure : (1013 £3) kPa S
Relative Humidity : (500 £20 ) % REVIEWBY <
Received Date : 20 OCTOBER 2025 APPROVED BY. ‘S‘Fdw’_
Calibration Date : 05 NOVEMBER 2025
Date of Issue : 06 NOVEMBER 2025 NEXT CAL DATE.... 94/.11/ 2026

Calibrated by : Nathakomn Pisutpaisan
Approved by : (’\{]’\u\wo{ ¢

( Nitinun Srihawan )

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.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

associates —~

Cert. No. : ACL25414

Job No. : VC69AC0014

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

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of freqy 'y 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-0011-25 11-FEB-26
‘Wavcform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268 22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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).

3.3 Electrical And Electronics Institute (EEI).

OBTIS U S
SITHIPORN ) SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No. : ACL25414
JobNo. : VC69AC0014
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. A ical signal tests of fir ighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of freqy ighti
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kllz to 10 kiz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

Ofrgcud s

Cert. No. : ACL25414
JobNo. : VC69AC0014
Page : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
152

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

Frequency Weighting

Weighting (dB)

A - weight 8.7

C - weight 15.8
Flat 21.5

3. Aconstical 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) 5 . Acceptance
Flat C- t An it
‘weigh weigh imits
125 0.9 0.9 0.9 + 1.5
1000 0.0 0.0 0.0 +1.0
8000 -3.2 -3.1 -3.1 +5.0

A Teua.S
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat Coweight | A-weight Acceptance Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 0.1 0.1 0.0 2.0 137.0 137.0 0.0 +1.1
125 0.0 0.0 0.0 +1.5 136.0 136.0 0.0 £1.1
250 0.0 0.0 0.0 +1.5 135.0 135.0 0.0 +1.1
500 0.0 0.1 0.0 1.5 134.0 134.0 0.0 +1.1
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 +1.1
2000 00 o1 00 20 132.0 132.0 0.0 £1.1
2000 00 0 00 50 131.0 131.0 0.0 +1.1
000 00 o o 0 129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 119.0 119.0 0.0 1.1
5.1 Frequency weightings at 1 KHz 114.0 114.0 0.0 £1.1
109.0 109.0 0.0 *1.1
Anticipated Measured Deviated Acceptance 104.0 104.0 0.0 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +0.2 89.0 89.0 0.0 £1.1
C - weight 94.0 94.0 0.0 02 84.0 84.0 0.0 *1.1
Flat 9.0 940 00 02 79.0 79.0 0.0 11
74.0 74.0 0.0 +1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 £1.1
Anticipated | Measured Deviated Acceptance 610 640 00 S
Frequency Value Value Value Limits 20 20 00 =
Weighting () () (an) () 54.0 53.9 0.1 +1.1
49.0 49.0 0.0 +1.1
Fast 94.0 94.0 0.0 +0.1 440 440 00 11
Slow 94.0 94.0 0.0 0.1 39.0 39.0 0.0 £ 1.1
Leq 94.0 94.0 0.0 +0.1 34.0 34.0 0.0 1.1
30.0 299 0.1 +1.1
6. Long - term stability 290 289 0.1 11
SLM Display | SLM Display | Deviated | Acceptance 280 27.9 0.1 *1.1
Frequency at initial at final Value Limits 27.0 269 0.1 *1.1
Weighting (aB) (@) (aB) (aB) 26.0 259 0.1 £1.1
- 25.0 249 0.1 £1.1
A - weight 94.0 94.0 0.0 £0.3 TS ST 5,
S | T H | P O R N SITHIPORN ASSOCIATES S | T H 1P O RN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates — CALIBRATION LABORATORY
Cert. No. : ACL25414 Cert. No. : ACL25414
JobNo. : VC69AC0014 Job No. : VC69AC0014
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10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Conti 130.0 130.0 0.0 43.0
(dB) (dB) (dB) (dB) One 1334 1333 0.1 +3.0
130 94.0 94.0 0.0 +1.1
Numbser of cycle Anticipated Measured Deviated Acceptance
— 5 in Value Value Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (aB) (dB) (aB)
Range Value Value Value Limits Conti 133.0 133.0 0.0 2.0
(dB) (dB) (dB) (dB) Positive half cycle 1354 1352 02 2.0
130 29.0 289 0.1 +1.1 Negative half cycle 1354 135.2 0.2 2.0
9. Tone burst response 11. Overload indication
Time Tone burst Aanticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
025 1 108.0 107.9 0.1 5;-5.0 89.7 89.6 o1 115
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 1.0;-5.0 — - -
200 800 127.6 127.6 0.0 +1.0 Display | SLMDisplay |  Deviated | Acceptance
025 1 99.0 98.9 0.1 15,50 Frequency at initial atfinal Value Limits
SEL 2 3 108.0 108.0 0.0 0525 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 +1.0 A - weight 137.0 137.0 00 0.3

NSTLouet. G

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

of i 95 %

or any value ing

g a lavel of

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.: 00709746 / 187332 / 01297
1D No.: RYG FS0491
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., L.TD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : b
Ambient Temperature : (230 £3) °C
Pressure : (1013 £3) kPa REVIEW BY ...... =24 ‘S s
Relative Humidity : (500 £20 ) %

APPROVED BY. ‘ﬂwj
Received Date : 12 JANUARY 2026
Calibration Date : 28-30 JANUARY 2026 NEXT CAL DATE.. 27/ 01/ 2027
Date of Issue : 02 FEBRUARY 2026
Calibrated by : Nathakorn Pisutpaisan
. AN P -
Approved by : S Vorey
( Nitinun Srihawan )

This certi is issued in with the 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.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORNJ

associates.

Cert. No. : ACL26104

Job No. : VC69AC0058

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

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of freq ighting with hoic 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-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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 R h (TISTR).

3.3 Electrical And Electronics Institute (EEI).

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN)

associates .-

Cert. No. : ACL26104
JobNo. : VC69AC0058
Pages : 3of8

Summary of Measurement Result :

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

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN/

associates

Cert. No. : ACL26104
JobNo. : VC69AC0058
Page : 4of8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency ‘Weighting
Weighting (dB)
A - weight 12.0
C - weight 17.9
Flat 23.8

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
(Hz) Flat C-weight | A-weight Pt
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.9 1.0 1.0 +5.0
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated | Measured Deviated Acceptance
(Hz) Flat Cweight | A-weight Acoeptance Value Value Value Fimits
Limits (dB) (dB) (dB) (dB)
63 00 0.1 0.0 *2.0 137.0 137.0 0.0 +1.1
125 0.0 0.0 0.0 £1.5 136.0 136.0 0.0 £1.1
250 0.0 0.0 0.0 +1.5 135.0 135.0 0.0 £1.1
500 0.0 0.0 0.0 +1.5 134.0 134.0 0.0 +1.1
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 £1.1
2000 00 00 00 2.0 132.0 132.0 0.0 +1.1
2000 00 00 00 =0 131.0 131.0 0.0 £1.1
5000 00 o o 50 129.0 129.0 0.0 £1.1
124.0 124.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 119.0 119.0 0.0 £1.1
5.1 Frequency weightings at 1 kHz 114.0 114.0 0.0 £1.1
109.0 109.0 0.0 £1.1
Anticipated Measured Deviated Acceptance 104.0 104.0 0.0 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 £02 89.0 89.0 0.0 11
C - weight 94.0 94.0 0.0 02 84.0 84.0 0.0 £1.1
Flat 950 9.0 00 202 79.0 79.0 0.0 £1.1
74.0 74.0 0.0 £1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +1.1
- 64.0 64.0 0.0 £1.1
‘ Anticipated Measured Deviated Acceptance 59.0 59.0 0.0 R
Frequency Value Value Value Limits =20 3.9 o1 =11
Weighting (dB) (dB) (dB) (dB) 49.0 49.0 0.0 +1.1
Fast 94.0 94.0 0.0 +£0.1 44.0 44.0 0.0 +1.1
Slow 94.0 94.0 0.0 £0.1 39.0 38.9 0.1 +1.1
Leq 94.0 94.0 0.0 £0.1 34.0 33.9 0.1 £1.1
30.0 29.9 0.1 £1.1
6. Long - term stability 29.0 28.9 0.1 £1.1
SLM Display | SLM Display | Deviated | Acceptance 280 219 0.1 £l
Frequency at inifial at final Value Limits ;;'g :': -{o)i z ii
Weightng (dB) (d8) (8) (d8) 25.0 25.0 0.0 £1.1
A - weight 94.0 94.0 0.0 +03 s TS 5
SITHIPORN SITHIPORN ASSOCIATES SITHIPOR N/ SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates — CALIBRATION LABORATORY
Cert. No. : ACL26104 Cert. No. : ACL26104
Job No. : VC69AC0058 Job No.  : VC69AC0058
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10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 130.0 130.0 0.0 +3.0
(dB) (dB) (dB) (dB) One 1334 1333 0.1 43.0
130 94.0 94.0 0.0 £1.1
Number of cycle Anticipated Measured Deviated Acceptance
Anticipated Measured Deviated Acceptance m Value Value Value Limits
. test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Contit 133.0 133.0 0.0 2.0
(dB) (dB) (dB) (dB) Positive half cycle 1354 135.2 02 2.0
130 29.0 289 0.1 £1.1 Negative half cycle 135.4 135.2 02 42,0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated | Measured Deviated | Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
025 1 108.0 107.9 0.1 1.5;-5.0 296 296 0.0 s
Fast 2 8 117.0 117.0 0.0 0;-25
200 800 134.0 134.0 0.0 £1.0 12. High level stability
Slow 2 3 108.0 108.0 0.0 0;-5.0 - - .
200 800 127.6 127.6 0.0 +1.0 SLM Display | SLMDisplay | Deviated | Acceptance
025 1 99.0 98.9 0.1 15;-5.0 Frequency at initial at final Value Limits
SEL 2 ] 108.0 108.0 0.0 0;2.5 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 +1.0 A - weight 137.0 137.0 0.0 +0.3

O Iewen g

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 %

End of Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NI11-24
Serial No.: 00900071 / 188464 / 01733
ID No.: RYG _FS0492
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
Pressure : (1013 £3) kPa REVIEW BY ..... 52 5 B
Relative Humidity : (500 £20 ) %
APPROVED BY. ‘ﬂw*_
Received Date : 12 JANUARY 2026
Calibration Date : 28-30 JANUARY 2026
. 27/ 01/ 2027
Date of Issue = 02 FEBRUARY 2026 NEXT CAL DATE..... €20 2Ll
Calibrated by : Nathakorn Pisutpaisan
Approved by :

( Nitinun Srihawan )

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.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORNJ

associates —

Cert. No. : ACL26106
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Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of freq ighting with hoic 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-0011-25 11-FEB-26
‘Waveform Gencrator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268  22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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 sysiem of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).

SITHIPORN ASSOCIATES
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(aB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. A ical signal tests of fr
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 02 025
12. High level stability 0.1 0.1

(NERwer- s,
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Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Weighting

Weighting (dB)

A - weight 12.0

C - weight 18.5
Flat 242

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

Frequency Deviation from various response curve (dB)
7 Acceptan
() Flat Coweight | A-weight eep o o
125 0.5 0.5 0.5 +15
1000 0.1 0.1 0.2 +1.0
8000 0.1 0.2 0.2 +5.0
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4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz. 7. Level linearity on the reference level range
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat Coweight | A-weight Acceptance Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 0.1 0.1 0.0 +2.0 137.0 137.1 0.1 £1.1
125 0.1 0.0 0.1 +1.5 136.0 136.1 0.1 £1.1
250 0.1 0.0 0.1 £1.5 135.0 135.1 0.1 41.1
500 0.0 0.0 0.1 +1.5 134.0 134.1 0.1 +1.1
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 +1.1
2000 00 00 o0 20 132.0 132.0 0.0 £1.1
2000 00 00 o0 0 131.0 131.0 0.0 £1.1
2000 00 00 00 =0 129.0 129.1 0.1 +1.1
124.0 124.0 0.0 £1.1
5. Frequency and time weightings at 1 kHz 119.0 119.1 0.1 +1.1
5.1 Frequency weightings at 1 kHz 114.0 114.1 0.1 +1.1
109.0 109.1 0.1 £1.1
Anticipated Measured Deviated Acceptance 104.0 104.1 0.1 +1.1
Frequency Value Value Value Limits 99.0 99.1 0.1 +1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +02 89.0 89.0 0.0 *1.1
C - weight 94,0 94,0 0.0 £0.2 84.0 84.0 00 *1.1
ot 510 910 00 02 79.0 79.0 0.0 £1.1
74.0 74.0 0.0 £1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 59.0 59.0 00 11
Frequency Value Value Value Limits 520 520 00 11
Weighting (dB) (dB) (dB) (dB) 490 490 0.0 11
Fast 94.0 94.0 0.0 £0.1 44.0 4.0 0.0 £1.1
Slow 94.0 94.0 0.0 £0.1 39.0 39.0 0.0 £1.1
Leq 94.0 94.0 0.0 £0.1 34.0 34.0 0.0 £1.1
30.0 29.9 0.1 £1.1
6. Long - term stability 29.0 28.9 0.1 £1.1
SLM Display | SLM Display | Deviated | Acceptance 280 219 0.1 11
Frequency at initial at final Value Limits Z'g i:‘z 21 z 11
Weighting (dB) (dB) (a8) (d8) 25.0 249 0.1 +1.1
A - weight 94.0 94.0 0.0 £03
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates — CALIBRATION LABORATORY
Cert. No. : ACL26106 Cert. No. : ACL26106
JobNo. : VC69AC0058 Job No. : VC69AC0058
Pages : 7of8 Pages  : 8of8
10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 130.0 130.0 0.0 +3.0
(dB) (dB) (dB) (dB) One 1334 133.4 0.0 +3.0
130 94.0 94.0 0.0 1.1
Number of cycle Anticipated Mcasured Deviated Acceptance
Anticipated | Measured | Deviated | Acceptance in Value Value Value Limits
Range Value Value Value Limits L S|gnal (dB) (dB) (dB) {dB)
Continuous 133.0 133.0 0.0 2.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 135.1 -0.3 +2.0
130 29.0 29.0 0.0 +1.1 Negative half cycle 135.4 135.1 -0.3 2.0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle | one-half cycle (dB) (dB)
0.25 1 108.0 107.9 0.1 5;-5.0 395 205 00 115
Fast 2 8 117.0 116.9 0.1 0;-2.5
200 800 134.0 134.0 0.0 £1.0 12. High level stability
2 8 108.0 108.0 0.0 1.0;-5.0
Slow 200 200 2756 276 00 o SLM Display | SLM Display | Deviated | Acceptance
025 1 99.0 98.9 0.1 1.5;-5.0 Froquency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;-2.5 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 +1.0 A - weight 137.0 137.0 0.0 +0.3

T ot 4.

The reported uncertainty is based on a standard uncertainty multiplied by coverage factork - 2

or any value

ing a lavel of

End of Calibration Certificate

of i 95 %
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial 00900072 / 188465 / 01734

TD No.: RYG _FS0493

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 : (230 +3) °C t

Pressure : (1013 +£3) kPa S l S
REVIEW BY 4

Relative Humidity : (500 £20 ) %

APPROVED BY. -ﬂdﬂj

Received Date : 12 JANUARY 2026
ibrati : 28-30 JANUARY 202
Calibration Date 8-30 026 NEXTCAL DATE. 2710112027
Date of Issue : 02 FEBRUARY 2026
Calibrated by : Nathakorn Pisutpaisan
Approved by :

( Nitinun Srihawan )

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.

SITHIPORN ) SITHIPORN ASSOCIATES
associates — CALIBRATION LABORATORY
Cert. No. : ACL26107

JobNo. : VC69AC0058
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 hoic chamber and R
Standard [nstruments.

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-0011-25 11-FEB-26
‘Waveform Generator 33511B MY52302742 EF-0012-25 11-FEB-26
Digital Multimeter 33461A MY53220104 EEL.BP 24/0268 22-APR-26
Digital Multimeter 33461A MY53220076 EEL.BP 23/0268  22-APR-26
Digital Multimeter 34461A MY60024273 CA2025120EA  18-MAR-26
Programmable Attenuator MAT-1070 62100114 EF-0006-25 11-FEB-26
Condenser Microphone 4180 2977900 AA-1002-25 19-FEB-26
Measuring Amplifier NA-42KAI 34560495 AA-3002-25 19-FEB-26

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 unil maintained at :

3.1 National Institute of Metrology (Thailand).

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

3.3 Electrical And Electronics Institute (EEI).

SITHIPORN ASSOCIATES
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Cert. No. : ACL26107
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Summary of Measurement Result :

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

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. A tical signal tests of fre h

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. ical signal tests of

For 10 Hz to 4 kHz 0.3 0.6

For >4 kHz to 10 kHz 0.3 0.7

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

NIt 5,

SITHIPORN SITHIPORN ASSOCIATES
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Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
142

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

Frequency Weighting

Weighting (dB)

A - weight 104

C - weight 172
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) Flat C-weight | A-weight Acceptance
Limits
125 0.6 0.6 0.6 +1.5
1000 0.1 0.1 0.1 +1.0
8000 0.5 -04 -0.4 +5.0

N (w6,
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Cert. No. : ACL26107
Job No. : VC69AC0058
Pages : 50f8
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7. Level linearity on the reference level range

Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) Flat Coweight | A-weight Acoeptance Value Value Value Limits
Limits (dB) (dB) (dB) (dB)
63 0.0 0.1 0.1 2.0 137.0 137.0 0.0 £1.1
125 0.0 0.0 0.0 +1.5 136.0 136.0 0.0 +1.1
250 0.0 0.0 0.1 +1.5 135.0 135.0 0.0 £1.1
500 0.0 0.0 0.0 +1.5 134.0 134.0 0.0 +1.1
1000 0.0 0.0 0.0 1.0 133.0 133.0 0.0 +1.1
2000 00 00 00 2.0 132.0 132.0 0.0 £1.1
2000 00 00 00 FEY) 131.0 131.0 0.0 £1.1
000 o0 o . 50 129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 119.0 119.0 0.0 +1.1
5.1 Frequency weightings at 1 kHz 114.0 114.0 0.0 £1.1
109.0 109.0 0.0 +1.1
Anticipated Measured Deviated Acceptance 104.0 104.0 0.0 +1.1
Frequency Value Value Value Limits 99.0 99.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +0.2 89.0 89.0 0.0 1.1
C - weight 94.0 04.0 00 102 84.0 84.0 0.0 £1.1
Flat 94.0 94.0 0.0 +02 120 789 0.1 2Ll
74.0 74.0 0.0 £1.1
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 £1.1
64.0 63.9 0.1 £1.1
Anticipated Measured Deviated Acceptance 59.0 589 o1 L1
Frequency Value Value Value Limits 54.0 530 o1 11
Weighting (dB) (dB) (dB) (dB) 49.0 489 0.1 £ 1.1
Fast 94.0 94.0 0.0 +0.1 440 439 0.1 +1.1
Slow 94.0 94.0 0.0 +0.1 39.0 38.9 0.1 +1.1
Leq 94.0 94.0 0.0 +0.1 34.0 33.9 0.1 £1.1
30.0 29.9 0.1 +1.1
6. Long - term stability 29.0 28.9 0.1 £1.1
SLM Display | SLM Display | Deviated | Acceptance 220 219 0.1 11
Frequency at inifial at final Value Limits 2;’3 ;:‘z 2‘1 z ii
Weighting (dB) (dB) (dB) (dB) YY) e Y =T
A - weight 94.0 94.0 0.0 +03 AN N1
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates _ J CALIBRATION LABORATORY
Cert. No. : ACL26107 Cert. No. : ACL26107
JobNe. : VC69AC0058 Job No. : VC69AC0058
Pages : 7of8 Pages : 8of8
10. Peak C sound level
8. Level linearity including the level range control Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
Anticipated | Measured Deviated | Acceptance tost signal (dB) (dB) (dB) (dB)
Range Value Value Valuc Limits Continuous 1300 130.0 0.0 +3.0
(dB) (dB) (dB) (dB) One 1334 1333 0.1 43.0
130 94.0 94.0 0.0 +1.1
Number of cycle Anticipated Measured Deviated Acceptance
— - in Value Value Value Limits
Anticipated Measured Deviated Acceptance {est signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 133.0 133.0 0.0 42.0
(dB) (dB) (dB) (dB) Positive half cycle 135.4 1352 0.2 .0
130 29.0 28.8 0.2 +1.1 Negative half cycle 135.4 1352 02 .0
9. Tone burst response 11. Overload indication
Time Tone burst Anticipated | Measured Deviated | Acceptance Measured value ( dB ) Deviated Acceptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) onc-half cycle | one-halfcycle | (dB) (dB)
025 1 108.0 107.9 0.1 1.5;-5.0 895 89.5 0.0 15
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0 12. High level stability
2 8 108.0 108.0 0.0 1.0;-5.0
Slow 200 o 276 276 00 10 SLM Display | SLM Display | Deviated Acceplance
025 1 99.0 98.9 01 15;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 1080 0.0 10;2.5 Weighting (dB) (dB) (dB) (dB)
200 800 128.0 128.0 0.0 +1.0 A - weight 137.0 137.0 0.0 03

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k — 2
alavel of d of i 95 %

or any value ing

End of Calibration Certificate = —
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Certificate of Calibration

Customer
Name : ALS Laboratory Group Thailand Co., Ltd. Certificate No : 25-ACT-077
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-1050

Bangkok 10250

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 2

Manufacturer : Cirrus. Range : 94, 114 dB/ 1000 Hz
Model : CR:516 Instrument Status : Used

Serial Number : 100249

j15) : RYG_FS0635

Calibration Environment and Details

’ —
Temperature L(232°C) REVIEW BY %57;/: >

Humidity £ (50 £20 %RH )
APPROVED BY S‘F W
Barometric Pressure 2 (1013 £10.0 hPa )
Received Date : 14 May 2025
Y NEXT CAL DATE. ... 25/ 05/ 2026
Calibration Date + 26 May 2025

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 4 February 2026
Traceability + This certificate providoes bility of to d national standard, and to the

realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of

confidence approximately 95 %.

Calibrated By : e~ Approved By MEey
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 26 May 2025

The resuts related only to the item calibrated. a not be. in full,

of the Tnnovative Instrument Co, Ltd

FM-708-ACT-02 Rev.04 Issue date 17/2/25

INNOVATIVE INSTRUMENT CALIBRATION LAB o

S,
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE o S=—~
RGO SO SRR 1 TASBON BANGAED: nnovative JIacwrA .o

ey

i =z ACCREDITED
AMPHOE BANG PHLI SAMUT BRAKAN PROVINCE 1084 THAILAND instrument % ZZ_\\S Accnee s
RIARES CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AC-2961
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Certificate No : 25-ACT-077

Request No : Req-2025-1050

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty
(dB) Measured Deviated value Measured Deviated value (£dB)
94dB /1000 Hz 93.86 -0.14 = - 0.11
114 dB/ 1000 Hz 113.83 -0.17 - - 0.11

Frequency of Sound pressure level

Calibration Range Without Adj Adj Uncertainty
(Hz) Measured (Hz) [Deviated value| Measured (Hz) |Deviated value| (%)
94 .dB / 1000 Hz 1000.0 0.00 = = 0.01
114 dB/ 1000 Hz 1000.0 0.00 ™ = 0.010

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

Calibration Range ‘Without Adj Adj Uncertainty
(Hz) Measured (%) Measured (%) (%)
94 dB /1000 Hz 231 - 0.17
114 dB/ 1000 Hz 0.91 - 0.17
Note :
- The calibration results exclude the calibrator pr
- The calibra s exclude . !
End of Calibration
The results related only to the item calibrated. a not be in full, of the Innovative Instrument Co,, Lid.

FM-708-ACT-02 Rev.04 Issue date 17/2/25

NAC

Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025
liranatee Associates Co. Ltd CALIBRATION 0367

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Acoustic calibration laboratory
Bangkok 10600 Thailand) Calibration services department.
Tel: +6608680812 Calibration report Number
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com CDM-109-68

CALIBRATION REPORT

Page 10f 1 Pages

MEASUREMENT ITEM : Dose meter. Calibration procedure:
MANUFACTURER - Cirrus Research plc The Noise dosimeter (Unit Under Callbration) was
MODEL/TYPE | CR120A calibrated against Standard-dosébadge, redder
SERIALNUMBER | MK502815 ma}ie/ Z‘R'Els tvwm:: the mlrb:au;l/vso;l/:é

X performed respecting the requitementsio
l;)::x::: AS-RECEIVED N ZVG;FSDSZS 17025:2017 and carried out in decordance with

g :Used item the requirements of 1EC_60942:2003 where

CUSTOMER : ALS laboratory group (Thailand) Co., Ltd. applicable

104 Phatthanakan 40, Phatthanakan Rd,

Khwaeng Suan Luang, Khet Suan Luang, Traceability:

Bangkok 10250 Thailand. This certificate provides, a traceability of The

measurement \to “recognized the national

RECEIVED DATE +18 Sep 2025 standards;\and to realization of the international
MEASUREMENT DATE :19 Sep 2025 System of units'(Si) through Cirrus research plc via
ISSUE DATE £19 Sep 2025 Certificate fumber: 248239

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature 1230430 c
Relative Humidity :55.0£15.0 %RH
Atmospheric Pressure :1010% 10 hPa

PRECONDITIONING : The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

being performed.

STANDARD USED DURING CALIBRATION:
strument name: __Sound Calibrator Manufacturers-_Cirrus Research plc. Model:
Remark: Sound Calibrator with Internal Acoustic Calibrator to IEC.60942: 2003 Class 2.

CALIBRATION RESULTS:
Table 1: The results of dose meter calibration‘are reported in the table below.

Sound Calibrator Level" Noise Dosimeter reading” Error Status
(48 (dB) (d8)
114.0 114.0 0.0 v
Calibrated by: Approved signatory:

Mr. Parinya Booncharoen
Calibration Department Manager

& Mr. Sorawit Thachalad
O Miss Jittrapofikertsomphol
0 Miss Ruangrumpai,Phoommit

APPROVED BY ‘SF 3(%

NEXT cAL DATE.... 181,09/, 2026

Remark:
*The decibel level of standard Sound Calibrator that supplied to Uit Under Calibration.
?The measurement reading of Unit Under Calibration.

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

RYG_FS0637

CERTIFICATE OF CALIBRATION ,

.
7 5:
ISSUEDBY  Cirrus Research plc R~ wﬂdmj

DATE OF ISSUE 27 October 2025  CERTIFICATE NUMBER 252185 231101 2026

NEXT CAL DATE

Page 1 of 8
Approved signatory

Cirrus Research plc
Acoustic House

Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire

YO14 OPH

United Kingdom

e

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:120A
Serial number: MK502816

Firmware version: 1.1.1840

Test summary

Date of calibration: 24 October 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDD7R6629
Attenuator Cirrus Research ZE:952 96919
Environmental Monitor Comet T7510 16966334

Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratary or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




’ ! Certificate Number:
CERTIFICATE OF CALIBRATION -7 CERTIFICATE OF CALIBRATION 252105
Page 3 of 8
Page 2 of 8
Environmental conditions Laboratory uncertainties
The following conditions were recorded at the time of the test: Requirement Value
Before  Pressure: 98.61 kPa Temperature: 22.0 °C Humidity: ~ 41.4 % Absolute acoustic sensitivity 0.2dB
After Pressure:  98.61 kPa Temperature: 22.4 °C Humidity: 42.9 % Level linearity 0.15dB
Short duration signals 0.2dB
Test results summary Unipolar Pulses 0.2dB
Test Result Overload latching indication 0.2dB
Absolute Acoustic Compli Electrical freq. weighting 63 Hz 0.15dB
Sensitivity omplies
i i . weighti 0.15dB
Linearity Complies Electrical freq. weighting 125 Hz
i ighti 0.15dB
Short Duration Complies Electrical freq. weighting 250 Hz
i ighti 0.15dB
Response to unipolar pulses Complies Electrical freq. weighting 500 Hz
i . weighti 0.15dB
Overload Latching Complies Electrical freq. weighting 2 kHz
i . weighting 4 kH: 0.15dB
Frequency weighting Complies Electrical freq. weighting 4 kHz
Electrical freq. weighting 8 kHz 0.15dB

- . ) : Certificate Number:
CERTIFICATE OF CALIBRATION Ty CERTIFICATE OF CALIBRATION 252185
Page 50f 8
Page 4 of 8
i gt s inty: 0.2dB Range: 65 - 140 dB
B1: Absolute Acoustical Sensitivity Result: Passed Frequency: 1000 Hz Uncertainty g
Expected fati Limits Deviation Limits
Frequency: 1000 Hz Uncertainty: 0.2 d8 ot Expcalive |\ Repostiz ] Qufation (¢ Beviaton |, | imits %) )
(Pah)
Input Level | Reading Deviation Limits
Name
(dB) (dB) (@B) (dB) 65 | 0000007 [ 0000008 | 20 | -0.0vo00r | O000CES 14 217426
Initial 94 93.77 0.23 93/95 TO000T7]
70 0.000022 | 0.000022 | 20 -0.000000 | GR0%01T 0 21/+26
Adjusted 9 94.00 0 93/95
0000055/
75 0.000070 | 0.000071 | 20 -0.000001 | 9000065 1 21/+26
0000175/
R . ] -3 21426
B2: Linearity Of Responce To Steady Signals Result: Passed 80 0.000222  0.000215 20 . 0.000280
85 0.000703 | 0.000663 | 20 0000040 | GI00EE! ] 21426
Frequency: 63 Hz Uncertainty: 0.2 dB Range: 93.8- 113 dB - 7
Expected 90 0.002222 | 0.002151 20 0.000071 0600%1225050 3 217426
Input Level Exposure Exposure | Duration Deviation Limits Deviation Limits '005551 7
-
o0 (Pa) | (Pah) il (Bat) (Fat) (%) (%) 95 0007027 | 0007122 | 20 0000005 | (00%E5, 1 21426
0.004211/
938 | 0.005331 | 0.005211 20 0.000120 it 2 211+26 100 0.022222 | 0.022196 20 0.000026 00‘_001278%5050’ 0 217426
0013317/ 0555167
988 | 0.016857 | 0016542 | 20 0oooats | GOIT 2 21/+26 105 | 0070273 | 0071048 | 20 0001676 | G958516 2 211426
0042113/ 1755557
1038 | 0.053307 | 0.054906 | 20 0001509 | Q042113 3 211+26 1o | 0222222 | oosooiz | 20 0007790 | G178655 4 211426
0133173/ 5561657
1088 | 0168573 | 0.160842 [ 20 000139 | G139173 1 21/+26 15 | 0702728 | 0713864 | 20 0010836 | %558158 2 21/+26
0.350280/ 1755655 /
13 | 0.4433902 [ 0.436084 | 20 0006408 | G360200 -4 21/+26 120 | 2222002 | 2270863 | 20 -0.0aaa1 | 788658 2 211426
125 | 7.027284 | 7.024119 | 20 0003165 | 55154/ 0 211426
17,566656 /
130 |22202223 | 22.834085| 20 opt1gza | 1185855 3 21426
135 | 70272839 | 70635384 | 20 0362545 | Soteods 1 217426
202.02222 | 224.77185 175555560 / )
140 2 A 20 2540623 | 175.6%5060 1 217426




Certificate Number:

Certificate Number: '
CERTIFICATE OF CALIBRATION 252185 CERTIFICATE OF CALIBRATION 252185
Page 6 of 8 Page 7 of 8
Frequency: 8000 Hz Uncertainty: 0.2 dB Range: 88.9—108.9 dB B3: Frequency Weightings Result: Passed
Input Level | EXpected | g ire | Duration | Deviation Limits Deviation Limits Reference Frequency: 1000 Hz Reference Exposure: 111.92945098876
(dB) Exposure (Pa*h) s Path Path % o
(Pa*h) & (bah) (Rah) ) (%) Reference Input Level: 137 dB Duration: 20 Seconds
889 | 0.001725 | 0.001680 | 20 0.000045 | 0.001363/ 3 21/+26
0.002174 ; Ratio AEBRET
H Pah Rati Limit
939 | 0.005455 | 0.005382 | 20 0.000073 | 00043087 - 211426 ) (Bech] atlo
9.009879 63 0.271906 00024 |0.0015/0003| 0.15
0.013628/
98.9 [ 0.017250 | 0.017047 20 0.000203 Al - 211426 125 2.785332 00249 |0.0174/00347[ 015
103.9 | 0.054549 | 0.052762 | 20 ooorzer | GGu004! 3 211426 250 15.239008 01362 | 0.098/0.195 | 015
- T 500 53.314217 0.4763 0.339/0.676 0.15
9 | 0.172499 | 0.170635 20 0.001864 : -1 21142
0217349 e 2000 145.463776 1.2996 0.832/2.089 0.15
4000 118.585121 1.0595 0.631/2.512 0.15
8000 66.246986 05919 0.246 / 2.455 0.15
B4: Short-Duration Signals Result: Passed
Uncertainty: 0.2 dB Frequency: 4000 Hz
Input | Burst & Duration |Expected e
Level Level Ratio Du;:()w" Burst Duration Between |Exposure E);g:as':l)re De\;!'/:;lon Ll(rnz)ts
(@B) | (dB) Bursts (ms)| _(Pah)
114 95 | 1:100 10 10 990  [0.002791 | 0.003136 | 12 |-21/+26
124 95 | 11000 | 10 1 999  |0.002791 | 0.003114 | 12 |-21/+26
129 100 | 1:1000 | 10 1 999 |0.008826 | 0.009751 10 |-20/+41
129 100 | 1:1000 [ 10 10 9990 | 0.008826 | 0.010142 | 15  |-20/+41
139 110 | 1:1000 [ 10 1 999  |0.088259 | 0102458 | 16  [-29/+41
CERTIFICATE OF CALIBRATION . GERTIGIEATE OF CALIBRATION
Page 8 of 8
. ISSUED BY Cirrus Research plc
BS: Response to Unipolar Pulses Result: Passed
DATE OF ISSUE 27 October 202
Uncertainty: 02dB  Frequency: 1000 Hz ctober 2025  CERTIFICATE NUMBER 252184
Positive Negative |Integration| 2
Exposure Exposure Tglme Deviation Limits Deviation| Limits B Page 10f3
(Pazh) (Pah) (s) (Pa*h) (Pa*h) (%) (%) Cirrus Research plc -
Acoustic House Approved signatory
11.450032 | 11.450032 30 0 9.045525 / 0 Notrs Bridlington Road N.Smith
21/+26
14427041 n:rrltwaY'lbrishire Electronically signed:
YO14 OPH

B6: Latching Overload Indi

Frequency: 1000 Hz Uncertainty: 0.2 dB

Level Expected To

(dB) Overload Overloaded
140 No No

143 Yes Yes

Result: Passed

End of results

United Kingdom

NS

Octave-band filter : IEC 61260-3:2016

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:120A

Serial number: MK502816

Firmware version: 1.1.1840

Test summary
24 October 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61260-3:2016.

Date of calibration:

The dosimeter submitted for testing conforms to the specifications in IEC 61260-3:2016.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDD7R6629
Attenuator Cirrus Research ZE:952 96919
Environmental Monitor Comet T7510 16966334

Notes

This certificate provides traceability of measurement to the SI system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.
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CERTIFICATE OF CALIBRATION C ICATE OF C ot Lo
ERTIFICATE OF CALIBRATION 243780
Page 2 of 8
ISSUED BY Cirrus Research plc
Environmental conditions
DATEOFISSUE, :30.Juns 2025 CERTIFICATE NUMBER 243780 The following conditions were recorded at the time of the test:
Sono 1 78 Before  Pressure: 100.80 kPa Temperature: 22.0 °C Humidity:  47.0 %
age 1 of
Cirrus Research plc : : 2 idity: 9
Aonetie Hotise p ‘Approved signatory After Pressure:  100.80 kPa Temperature: 22.3 °C Humidity: 47.5 %

Bridlington Road
Hunmanby
North Yorkshire
YO14 OPH
United Kingdom

N.Smith
Electronically signed:

WO,

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:

Model: CR:120A

Serial number: MK502817

Firmware version: 1.1.1840

Test summary

Date of calibration: 27 June 2025

The calibration was performed ing the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1:2000.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDD7R6629
Attenuator Cirrus Research ZE:952 96919
Environmental Monitor Comet T7510 16966334

Notes

NEXT CAL DATE

26/ 06/ 2026

This certificate provides traceability of measurement to the SI system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

Test results summary

Test Result

Absolute Acoustic c li

Sensitivity ommplies!
Linearity Complies
Short Duration Complies
Response to unipolar pulses Complies
Overload Latching Complies
Frequency weighting Complies




* CERTIFICATE OF CALIBRATION

Certificate Number:

243780

Page 3 of 8

Laboratory uncertainties

Requirement Value
Absolute acoustic sensitivity 0.2dB
Level linearity 0.15dB

Short duration signals 0.2dB
Unipolar Pulses 0.2dB
Overload latching indication 0.2dB
Electrical freq. weighting 63 Hz 0.15dB
Electrical freq. weighting 125 Hz 0.15dB
Electrical freq. weighting 250 Hz 0.15dB
Electrical freq. weighting 500 Hz 0.15dB
Electrical freq. weighting 2 kHz 0.15dB
Electrical freq. weighting 4 kHz 0.15dB
Electrical freq. weighting 8 kHz 0.15dB

CERTIFICATE OF CALIBRATION

Certificate Number:
243780

Page 4 of 8

B1: Absolute Acoustical Sensitivity

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Name Input Level Reading Deviation Limits
(dB) (dB) dB (dB)
Initial 94 94.04 -0.04 93/95

Result: Passed

B2: Linearity Of Responce To Steady Signals

Frequency: 63 Hz

Uncertainty: 0.2 dB

Range: 938 -113dB

Result: Passed

Input Level E:::g:“’r: Exposure | Duration | Deviation Limits Deviation Limits
(dB) 2 (Pa’h) (s) (Pa*h) (Pah) (%) (%)
(Pah)

0.004211/

938 | 0.005331 | 0.005163 [ 20 ooootes | GONZ11 3 217426
0.013317/

988 | 0.016857 | 0.016466 | 20 0.000391 Al 2 211426
0042113/

1038 | 0.053307 | 0.054906 | 20 0001599 | G2 3 217426
0133173/

1088 | 0.168573 | 0.172314 | 20 000arar | GEE 2 217426
0.350280/

113 | 0.443302 | 0.448480 | 20 -0.005088 | 030280 1 217426

CERTIFICATE OF CALIBRATION

Certificate Number:

Certificate Number:
CERTIFICATE OF CALIBRATION 243780
Page 6 of 8
Frequency: 8000 Hz Uncertainty: 0.2 dB Range: 88.9 -108.9 dB
Input Level E:sg::er: p Duration Deviati Limits Deviation Limits
(dB) 2 (Pa*h) S| (Pah) (Pazh) (%) (%)
(Pa*h)
0.001363 /
88.9 0.001725 | 0.001683 20 0.000042 0.002174 2 -21/+26
0.004309 /
93.9 0.005455 | 0.005213 20 0.000242 0.006873 -4 -211+26
0.013628 /
98.9 0.017250 | 0.016929 20 0.000321 0.021735 -2 -21/+26
0.043094 /
103.9 0.054549 | 0.053499 20 0.001050 0.068732 -2 -2117+26
0.136274 /
108.9 0.172499 | 0.170241 20 0.002258 0.217349 -1 -21/+26

243780
Page 5 of 8
Frequency: 1000 Hz Uncertainty: 0.2 dB Range: 65—140dB

Input Level E;‘;:::“’r‘; Exposure | Duration | Deviation Limits Deviation Limits

(dB) o | (Path) s) (Path) (Path) (%) (%)
65 0.000007 | 0.000007 [ 20 -0.000000 | GIEOTNS 0 21/+426
70 0.000022 | 0.000022 [ 20 -0.000000 | GOEOCT/ 0 21426
75 0.000070 [ 0.000069 | 20 0000001 | 0SS! - 21426
80 0.000222 [ 0.000217 | 20 0000005 | GOV 2 21426
85 0.000703 | 0.000723 [ 20 0000020 | GER0SES 3 21/426
90 0.002222 | 0.002171 20 000005t | GEOITeR 2 21/+26
95 0.007027 | 0.007171 20 o0001as | G 2 21/+26
100 | 0022222 | 0021428 | 20 0000794 | GRS 4 21/+26
105 | 0.070273 [ 0.072617 | 20 0002344 | GRS 3 211426
110 | 0222222 | 0220568 | 20 0000345 | GlTo8S 0 211426
15 | 0702728 | 0690470 | 20 oot2258 | Q50155 2 211426
120 | 2.200222 | 2233002 | 20 00t0780 | 7858/ 0 21426
125 | 7.027284 | 7.089338 | 20 0062054 | 515547 1 21426
130 [22222203| 22550336 | 20 o337z | TnSeseesl 2 211426
135 [70272839 | 71.126678| 20 0853830 | SpootS 1 211426
1 (22222222 (233909211 gg | 116ma084 | oo/ 5 211426




CERTIFICATE OF CALIBRATION

Certificate Number:
243780

Page 7 of 8

B3: Frequency Weightings

Result: Passed

Reference Frequency: 1000 Hz Reference Exposure: 114.65724945068
Reference Input Level: 137 dB Duration: 20 Seconds
() (Path) Ratio Cimig | Uncertainty
63 0.268783 0.0023 0.0015/0.0038 0.15
125 2.681637 0.0234 0.0174/0.0347 0.15
250 16.275144 0.1332 0.098/0.195 0.15
500 55.503876 0.4841 0.339/0.676 0.15
2000 146.137314 1.2746 0.832/2.089 0.15
4000 123.455620 1.0767 0.631/2.512 0.15
8000 67.861206 0.5919 0.246/2.455 0.15

B4: Short-Duration Signals

Uncertainty: 0.2 dB Frequency: 4000 Hz

Result: Passed

CERTIFICATE OF CALIBRATION

Certificate Number:
243780

Page 8 of 8

B5: Response to Unipolar Pulses

Uncertainty: 0.2 dB

Frequency: 1000 Hz

Result: Passed

Positive Negative |Integration A
Exposure Exposure Time De;naztrton le,lts Limits
eyl e v sl G G %)
11.000920 | 11.529673 30 |-os28752| §30r2r/ 211426
B6: L hing Overload Indi Result: Passed

Frequency: 1000 Hz

Uncertainty: 0.2 dB

Level Expected To

(dB) Overload Overloaded
140 No No

143 Yes Yes

Input Burst Duration |Expected i
Level | Level | Ratio D'"i:;w" Burst(rl?‘:)ralion Between |Exposure E’;g:fl:‘)" De\;i/a;lon LI(';';S
(dB) (dB) Bursts (ms)| (Pah) i J
114 95 1:100 10 10 990 0.002856 | 0.003008 5 -21/+26
124 95 1:1000 10 1 999 0.002856 | 0.002981 4 -21/+26
129 100 1:1000 10 1 999 0.009031 | 0.009729 8 -29/+41
129 100 1:1000 10 10 9990 0.009031 | 0.009774 8 =29/ +41
139 110 1:1000 10 1 999 0.090314 | 0.091915 2 =29/ +41
End of results
'CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION e
243779
Page 2 of 3
ISSUED BY Cirrus Research plc
Environmental conditions
DATE OF ISSUE 30 June 2025 CERTIFICATE NUMBER 243779 The following conditions were recorded at the time of the test:
Before Pressure:  100.80 kPa Temperature: 22.0 °C Humidity: 47.0 %
ci R h ol Page 1 of 3 At
irrus Research plc . er Pressure:  100.80 kP: 7 9
Acoustic House Approved signatory a Temperature: 22.3 °C 47.5%
Bridlington Road N.Smith
Hunmanby Electronically signed:
North Yorkshire
YO14 OPH = Test results summary
United Kingdom Ne) B%
oo Test Result
Relative attenuation Complies

Octave-band filter : IEC 61260-3:2016

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:120A

Serial number: MK502817

Firmware version: 1.1.1840

Test summary

Date of calibration: 27 June 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61260-3:2016.

The dosimeter submitted for testing conforms to the specifications in IEC 61260-3:2016.

Test equipment

Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDD7R6629
Attenuator Cirrus Research ZE:952 96919
Environmental Monitor Comet T7510 16966334

Notes

This certificate provides traceability of measurement to the SI system of units and/or to units of measurement realised at the National Physical
Laboratory or ofher recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calbrated. The reported expanded uncertainty is based on a

standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

Certificate Number.

243779

Page 30f3

Measurement of Relative Attenuation

Reference input level at 1 kHz on the 1 kHz filter: 139.00 dB

Result: Passed

Normalised frequency index

Band 4 3 -2 -4 |-0375] -025 [0425[ o [0.425] 025 [0375| 1 2 3 4
63 Hz +219 | +05 | +0.0 | +01 | +0.0 [ +0.0 | 02 | +0.0 | +27.5 | +63.1 [ +72.3 | +605
1kHz +748 | +68.9 | +544 | +215 | +03 | 01 | +00 | +00 | -01 [ -02 [ +00 | +276 | +68.2 | +69.9
8 kHz +69.2 | +69.5 [ +538 [ +21.2 | +02 [ -01 [ +0.0 | +0.0 | +00 | +00 | +06

Max. attenuation fimit | +o [ +o | += [ += [+17 [ +08 [ +07 | +06 | +07 [ +09 [ +1.7 | 4= | += [ += [ 4=

Min. attenuation limit | +60.0 | +54.0 | +395 | +156 | 06 | -06 | -06 [ -06 | 06 | 06 | -06 [ +156 | +39.5 | +54.0 | +60.0

Cells with a grey background represent test frequencies outside of the range specified in section 13.4 of IEC 61260-3:2016.

Relative attenuation (dB)

Relative attenuation (dB)

-4 -3 2 -1 0

1 2 3

Normalised frequency index

10 +

Normalised frequency index

075 -050 -025 000 025 050 075 1.00

RYG_FS0642

ISSUED BY Cirrus Research plc

DATE OF ISSUE 30 June 2025

'CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 243805

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 10f 8

Approved signatory
N.Smith
Electronically signed:

Dosemeter : IEC 61252-1993+A1:2000

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:120A

Serial number: MK502821

Firmware version: 1.1.1840

Test summary

Date of calibration: 30 June 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.

The dosimeter submitted for testing successfully completed the periodic tests of IEC 61252-1 993+A1:2000.

The dosimeter submitted for testing conforms to the specifications in IEC 61252-1993+A1 :2000.

Test equipment
Equipment Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDD7R6629
Attenuator Cirrus Research ZE:952 96919
Environmental Monitor Comet T7510 16966334

Notes

REVIEW BY ~971/:S

NEXT CAL DATE.... 29/ 06/ 2026

This certificate provides traceability of measurement to the S| system of ui
Laboratory or other recognised national metrology institutes. This certificate

nits and/or to units of measurement realised at the National Physical

may not be reproduced other than in full, except with the prior written

approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based ona
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

CERTIFICATE OF CALIBRATION

Certificate Number:
243805

Page 2

of 8

Environmental conditions

The following conditions were recorded at the time of the test:

Before
After

Pressure:

Pressure:

101.28 kPa
101.27 kPa

Temperature: 22.6 °C
Temperature: 22.3 °C

Humidity:  47.5 %

Humidity:  47.4 %

Test results summary

Test Result

Absolute Acoustic .

Sensitivity Complies
Linearity Complies
Short Duration Complies
Response to unipolar pulses Complies
Overload Latching Complies
Frequency weighting Complies

CERTIFICATE OF CALIBRATION

Certificate Number:
243805

Page 3 of 8

Laboratory uncertainties

Requirement Value

Absolute acoustic sensitivity 0.2dB
Level linearity 0.15dB

Short duration signals 0.2dB
Unipolar Pulses 0.2dB
Overload latching indication 0.2dB
Electrical freq. weighting 63 Hz 0.15dB
Electrical freq. weighting 125 Hz 0.15dB
Electrical freq. weighting 250 Hz 0.15dB
Electrical freq. weighting 500 Hz 0.15dB
Electrical freq. weighting 2 kHz 0.15dB
Electrical freq. weighting 4 kHz 0.15dB
Electrical freq. weighting 8 kHz 0.15dB




CERTIFICATE OF CALIBRATION

Certificate Number:

243805

Page 4 of 8

B1: Absolute Acoustical Sensitivity

Frequency: 1000 Hz Uncertainty: 0.2 dB

Result: Passed

Name Input Level | Reading Deviation Limits

(dB) (dB) (dB) (dB)

Initial 94 93.38 0.62 93/95

Adjusted 94 94.00 0 93/95
B2: Linearity Of Resp To Steady Signal. Result: Passed

Frequency: 63 Hz Uncertainty: 0.2 dB

Range: 93.8 -113dB

Input Level E::::::‘: Exposure | Duration Deviation Limits Deviation Limits
(dB) (Path) (Pah) (s) (Pa*h) (Pah) (%) (%)
938 | 0005331 | 0.005223 | 20 ooootos | GON210/ 2 217426
988 | 0016857 | 0.016428 | 20 o0ooaz9 | GOMSIT 3 21/+26
1038 | 0053307 | 0.054780 | 20 0001473 | Go2113/ 3 217426

1088 | 0168573 [ 0.166353 | 20 0002220 | Q1T 4 217426
13 | 0.443392 | 0444100 | 20 0000717 | §350280/ 0 217426

Certificate Number:

CERTIFICATE OF CALIBRATION 243805

Page 5 of 8
Frequency: 1000 Hz Uncertainty: 0.2 dB Range: 65— 140dB

Input Level E;‘::::;‘; Exposure | Duration | Deviation Limits Deviation Limits

(dB) (Path) (Pa’h) (s) (Pa’h) (Pa*h) (%) (%)
65 0.000007 | 0.000007 | 20 -0.000000 | G000006 0 217426
70 0.000022 | 0.000023 [ 20 -0.000001 | G007 5 211+26
75 0.000070 | 0000070 | 20 -0.000000 | 000058/ 0 21426
80 0.000222 | 0.000218 [ 20 0000004 | GEETS 2 217426
85 0.000703 | 0.000690 | 20 0000013 | GRS 2 211+26
9% 0.002222 | 0.002168 [ 20 00o00ss | GELTES 3 211426
95 0.007027 | 0.007255 [ 20 0000228 | G5 3 211+26
100 | 0.022222 | 0.022133 | 20 ooo00ss | GOTTSEe 0 -21/+426
105 | 0.070273 | 0.070267 | 20 0000008 | G006/ -0 217426
10 | 0.222222 | 0220054 | 20 ooootes | C1TeseE! 0 21426
115 | 0.702728 | 0.700108 | 20 oooze20 | OSES15/ -0 21/+26
120 | 2.222222 | 2.243343 20 Dlpaiizl | el 1 21/+26
125 | 7.027284 | 7.138644 | 20 0111360 | 5551554 2 211426
130 |22.202223|23639277| 20 -at70ss | 755856 6 217426
135 | 70272830 [ 71.786040 [ 20 -isiaito | SRMEHI 2 211426
o |2220222[ 23141033 | 50 | qsgatoe | LAeRRRD! 7 211426

CERTIFICATE OF CALIBRATION

Certificate Number:

CERTIFICATE OF CALIBRATION

Certificate Number:
243805

Page 7 of 8

243805
Page 6 of 8
Frequency: 8000 Hz Uncertainty: 0.2 dB Range: 88.9-108.9dB
Input Level E:;z::er‘; Exposure | Duration | Deviation Limits Deviation Limits
(dB) (Pah) (Pa*h) (s) (Pah) (Pa*h) (%) (%)
889 | 0001725 | 0.001680 | 20 0000045 | GOMS03/ -3 217+26
939 | 0.005455 | 0.005345 | 20 ooootro | GOMSI/ 2 21/+26
989 | 0017250 | 0.016929 | 20 ooooazt | GO3628/ 2 21/+426
1039 | 0.054549 | 0053623 | 20 0000926 | QU084 2 21/+26
1088 | 0.172499 | 0.175035 | 20 0003436 | 18278/ 2 217426

B3: Frequency Weightings

Reference Frequency: 1000 Hz P 112.1 0
Reference Input Level: 137 dB Duration: 20 Seconds
" (Hg) (Path) Ratio Cmig | Uncertainty
63 0.270028 0.0024 0.0015/0.0038 0.15
125 2712798 0.0242 0.0174/0.0347 0.15
250 15.829190 0.1411 0.098/0.195 0.15
500 55.503876 0.4947 0.339/0.676 0.15
2000 149.5653223 1.3331 0.832/2.089 0.15
4000 119.686394 1.0668 0.631/2.512 0.15
8000 68.649803 0.6119 0.246/2.455 0.15

Result: Passed

B4: Short-Duration Signals

Uncertainty: 0.2 dB Frequency: 4000 Hz

Result: Passed

i | o | oo | ouraton Burtouraton Bl [EXCie] xposure [oeviton] it
(dB) (dB) Bursts (ms)| (Pah)

14 95 1:100 10 10 990 0.002791 | 0.003093 11 |-21/+26
124 95 | 1:1000 10 1 999 0.002791 | 0.003071 10 |-21/+26
129 100 | 1:1000 10 1 999 0.008826 | 0.009774 1 |-29/+41
129 100 | 1:1000 10 10 9990 [ 0.008826 | 0.009186 4 |297+41
139 110 | 1:1000 10 1 999 0.088259 | 0.100582 14 |-297+41




CERTIFICATE OF CALIBRATION

Certificate Number:
243805

Page 8 of 8

BS5: Response to Unipolar Pulses

Uncertainty: 0.2 dB Frequency: 1000 Hz
Positive
Exposure Ex;osure Time Devi: Limits Deviation| Limits
) e el I (Path) o | )
11.077435 | 11520673 30 |-0aspa8| B7o1178) 4 |21/428

Result: Passed

B6: Latching Overload Indicator

Frequency: 1000 Hz

Level Expected To

(dB) ‘Overload Overloaded
140 No No

143 Yes Yes

Uncertainty: 0.2 dB

Result: Passed

End of results

ISSUED BY

DATE OF ISSUE 30 June 2025

Cirrus Research plc

' CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER 243806

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 1 0of 3

Approved signatory
N.Smith
Electronically signed:

Octave-band filter : IEC 61260-3:2016

Instrument information

Manufacturer: Cirrus Research plc Notes:
Model: CR:120A

Serial number: MK502821

Firmware version: 1.1.1840

Test summary

Date of calibration: 30 June 2025

The calibration was performed respecting the requirements of ISO/IEC 17025:2017.
The dosimeter submitted for testing successfully completed the periodic tests of IEC 61260-3:2016.

The dosimeter submitted for testing conforms to the specifications in IEC 61260-3:2016.

Test equipment

Manufacturer Model Serial number
Signal Generator SIGLENT SDG1032X SDG1XDDD7R6629
Attenuator Cirrus Research ZE:952 96919
Environmental Monitor Comet T7510 16966334

Notes

This certificate provides traceabllty of measurement to the SI system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may ot be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The resuts within this certificate relate only to the items calbrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.

CERTIFICATE OF CALIBRATION

Certificate Number:
243806

Page 2 of 3

Environmental conditions

The following conditions were recorded at the time of the test:

Before  Pressure:

After

101.28 kPa

Pressure:  101.27 kPa

Temperature: 22.6 °C
Temperature: 22.3 °C

Humidity: 47.5 %
Humidity:  47.4 %

Test results summary

Test Result

Relative attenuation

Complies
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NAC

ASSOCIATES CO.,LTD.

JIRANATEE

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

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Sangkok 10600 (Thalland)
Tel: 46608680812
Mobie:+6686399453

Web site: www jiranatee.com
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Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Acoustic calibration laboratory.
Calibration services department.

“mail: jnac-calibration@jiranatee.com

CALIBRATION REPORT

MEASUREMENT ITEM Dose meter

MANUFACTURER Cirrus Research plc

MODEL/TYPE :120A

SERIAL NUMBER MK502818

1D NUMBER RYG_F50639

CONDITION AS-RECEIVED : Used item

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

RECEIVED DATE :18Sep 2025

MEASUREMENT DATE :195ep 2025

ISSUE DATE :195ep 2025

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature 1230430 -

Relative Humidity :55.0415.0 %RH

Atmospheric Pressure :1010¢ 10 hPa

PRECONDITIONING

18/ 09/ 2026

NEXT CAL DATE

Calibration report Number

CDM-089-68

Calibration procedure:

The Noise dosimeter (Unit Under Calibration) was
calibrated against Standard dosebadge. reader
model: CR:516 which  the - calibration . was
performed respecting the requirements of ISO/IEC
17025:2017 and carried out in accordance with
the requirements of IEC 60942:2003 where
applicabl.

Traceability:
This centificate provides a_traceability of The
measurement to  recognized the  national
Standards, and to realization of the international
System of units (SI) through Cirrus research plc via
Certificate number: 248239

: The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

being performed.

STANDARD USED DURING CALIBRATION:

Instrument name: _Sound Calibrator Manufacturer: _Cirrus Research plc. Model: _CR:516 Serial number: 99808
Remark: Sound Calibrator with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.
CALIBRATION RESULTS:
Table 1: The results of dose meter calibration are reported in the table below.
‘Sound Calibrator Level" Noise Dosimeter reading” Error =
(dB) (d8) (dB)
114.0 1140 00 ¢
5

Calibrated by:
& Mr. Sorawit Thachalad

Remark:
B

Miss Jittraporn Lertsomphol
O Miss Ruangrumpai Phoommit

Approved signatory:

NAC

1 JIRANATEE ASSOCIATES CO., LT

ipplied to Unit Under Calibration.

*The measurement reading of Unit Under Calibration.

Mr. Parinya Booncharoen
Calibration Department Manager

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE Y

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

innovative
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2%
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afAccreditation Board
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instrument ,///Q
gl N CALIBRATION LABORATORY
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Certificate of Calibration

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

Customer
Name  ALS Laboratory Group Thailand Co., Ltd. Certificate No : 25-ACT-108
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-1447

Bangkok 10250

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Cla

Manufacturer : Cirrus Range : 94, 114 dB 1000 Hz

Model : CR:516 Instrument Status : Used

Serial Number : 100245

) : BKK_FS1367

Calibration Environment and Details ROVIEW By ... 7o
Temperature :(232°C)

Humidity + (50 + 20 %RH ) APPROVED BY SFW

B: tric P : (1013 £10.0 hPa
arometric Pressure ) NEXT CAL DaTE...14/07/26

Received Date : 24 June 2025

Calibration Date : 14 July 2025

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 20 June 2026
THD Multimeter 2015 1047765 NIMT 4 February 2026
Traceability + This certificate providoes ity of to national standard, and to the

realization of the international System of Units (SI).

Note

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

confidence approximately 95 %.
e~ MEe

Mr. Noppadon Luangart

Calibrated By : Approved By :
Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 14 July 2025

Iy 10 the item calibrated. not be. in fall, withe of the Tnnovative Instrument Co, Ltd

FM-708-ACT-02 Rev.04 Issue date 17/2/25

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 1.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINC

)I SUNTINAKORN 11 TAMBON BANC

AEO,
: 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Sound pressure level

N,

A Al Py

of - N
innovative JaeHRA s
instrument %7 22X SR ERILED
it caunation LasonaTony
Page 2 of 2

Certificate No : 25-ACT-108

Calibration Result

Request No : Req-2025-1447

Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty
(dB) Measured | Deviated value | Measured | Deviated value [ (+dB)
94 dB /1000 Hz 94.08 0.08 - - 0.11
114 dB/ 1000 Hz 11427 0.27 = - 0.11
Frequency of Sound pressure level
Calibration Range Without A A Uncertainty
(Hz) Measured (Hz) | Deviated value| Measured (Hz) |Deviated value| (%)
94.dB /1000 Hz 1000.00 0.00 = = 0.01
114 dB/ 1000 Hz 1000.00 0.00 = = 0.01
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range ‘Without A A Uncertainty
(Hz) Measured (%) Measured (%) (% %)
94 dB /1000 Hz 222 - 0.17
114 dB/ 1000 Hz 1.30 - 0.17

Note :

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

of the Innovative Instrument Co,, L.

Iy 10 the item calibrated. a not be.

in full, withou

FM-708-ACT-02 Rev.04 Issue date 17/2/25

Next cat pate.. 18/ 09/ 2026

NAC

JIRANATEE ASSOCIATES CO.,LTD.

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISK-TIS 17025

liranatee Associates Co,Ltd CALIBRATION 0367

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Acoustic calibration laboratory

Bangkok 10600 (Thailand) Calibration services department.

Tel: +6608680812 Calibration report Number
Mobile: +66863999453

£-mal: jnac-calibration@jiranatee.com

Web site: wwwjiranatee.com CDM-090-68

CALIBRATION REPORT :

Page 10f 1 Pages

MEASUREMENT ITEM : Dose meter Calibration procedure:
MANUFACTURER rrus Research plc The Noise dosimeter (Unit Under Calibration) was
MODEL/TYPE calibrated against Standard dosebadge. reader
A o eriats model: CR:516 which the - calibration - was
SRR ey performed respecting the requirements of ISO/IEC
5 17025:2017 and carried out in accordance with
CONDITION AS-RECEIVED + Used tem the requirements of IEC 60942:2003 where
CUSTOMER + ALS laboratory group (Thailand) Co., Ltd. applicable.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang, Traceability:
Banghok’1250 Thakand. This certificate provides a traceability of The
megsurement to recognized the  national
RECEIVED DATE +185ep 2025 Standards, and to realization of the international
MEASUREMENT DATE 9 5ep 2025 System of units (S1) through Cirrus research ple via
1SSUE DATE £195ep 2025 Certificate number: 248239
ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:
Temperature : e
Relative Humidity HRH
Atmospheric Pressure hPa

PRECONDITIONING : The dose meter (Unit Under Calibration) was preconditioning 24 hours at ambient conditions prior to calibration

being performed.

STANDARD USED DURING CALIBRATION:

Instrument name: _Sound Calibrator Manufacturer: _Cirrus Research plc. Model: CR:516 Serial number: 99808
Remark: Sound Calibrator with Internal Acoustic Calibrator to IEC 60942: 2003 Class 2.
CALIBRATION RESULTS:
Table 1: The results of dose meter in the
‘Sound Calibrator Level” Noise Dosimeter reading Error o
(d8) (d8) (d8)
114.0 1140 00 v
] 3
Calibrated by:

Approved signatory:
Mr. Parinya Booncharoen
Calibration Department Manager

& Mr. Sorawit Thachalad
Miss Jittraporn Lertsomphol
01 Miss Ruangrumpai Phoommit

NAC

JIRANATEE ASSOCIATES 00,1

Remark:
B

Calibration.

*The measurement reading of Unit Under Calibration.

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




SARTORILS

Accredited by

NSC-TISI-TIS 17025 LI

Calibration 0426

NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration certificate Calibration Certificate No. ~ 26BCI0069

This calibration certificate documents the
traceability to national standards.

Object Electronic non-automatic weighing instrument

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

Manufacturer Sartorius

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08

Type MSE125P-100-DU.

This certificate relate and apply this equipment

Serial | QM Ident. no. 33108993 | RYG_EN0004

only.
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)
616/10 Moo 5 T.Maenamkoo, A.Pluak Daeng,
Rayong 21140, Thailand.
I Thanitalt,
Order no. 278579 REVIEW BY ...l

Number of pages APPROVED BY

Calibration certificate No.: 26BCI0069
Calibration Certificate

Calibration object

Multi range instrument

Model MSE125P-100-DU.

Serial Number 33108993

QM Ident. no | Inventory no. RYG_ENO0004 | -

Range 1 2
Maximum capacity (Max. load) 60.00000 g 120.0000 g
Measured up to 60.00000 g 120.0000 g
Scale interval 0.00001 g 0.0001g
Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | -
Building | Floor -]

Room Laboratory Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guidelines on the Calibration of Non-Automatic Weighing
Instruments

Test equipment

Date of calibration 03 Feb 2026 03/02/27 Test equipment type Test equipment ID Valid until
NEXT CAL DATE......2 = 20 S0

Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026
Test weight set OIML R111 E2 Certificate No.M2508149S ,E2(Traceable to S unit through TCS) 19 Aug 2027

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the

issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date of issue 03 Feb 2026 Approval of the Calibration Certificate Person in charge

Mr. Chonchai Inthana Chonchai Inthana

Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok Version 6.7 Page 116 10310 Bangkok Version 6.7 Page 2|6

Calibration certificate No.: 26BCI0069
Calibration Certificate

Range 1
Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 03 Feb 2026
Temperature at place of calibration | Temp. diff.
Tweights - Tplace

Measuring conditions

24°C|05K
The installation site is suitable. The device is level. Balance was loaded up
to Max before test.

Comments Humidity 54.0 %RH.

Measurement results | Measurement uncertainties
Repeatability Eccentricity

Calibration certificate No.: 26BCI0069
Calibration Certificate

Range 2
Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 03 Feb 2026
Temperature at place of calibration | Temp. diff.
Tweights - Tplace

Measuring conditions

24°C|05K
The installation site is suitable. The device is level. Balance was loaded up
to Max before test.

Comments Humidity 54.0 %RH.

Measurement results | Measurement uncertainties
Repeatability Eccentricity

Test load (nominal): 50 g Test load (nominal): 50 g Test load (nominal): 100 g Test load (nominal): 50 g
509 Center 50.00001 g 100 g Center 50.00001 g

1 50.00001 g Front left 50.00001 g 1 100.0000 g Front left 50.00001 g
2 50.00001 g Back left 50.00001 g 2 100.0000 g Back left 50.00001 g
3 50.00000 g Back right 50.00001 g 3 100.0000 g Back right 50.00001 g
4 50.00001 g Front right 50.00000 g 4 99.9999 g Front right 50.00000 g
5 50.00002 g Maximum deviation from centric loading indication 5 100.0000 g Maximum deviation from centric loading indication
5 50.00001 g |Alecc| max = 0.00001 g 5 100.0000 g |Alecc| max = 0.00001 g
7 50.00001 g 7 100.0000 g
8 50.00002 g 8 100.0000 g
9 50.00001 g 9 100.0000 g
10 50.00000 g 10 100.0000 g

s =0.000007 g s =0.00003 g

Error of indication

Testload Indication Error  Expansion factor Uncertainty ~Uncertainty relative
L I E k uE Urel(E)

0.01000 g 0.01000 g 0.00000 g 2.00 0.000024 g 0.24 %
0.05000 g 0.05000 g 0.00000 g 2.00 0.000024 g 0.048 %
010000 g 0.10000 g 0.00000 g 2.00 0.000037 g 0.037 %
050000 g 0.50000 g 0.00000 g 2.00 0.000037 g 0.0074 %
1.00000 g 1.00000 g 0.00000 g 2.00 0.000037 g 0.0037 %
200003 g 2.00003 g 0.00000 g 2.00 0.000050 g 0.0025 %
500002 g 5.00002 g 0.00000 g 2.00 0.000050 g 0.0010 %
10.00001 g 10.00001 g 0.00000 g 2.00 0.000069 g 0.00069 %
19.99999 g 20.00000 g 0.00001 g 2.00 0.000069 g 0.00035 %
50.00001 g 50.00001 g 0.00000 g 2.00 0.000091 g 0.00018 %
57.00005 g 57.00006 g 0.00001 g 2.00 0.00017 g 0.00030 %

Maximum error of indication [Elmax = 0.00001 g

UrefE) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the callbration certificate | Interpretation of measurement resuits.

Reference note: The reported expanded Uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probabilly that the value of the
measurand will be in the assigned value range.

Error of indication

Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L ! E k u(E) Urel(E)
10.00001 g 10.00001 g 0.00000 g 2.00 0.000069 g 0.00069 %
65.0000 g 65.0000 g 0.0000 g 2.00 0.00017 g 0.00026 %
70.0000 g 70.0000 g 0.0000 g 2.00 0.00017 g 0.00024 %
75.0000 g 75.0000 g 0.0000 g 2.00 0.00018 g 0.00023 %
80.0000 g 80.0000 g 0.0000 g 2.00 0.00018 g 0.00023 %
85.0000 g 85.0000 g 0.0000 g 2.00 0.00021 g 0.00025 %
90.0000 g 90.0000 g 0.0000 g 2.00 0.00019 g 0.00021 %
95.0000 g 95.0000 g 0.0000 g 2.00 0.00022 g 0.00023 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00017 g 0.00017 %
110.0000 g 110.0000 g 0.0000 g 2.00 0.00028 g 0.00025 %
120.0000 g 120.0000 g 0.0000 g 2.00 0.00028 g 0.00023 %

Maximum error of indication |Emax = 0.0000 g
UrefE) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the callbration certificate | Interpretation of measurement resuits.

Reference note: The reported expanded Uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probabilly that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®

10310 Bangkok Version 6.7 Page 3|6

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 4|6




Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Range 1

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 210K

Uncertainty of the weighing result Ug(W) Ug|(W) = 0.000016 g +3.70 - 107° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading Rinto this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative

R Ugl(W) Ugl(W)rel

1% 0.60000 g 0.000018 g 0.0030 %

25% 15.00000 g 0.000072 g 0.00048 %

50 % 30.00000 g 0.00013 g 0.00042 %

75 % 45.00000 g 0.00018 g 0.00041 %

100 % 60.00000 g 0.00024 g 0.00040 %
Graphic realization of the relative uncertainty of | process y
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Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.00470 g

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Range 2

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 210K

Uncertainty of the weighing result Ug(W) Ug|(W) = 0.000086 g +3.00 - 10° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading Rinto this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugl(W) Ugl(W)rel
1% 1.20000 g 0.000090 g 0.0075 %
25 % 30.00000 g 0.00018 g 0.00059 %
50 % 60.00000 g 0.00027 g 0.00044 %
75 % 90.0000 g 0.00036 g 0.00040 %
100 % 120.0000 g 0.00045 g 0.00038 %
Graphic realization of the relative uncertainty of | process y
o, Safety factor
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]
Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.02577 g
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Certificate of System Qualification REVIEW %‘W/ K
GC-0Q

System ID: BKK_EN0126_GC6 RSy o 21/10/26
Organization Name: ALS Laboratory Group (Thailand) Co., Ltd.

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

Date: October 22, 2025 2:51:58 PM
EQP Name: AgilentRecommended

EQP Revision: GC.02.53

Overall Qualification Status: Pass

CDS Logon Verification - GC

Logon: Suriya Thongkaew

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 Decay

Name: 7890
Front SsL
Setpoint Status: Pass
Pressure: 25.0 psi
Pressure Change: 0.3 psi /5 minutes
Agilent Recommended: >= 120 and <= 105
Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6

Page 1/24
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Overall Inlet Pressure Decay Test Status

Pass

Inlet Pressure Accuracy

Name: 7890
Front SsL
Setpoint Status: Pass
Setpoint Actual
Inlet Pressure: 25.0 psi 252 psi
Accuracy: 0.2 psi
Agilent Recommended: <= 1.2

Overall Inlet Pressure Accuracy Test Status

Pass

Inlet Pressure Decay

Name: 7890
Back SsL
Setpoint Status: Pass
Pressure: 25.0 psi
Pressure Change: 0.4 psi /5 minutes
Agilent Recommended: >= 120 and <= 105

Overall Inlet Pressure Decay Test Status

Pass

Inlet Pressure Accuracy

Name: 7890

Back SsL
Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6
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Setpoint Status: Pass

Setpoint Actual
Inlet Pressure: 25.0 psi 252 psi
Accuracy: 0.2 psi
Agilent Recommended: <= 1.2

Overall Inlet Pressure Accuracy Test Status

Pass

Agilent CrossLab Compliance Services

©2025 by Agilent Technologies

Overall Detector Flow Accuracy Test Status

Pass

Agilent CrossLab Compliance Services

Detector Flow Accuracy

22111dijeuifhuie1

Name: 7890
Front FID
Setpoint Status: Pass
Flow Type: Fuel
Setpoint: 30.0 mL/min Measured Flow: 30.8
Accuracy: 0.8 mL/min
Agilent Recommended: <= 10.0 % setpoint ([3.0 ml/min
Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.
Setpoint Status: Pass
Flow Type: Oxidizer
Setpoint: 400.0 mL/min Measured Flow: 396.0
Accuracy: 4.0 mL/min
Agilent Recommended: <= [100 % setpoint ( 400 mi/min
Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.
Setpoint Status: Pass
Flow Type: Makeup
Setpoint: 25.0 mL/min Measured Flow: 24.7
Accuracy: 0.3 mU/min
Agilent Recommended: <= 10.0 % setpoint (|25 ml/min

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

mL/min

)

mL/min

)

mL/min

)

Detector Flow Accuracy

Name: 7890
Back FID
Setpoint Status: Pass
Flow Type: Fuel
Setpoint: 30.0 mL/min Measured Flow: 29.5
Accuracy: 05 mL/min
Agilent Recommended: <= [100 % setpoint (130 mi/min
Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.
Setpoint Status: Pass
Flow Type: Oxidizer
Setpoint: 400.0 mL/min Measured Flow: 397.0
Accuracy: 3.0 mU/min
Agilent Recommended: <= 10.0 % setpoint ( |40.0 ml/min
Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.
Setpoint Status: Pass
Flow Type: Makeup
Setpoint: 250 mL/min Measured Flow: 248
Accuracy: 0.2 mL/min
Agilent Recommended: 10.0 % setpoint (|25 mi/min

Limitis percentage of setpoint or 0.5 mi/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status

Pass

mL/min

mL/min

mL/min

GC Oven Temperature Accuracy

Name: 7890
Date: October 22, 2025 2:51:58 PM Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6 System ID: BKK_EN0126_GC6
Page 3/24 Page 4 /24
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Setpoint Status: Pass Setpoint Status: Completed
Zone: Oven
SetpointActual Injection Volume on Column: 1.0 uL
Temperature: 230.0 2291 °C Overall Scouting Run Status
Accuracy: 09 c Completed
Agilent Recommended: >= |-1.0 % setpoint in K (|50 °c o)
<= 10 % setpoint in K (|50 c o) Noise and Drift
Setpoint Status: Pass 221 1 1 d..e .fh ,e1 Tested Combination1 Front SsL ! Front FID
feutnti
Zone: Oven j Name: 7890
Setpoint/Actual
Temperature: 100.0 99.9 c Setpoint Status: Pass
Acouracy: 04 c Base Signal: 143 pPA
Agilent Recommended: >= |10 % setpoint in K (|37 c ) ASTM Noise Drift
<= 10 % setpoint in K (|37 c ) PA pAh
0.05 0.03
Overall GC Oven Temperature Accuracy Test Status Agilent Recommended: < lo1o < l2s0
Pass Status: Pass Pass
GC Oven Temperature Stability
Overall Noise and Drift Test Status
Name: 7890 Pass
Setpoint Status: Pass
SetpointAverage Injection Precision
Temperature 1000 998 ¢ Tested Combinationt Front ssL / Front FID
Stability: 0.1 °C Name: 7693A
i : <=
Agilent Recommended: 05 Setpoint Status: Pass
Overall GC Oven Temperature Stability Test Status Injection Volume on Column: 1.0 uL
Pass Area RSD: 033 % Retention Time RSD: 0.10 %
Agilent Recommended: <= 3.00 <= 1.00
Scouting Run
Overall Injection Precision Test Status
Tested Combination1 Front SSL ! Front FID
Pass
Injection Tower
Name: 7693A Signal to Noise
Date: October 22, 2025 2:51:58 PM Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6 System ID: BKK_EN0126_GC6
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Overall Noise and Drift Test Status

Pass

Agilent CrossLab Compliance Services

Injection Precision

Tested Combination2
Name:

Setpoint Status:

Injection Volume on Column:

Area RSD:

Agilent Recommended:

Back SsL
7693A

Pass

0.43 %
<= 3.00

Overall Injection Precision Test Status

Pass

| Back FID

Retention Time RSD: 0.09 %
<= 1.00

Tested Combination1 Front SSL ! Front FID
Injection Tower
Name: 7890
Setpoint Status: Pass
Signal to Noise: 1393680
Agilent Recommended: >= 300000
Overall Signal to Noise Test Status
Pass
Scouting Run
Tested Combination2 Back SsL / Back FID
Injection Tower
Name: 7693A
Setpoint Status: Completed
Injection Volume on Column: 1.0 uL
Overall Scouting Run Status
Completed
Noise and Drift
Tested Combination2 Back SsL / Back FID
Name: 7890
Setpoint Status: Pass
Base Signal: 133 PA
ASTM Noise Drift
pA pAh
0.05 0.01
Agilent Recommended: <= 10.10 <= 1250
Status: Pass Pass
Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6
Page7/24

Signal to Noise

Tested Combination2

Back SSL

Injection Tower

/ Back FID

Name: 7890
Setpoint Status: Pass
Signal to Noise: 1251862
Agilent Recommended: >= 300000
Overall Signal to Noise Test Status
Pass
Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6
Page 8/24
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name
Flow Data Input
Temperature Data Input

Tested Combination1

Injection Technique
Sampler Identifier
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique

Sampler Identifier

Inlet

Detector

LTM Included?
sampler 1

Manufacturer

Type

Name

Model Number

Serial Number

Firmware Revision

BKK_EN0126_GC6
Agilent Technologies
7890

Manual Data

Manual Data or Other Data Logging

Injection Tower
Sampler 1
Front

Front

No

Injection Tower
Sampler 2
Back

Back

No

Agilent Technologies
Injection Tower
7693A

G4513A
CN10340103

A.11.06

Agilent CrossLab Compliance Services

Usage Sample Injection
Location Front
Syringe Volume (uL) 10

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

System ID:

BKK_EN0126_GC6

Page 9/24
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Sampler 2
Manufacturer
Type
Name
Model Number
Serial Number
Firmware Revision
Usage
Location
Syringe Volume (uL)

Sampler 3
Manufacturer

Type

Name

Model Number
Serial Number
Firmware Revision
Vial Heater

Mainframe 1

Manufacturer

Name

Model Number

Serial Number

Firmware Revision
Component ID/Asset No.

Oven Type

Agilent Technologies
Injection Tower
7693A

G4513A
CN16280128
A.11.06

Sample Injection
Back

10

Agilent Technologies
Tray

7693A

G4514A
CN18250032
A12.04

Not installed

Agilent Technologies
7890

G3440A
CN11461066
A.01.16
BKK_EN0126_GC-6

Standard

Agilent CrossLab Compliance Services

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

System ID:

BKK_EN0126_GC6
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Inlet 1
Manufacturer Agilent Technologies
Name 7890
Type ssL
Location Front
Carrier Gas Helium

Control Type Electronic Pressure Control (EPC)

Purged Inlet Yes
Inlet 2
Manufacturer Agilent Technologies
Name 7890
Type SSL
Location Back
Carrier Gas Helium

Control Type Electronic Pressure Control (EPC)

Purged Inlet Yes
Detector 1
Manufacturer Agilent Technologies
Name 7890
Type FID
Adapter Capillary

Control Type Electronic Pressure Control (EPC)

Location Front
Makeup Gas Nitrogen
Detector 2
Manufacturer Agilent Technologies
Name 7890
Type FID
Adapter Capillary

Control Type Electronic Pressure Control (EPC)

Agilent CrossLab Compliance Services

Location Back

Makeup Gas Nitrogen
Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6
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Electronic Signature

Purpose

Agilent CrossLab Compliance Services

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-offis an electronic signature that requires two distinct i

: unique

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

sitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Suriya Thongkaew
Logged On User Name: suriya.thongkaew@non.
Signature Creation Date: October 22, 2025

Reason for Signature:

ACE Self Qualification Status

agilent.com

Executed protocol and published this original version of document

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

qualification summary report is available in the session folder location

Regulatory Disclaimer

SDS\ClearStore\AceSelfQualification.

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our

interpretation of applicable regulations as well as industry best practices. The

document is designed to provide an important component of a complete

compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes

no promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including

but not limited to, the implied warranties or merchantability and fitness

for a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection

with the fumishing, performance, or use of this material

Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6

Page 12

124

©2025 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew
Report Generated by Hostname: DESKTOP-2HEMTKJ

0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Print Date: October 22, 2025 2:

System

KK_EN0126_GC6
00 PM

Time Transaction  Activity
State Performed

Type of Transaction

Optional Information

October 21,2025 1:44:51  Audit
PM

SessionCreated ~ Session

Host Name:
DESKTOP-2HBMTKJ, Drive
Serial Number: 76C1E981

October 21,2025 1:44:51  start Configuration ~~ Session None
PM
October 21,2025 1:44:51  Audit Entitlement Licensing Session identier generated:
PM XYPO-PNEJ-OW00-0RZS-HR
80
October 21,2025 1:48:11  Audit Entitlement Licensing Succesfully unlocked session
PM identified by
XYPO-PNEJ-0W00-0RZ5-HR
80 with unlock code
76BX-519E-XKYX-1JR1-JRE
0
October 21,2025 1:57:45  Audit EqpLoaded Session EQP details for primary
PM technique [Gc] -
File path
[ProtocolPacks/Ge/Configurat
0n$/02.63/Gc.02.53.eqp),
EQP File Name:
Gc.02.53.eqp], EQP Name:
{AgilentRecommended] Proto
col Revision :[G.02.53]
October 21,2025 1:57:39  End Configuration ~~ Session None
M
October 21,2025 1:57:46  start Qualification  Session oa
PM
October 21,2025 1:57:46  start Execution CDS Logon Verification - GG - None
PM 7890: - Qualitative test
October 21,2025 2:18:54  End Execution CDS Logon Verification - GG - Run Count : 1
PM 7890: - Qualitative test
Page 1/12
Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6
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User Name: suriya.thongkaew System Id: BKK_EN0126_GCS
Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM
0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Time Transaction  Activity Type of Transaction Optional Information
State Performed
October 21,2025 2:19:27  start Execution System Inspection and Basic ~ None.
PM Safety and Operation - 7890: -
Qualitative Test - No setpoints
associated
October 21,2025 2:19:47  End Execution System Inspection and 45T | Run Count : 1
PM Safety and Operation - 7890: -
Qualitative Test - No setpoints
associated
October 21,2025 2:19:50  start Execution Inlet Pressure Decay - Front  None
PM SSL: - Pressure Controlled Inlet
-8:25.0 psi- L: >= -2.0 psi and
<=05psi
October 21,2025 2:25:44  End Execution Inlet Pressure Decay - Front  Run Count : 1
PM SSL: - Pressure Controlled Inlet
-$:25.0 psi- L: >= 2.0 psi and
<=05psi
October 21,2025 225:52  start Execution Inlet Pressure Accuracy - Front None
PM SSL: - Pressure Controlled Inlet
-8:250psi-Li<=1.2psi
October 21,2026 2:28:43  End Execution Inlet Pressure Accuracy - Front  Run Count : 1
PM SSL: - Pressure Controlled Inlet
51250 psi- L <= 1.2 psi
October 21, 2025 2:28:45  start Execution Inlet Pressure Decay - Back  None
PM SSL: - Pressure Controlled Inlet
-$:25.0 psi- L >= 2.0 psi and
= 0.5 psi
October 21,2025 2:33:42  End Execution Inlet Pressure Decay - Back  Run Count : 1
PM SSL: - Pressure Controlled Inlet
-$:25.0 psi-L: >=-2.0 psiand
.5 psi
October 21,2025 233:50  start Execution Inlet Pressure Accuracy - Back None
PM SSL: - Pressure Controlled Inlet
-8:250psi-Li<=1.2psi
Page2/12
Date: October 22, 2025 2:51:58 PM

System ID: BKK_EN0126_GC6
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User Name: suriya.thongkaow Systom Id: BKK_EN0126_GC6
Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM
0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Time Transact Activity Type of Transaction Optional Information
State Performed
October 21,2025 2:34:27  End Execution Inlet Pressure Accuracy - Back  Run Count : 1
PM SSL: - Pressure Controlled Inlet
-$:25.0psi-Li<=1.2psi
October 21,2025 2:34:32  start Execution Detector Flow Accuracy - Front  None
M FID: - Type : Fuel - $: 30.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:5039  Audit Data Detector Flow Accuracy - Front  Manual Data Entry
PM FID: - Type : Fuel - $: 30.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:50:41  start Execution Detector Flow Accuracy - Front  None
PM FID: - Type : Oxidizer - S: 400.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:5045  start Execution Detector Flow Accuracy - Front  None
M FID: - Type : Fuel - S: 30.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:5053  End Execution Detector Flow Accuracy - Front  Run Count : 1
M FID: - Type : Fuel - $: 30.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:50:56  start Execution Detector Flow Accuracy - Front None
PM FID: - Type : Oxidizer - S: 400.0
mLimin - L: <= 10.0% setpoint
October 21,2025 2:54:08  Audit Data Detector Flow Accuracy - Front  Manual Data Enlry
M FID: - Type : Oxidizer - S: 400.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:54:15  Audit Data DataManager DataManager was in a data
PM Verification state but the user
chose to start over
October 21,2025 2:54:31  Audit Data Detector Flow Accuracy - Front  Manual Data Entry
PM FID: - Type : Oxidizer - S: 400.0
mLimin - L: <= 10.0% setpoint
October 21,2025 2:54:34  End Execution Detector Flow Accuracy - Front  Run Count : 1
M FID: - Type : Oxidizer - S: 400.0
mUmin - L: <= 10.0% setpoint
Page 3/12
Date: October 22, 2025 2:51:58 PM
BKK_EN0126_GC6
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User Name: suriya.thongkaow Systom Id: BKK_EN0126_GC6
Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM
0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Time Transaction  Activity Type of Transaction Optional Information
State Performed
October 21,2025 2:54:48  start Execution Detector Flow Accuracy - Front  None
PM FID: - Type : Makeup - S: 25.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:57:00  Audit Data Detector Flow Accuracy - Front  Manual Data Entry
M FID: - Type : Makeup - S: 25.0
mUmin - L: <= 10.0% setpoint
October 21,2025 2:57:03  End Execution Detector Flow Accuracy - Front  Run Count : 1
PM FID: - Type : Makeup - S: 25.0
mUmin -L: <= 10.0% setpoint
October 21,2025 2:57:38  start Execution Detector Flow Accuracy - Back  None
PM FID: - Type : Fuel - $: 30.0
mUmin - L: <= 10.0% setpoint
October 21,2025 30015 Audit Data Detector Flow Accuracy - Back  Manual Data Enlry
M FID: - Type : Fuel - S: 30.0
mUmin - L: <= 10.0% setpoint
October 21,2025 3:00:17  End Execution Detector Flow Accuracy - Back  Run Count : 1
M FID: - Type : Fuel - $: 30.0
mUmin - L: <= 10.0% setpoint
October 21,2025 3:00:20  start Execution Detector Flow Accuracy - Back None
PM FID: - Type : Oxidizer - S: 400.0
mLimin - L: <= 10.0% setpoint
October 21,2025 3:03:03  Audit Data Detector Flow Accuracy - Back  Manual Data Entry
M FID: - Type : Oxidizer - S: 400.0
mUmin - L: <= 10.0% setpoint
October 21,2025 3:0306  End Execution Detector Flow Accuracy - Back  Run Count : 1
PM FID: - Type : Oxidizer - S: 4000
mUmin - L: <= 10.0% setpoint
October 21,2025 3:03:08  start Execution Detector Flow Accuracy - Back  None
PM FID: - Type : Makeup - S: 25.0
mLimin - L: <= 10.0% setpoint
October 21,2025 3:07:25  Audit Data Detector Flow Accuracy - Back  Manual Data Entry
M FID: - Type : Makeup - S: 25.0
mUmin - L: <= 10.0% setpoint
Page 4/12
Date: October 22, 2025 2:51:58 PM
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User Name: suriya.thongkaew System Id: BKK_EN0126_GC6
Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM
0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Time Transaction  Activity Type of Transaction Optional Information
State Performed
October 21,2025 3:07:28  End Execution Detector Flow Accuracy - Back  Run Count: 1
PM FID: - Type : Makeup - S: 25.0
mUmin - L: <= 10.0% setpoint
October 21,2025 3:07:53  start Execution GC Oven Temperature None
PM Accuracy - 7890: - Température
Oven - :230.0°C - L: >= 1.0
AND <= 1.0 % setpoint in K
October 21,2025 3:21:20  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7890: - Temperature
Oven - :230.0°C - L: >= 1.0
AND <= 1.0 % setpoint in K
October 21,2025 3:21:22  End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890: - Temperature
Oven - §:230.0°C - L: >= 1.0
AND <= 1.0 % setpoint in K
October 21,2025 3:21:36  start Execution GC Oven Temperature None
oM Accuracy - 7890: - Temperature
Oven - : 100.0°C - L: >= 1.0
AND <= 1.0 % setpoint in K
October 21,2025 3:30:43  Audit Data GC Oven Temperature Manual Data Entry
PM Accuracy - 7890: - Temperature
Oven - §: 100.0°C - L: >= 1.0
AND <= 1.0 % setpoint in K
October 21,2025 3:3045  End Execution GC Oven Temperature Run Count : 1
PM Accuracy - 7890: - Temperature
Oven-§: 100.0°C - L: >= 1.0
AND <= 1.0 % setpoint in K
October 21,2025 3:30:48  start Execution GC Oven Temperature Stabilty None
PM - 7890: - Temperature : Oven -
$:1000°C - L: <= 05°C
October 21,2025 3:50:20  Audit Data GC Oven Temperature Stabilty Manual Data Entry
PM - 7890: - Temperature : Oven -
$:1000°C - L: <= 05°C
Page5/12
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User Name: suriya.thongkaew System Id: BKK_EN0126_GCS
Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM
0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Time Transaction  Activity Type of Transaction Optional Information
State Performed
October 21,2025 3:50:24  End Execution GC Oven Temperature Stability Run Count : 1
PM - 7890: - Temperature : Oven -
§:100.0°C - L: <= 05°C
October 21,2025 3:50:31  start Execution GC Scouting Run - Injecticr, | None
PM Tower, Front SSL, Front FID -
Part of System Preparation - No
limits associated
October 21, 2025 3:55:30  Audit AceClosed Session None
PM
October 22, 2025 10:10:41 Audit AceRestarted  Session Host Name:
M DESKTOP-2HEMTKJ, Drive
Serial Number: 76C1E981
October 22, 2025 10:10:42  Audit SessionReloaded Session None
AM
October 22, 2025 10:10:44 start Qualfication Session oa
M
October 22, 2025 10:10:45 _start Execution GC Scouting Run - Injection ~ None.
AM Tower, Front SSL, Front FID: -
Part of System Preparation - No
limits associated
October 22, 2025 2:15:45  Audit Data DataManager DataManager was in a data
PM verification state but the user
chose to start over
October 22, 2025 2:16:36  Audit Data GC Scouting Run - Injection ~ Datafiles Path : DALS.
PM Tower, Front SSL, Front FID: - GC-610Q2025\SCOUTING_0
Part of System Preparation - No 1.DVFID1A.ch
fimits associated
Page 6/12
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System ID: BKK_EN0126_GC6
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Agilent CrossLab Compliance Services

User Name: suriya.thongkaew
Report Generated by Hostname: DESKTOP-2HEMTKJ

0Q2025 GC ALS GC-6 CN11461066 Transaction log :

System Id: BKK_EN0126_GC6
Print Date: October 22, 2025 2:52:00 PM

©2025 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew
Report Generated by Hostname: DESKTOP-2HEMTKJ

0Q2025 GC ALS GC-6 CN11461066 Transaction log :

System Id: BKK_EN0126_GC6
Print Date: October 22, 2025 2:52:00 PM

Transaction
State

Type of Transaction Optional Information

October 22,2025 2:19:56  Audit

Injection Precision - Injection  Data files Path : DAALS

Time Transaction  Acti Type of Transaction Optional Information
State Performed
October 22, 2026 2:17:00  Audit Reporting Reintegration Reintegration Count: 1~
PM Integration Type:
Injection;Baseline Correction
Mode: Advanced: nitial Slope
Sensitivity: 10nitial Peak
Width: 0.01:Inital Area
Reject: 0/nitial Height Reject:
100;Integration: Off at
O:lntegration: On at
0.1Integration: Off at 0.5]
October 22,2025 2:17:42  End Execution GC Scouting Run - Injection  Run Count : 1
PM Tower, Front SSL, Front FID: -
Part of System Preparation - No
limits associated
October 22,2025 2:17:53  start Execution Noise and Drift - Front FID: - None
PM Detector FID -L (Noise): <=
0.10 pA- L (Drif): <=2.50
pAhour
October 22, 2025 2:19:13  Audit Data Noise and Drift - Front FID: - Data fles Path : DAALS
PM Detector FID-L (Noise): <= GC-610Q202510Q2025
0.10 pA - L (Drift): <= 2.50 20251022
pAhour 11-05-22\SIGNSDRF_F_01.
DIFID1Ach
October 22,2025 2:19:28  End Execution Noise and Drift - Front FID: - Run Count : 1
PM Detector FID - L (Noise): <=
0.10 pA- L (Drift): <= 2.50
pAhour
October 22,2025 2:19:30  start Execution Injection Precision - Injection  None
PM Tower, Front SSL, Front FID: -
GC -L (Area): <=3.00%- L
(Ret. Time): <= 1.00%
Page 7/12
Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6
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PM

October 22,2025 2:19:56  Audit Data
PM
October 22,2025 2:19:56  Audit Data
PM
October 22, 2025 2:19:56  Audit Data
PM
October 22,2025 2:19:56  Audit Data
PM
October 22,2025 2:19:56  Audit Data

Tower, Front SSL, Front FID: -
GC - L (Area): <=3.00%- L
(Ret. Time): <= 1.00%

Injection Precision - Injection
‘Tower, Front SSL, Front FID: -
GC - L (Area) <=3.00%- L
(Ret. Time): <= 1.00%

Injection Precision - Injection
Tower, Front SSL., Front FID: -
GC - L (Area): <= 3.00% - L
(Ret. Time): <= 1.00%

Injection Precision - Injection
Tower, Front SSL, Front FID: -
GC -L (Area): <= 3.00%- L
(Ret. Time): <= 1.00%

Injection Precision - Injection
Tower, Front SSL, Front FID: -
GC -L (Area): <= 3.00%- L
(Ret. Time): <= 1.00%

Injection Precision - Injection

GC-610Q20251002025
2025-10-22
11-05-22\INJPREC_F_02.D\
FID1Ach

Data fles Path : DIALS
6C-610020251002025
2025-10-22
11-05-22\INJPREC_F_03.D\
FID1Ach

Data fles Path : DAALS
GC-610020251002025
20251022
11-05-22UNJPREC_F_04.0\
FID1AcCh

Data files Path : DIALS
GC-610020251002025
2025-10-22
11-05-22INJPREC_F_05.D\
FID1Ach

Data fles Path : DIALS
6C-610020251002025
2025-10-22
11-05-22\INJPREC_F_06.D\
FID1Ach

Data fles Path : DIALS

PM Tower, Front SSL, Front FID: - GC-610Q202510Q2025

GC -L(Area): <=300%-L 20251022

(Ret. Time): <= 1.00% 11-05-22NJPREC_F_07.D\

FID1ACh
Page 8/12
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©2025 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew
Report Generated by Hostname: DESKTOP-2HEMTKJ

0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Print Date: October 22, 2025 2:

System Id: BKK_EN0126_GC6

00 PM

Time Transaction  Activity Type of Transaction Optional Information
State Performed
October 22,2025 22004 Audit Reporting Reintegration Reintegration Count: 1
M Integration Type:
Injection;Baseline Correction
Mode: Advanced;inital Slope
Sensitivity: 10;initial Peak
Width: 0.01:Inital Area
Reject: 0;Initial Height Reject
100;Integration: Off at
O:integration: On at
0.1:Integration: Off at 0.5 ]
October 22,2025 2:2024  End Execution Ijection Precision - Injection  Run Count : 1
PM Tower, Front SSL, Front FID: -
GC - L (Area): <= 3.00% - L
(Ret. Time): <= 1.00%
October 22,2025 2:20:34  start Execution Signal to Noise - Injection None
M Tower, Front SSL, Front FID: -
Detector FID -L: >= 300000
October 22,2025 2:2058  Audit Data Signal to Noise - Injection Data fles Path : DAALS
PM Tower, Front SSL, Front FID: - GC-610Q202510Q2025
Detector FID -L:>=300000  2025-10-22
11-05-22SIGTONS_F_01.0\
FID1ACh
October 22,2025 22106 Audit Reporting Reintegration Reintegration Count: 1
M Integration Type:
Injection;Baseline Correction
Mode: Advanced;inital Slope
Sensitivity: 10;inital Peak
Width: 0.01;Inital Area
Reject: 0;Initial Height Reject
100;Integration: Off at
0:integration: On at
0.:Integration: Off at 0.5 ]
October 22,2025 2:21:19  End Execution Signal to Noise - Injection Run Count : 1
PM Tower, Front SSL, Front FID: -
Detector FID -L: >= 300000
Page 9/12
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©2025 by Agilent Technologies

Agilent CrossLab Compliance Services

User Name: suriya.thongkaew System Id: BKK_EN0126_GCS
Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM
0Q2025 GC ALS GC-6 CN11461066 Transaction log :

Time Transaction  Activity Type of Transaction Optional Information
State Performed
October 22, 2025 221:25  start Execution GC Scouting Run - Injection ~ None.
PM Tower, Back SSL, Back FID: -
Part of System Preparation - No
limits associated
October 22, 2025 2:25:23  Audit Data GC Scouting Run - Injection ~ Datafiles Path : DALS.
PM Tower, Back SSL, Back FID: -~ GC-610Q2025_BISCOUTING
Part of System Preparation - No _B_01.D\FID2B.ch
limits associated
October 22,2025 2:26:18  End Execution GC Scouting Run - Injection Run Count : 1
PM Tower, Back SSL., Back FID: -
Part of System Preparation - No
limits associated
October 22, 2025 226:21  start Execution Noise and Drift - Back FID: - None
PM Detector FID - L (Noise): <=
0.10 pA- L (Drift): <= 2.50
pAhour
October 22, 2025 227:00  Audit Data Noise and Drift - Back FID: - Datafiles Path : D:ALS.
PM Detector FID-L (Noise): <= GC-610Q2025_B\0Q2025
0.10 pA- L (Drift): <= 2.50 2025-10-22
pAhour 11-05-22\SIGNSDRF_B_01
DIFID2B.ch
October 22, 2025 2:27:42  End Execution Noise and Drift - Back FID: - Run Count : 1
PM Detector FID - L (Noise): <=
0.10 pA - L (Drit): <= 250
pAhour
October 22, 2025 2:27:46  start Execution Injection Precision - Injection  None.
PM Tower, Back SSL., Back FID: -
GC - L (Area): <= 3.00% - L
(Ret. Time): <= 1.00%
October 22,2025 2:28:07  Audit Data Injection Precision - Injection ~ Data files Path : D:AALS.
PM Tower, Back SSL, Back FID: - GC-610Q2025_B\0Q2025
GC -L(Area): <=3.00%-L  2025-10-22
(Ret. Time): <= 1.00% 11-05-22\INJPREC_B_02.0\
FID2B.ch
Page 10/ 12
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©2025 by Agilent Technologies Agilent CrossLab Compliance Services ©2025 by Agilent Technologies Agilent CrossLab Compliance Services
User Name: suriya.thongkaew Systom Id: BKK_EN0126_GC6 User Name: suriya.thongkaew Systom Id: BKK_EN0126_GC6
Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM Report Generated by Hostname: DESKTOP-2HEMTKJ Print Date: October 22, 2025 2:52:00 PM
10Q2025 GC ALS GC-6 CN11461066 Transaction log : 10Q2025 GC ALS GC-6 CN11461066 Transaction log :
Time Transaction Activity Type of Transaction Optional Information Time Transaction Activity Type of Transaction Optional Information
State Performed State Performed
October 22, 2025 2:28:07  Audit Data Injection Precision - Injection Data files Path : D:\ALS October 22, 2025 2:28:47  Audit Data Signal to Noise - Injection Data files Path : D:\ALS
PM Tower, Back SSL, Back FID: - GC-610Q2025_B\0Q2025 PM Tower, Back SSL, Back FID: - GC-610Q2025_B\0Q2025
GC -L (Area): 00% - L 2025-10-22 Detector FID -L:>=300000  2025-10-22
(Ret. Time): <= 1.00% 11-05-22\INJPREC_B_03.D\ 11-05-22\SIGTONS_B_01.D\
FID2B.ch FID2B.ch
October 22, 2025 2:28:07  Audit Data Injection Precision - Injection Data files Path : D:\ALS October 22, 2025 2:29:53  End Execution Signal to Noise - Injection Run Count : 1
PM Tower, Back SSL, Back FID: - GC-610Q2025_B\0Q2025 PM Tower, Back SSL, Back FID: -
GC -L (Area): 00%- L 2025-10-22 Detector FID - L: >= 300000
(Ret. Time): <= 1.00% 11-05-22\INJPREC_B_04.D\
October 22, 2025 2:30:01  End Qualification Session oa
FID2B.ch oM
October 22, 2025 2:28:07  Audit Data Injection Precision - Injection Data files Path : D:\ALS
PM Tower, Back SSL, Back FID: - GC-610Q2025_B\0Q2025 October 22, 2025 2:30:01  start Reporting Session None
GC -L (Area): <=300%-L  2025-10-22 M
(Ret. Time): <= 1.00% 11-05-22INJPREC_B_05.0\ October 22,2025 2:5041  Audit Reporting Session Report Generated
FID2B.ch PM Certificate
October 22, 2025 2:28:07  Audit Data Injection Precision - Injection  Data files Path : DAALS October 22,2025 2:51:22  Audit Reporting Session Report Generated : Report
PM Tower, Back SSL, Back FID: - GC-610Q2025_B\0Q2025 PM
GC -L (Area): <=3.00%-L  2025-10-22
(Ret. Time): <= 1.00% 11-05-22\INJPREC_B_06.D\
FID2B.ch
October 22, 2025 2:28:07  Audit Data Injection Precision - Injection Data files Path : D:\ALS
PM Tower, Back SSL, Back FID: - GC-610Q2025_B\0Q2025
GC -L (Area): 00%- L 2025-10-22
(Ret. Time): <= 1.00% 11-05-22\INJPREC_B_07.D\
FID2B.ch
October 22, 2025 2:28:21  End Execution Injection Precision - Injection Run Count : 1
PM Tower, Back SSL, Back FID: -
GC -L (Area): .00% - L
(Ret. Time): <= 1.00%
October 22, 2025 2:28:28  start Execution Signal to Noise - Injection None
PM Tower, Back SSL, Back FID: -
Detector FID - L: >= 300000
Page 11/ 12 Page 12/ 12
Date: October 22, 2025 2:51:58 PM Date: October 22, 2025 2:51:58 PM
System ID: BKK_EN0126_GC6 System ID: BKK_EN0126_GC6
Page 23/ 24 Page 24/ 24
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NEGTIBETIS T0ZS
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Equipment : DO Meter with Sensor Cert. No.: 25LM10
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2501-0600DSC-2
. . " Procedure Used :-
Certificate of Calibration Cert. No.: 25LM10 Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Page.: 1 of 2 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:-
Ph Ychann Instrument Serial No. Cert. No. Traceable Due Date
Equipment : DO Meter with Sensor | i oo orehnna, 1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
Manufacturer : YSI p E . 3. This certification is traceable to the International System of Unit.
APPROVEDBY... . 5 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Model : 5000-115V Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
Serial No. : 15E102796 is i i 3
NEXT CAL DATE.. 20/07/26”‘ This instrument was co.nnected with temperature sensor, S/N.: 15E100464
Gali i QuCs Error Uncertaint Coverage
Uncertainty
ID No. : RYG_EN0032 Depth Temperature Reading T Factor
(mm) (°C) (°C) (C) (£°C) k
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. 60 20.002 19.81 -0.192 0.15 2.00
(Rayong Branch) . 6 e
616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng, UUE* : Unit UndergCellbrgtion
Rayong 21140 Thailand The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Location : TPA On Site Calibration Laboratory coverage factor k, providing a level of confidence of approximately 95 %.
Received Order : 17 January 2025 -000-
Calibrated Date : 20 January 2025
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V
Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory
() Chakrit Waewwanjua

(V) Suwit Imjai
() Kunchit Promprat

Issue Date : 23 January 2025

The Uncertainties are for a confidence probability of approxi 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.




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES Cert.No.: 25TW15

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Page.: 2 of 2

TEL. 0-2717-3000 FAX. 0-2719-9484
Condition of this result of calibration

i 1 Cert.No.: 25TW15 1. Refe Standard Instruments :
Certificate of Testin 4 fRCierence ~
g Page.: 1 0of 2 This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, T Promotion A: iation (Thailand-Japan).
Equipment : DO Meter Instruments Serial No. ID No. Certificate No. Due Date
Manufacturer : vsi 1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
Model : 5000-115V
2. Standard Material :-
Serial No. : 15E102796
Material Manufacturer Lot.No. Assay
ID No. : RYG_EN0032 .
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Received Date : 17 January 2025
Test Date : 20 January 2025
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2501-0600DSC-1
Dissolved Oxygen Probe No.: 15E100464
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch) —
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng, littation Mathad DO Meter Standard Deviation
Rayong 21140, Thailand (Azide Modification Method) Reading
Laboratory Condition : Temperature (25 +5)°C (mg/L) (mg/L) (mg/L)
Humidity (50 +20) %
Test Procedure : In - house method : CP-CH9 8.20 8.20 0.0084
by Comparison Technique with Azide Modification Method
Tested by : Walalak Sirithean This report was certified only for the instrument we tested.lt is allowable to use for study
gm%lf’ 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

Approved by :
Approved Signatory

() Pornthippa Tameyakul

() Ponpan Paipim -000-
(V/) Saithip Meangmai

Issue Date : 21 January 2025

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

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received :  Used Item Page: 20f 3
Reference : 2411-00020C-1
Procedure Used :-
Certificate of calibration Cert. No.: 24TM1663 Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
Page: 10f3 measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : Low Temp. Incubator TéM/fR/f Instrument Serial No. Cert. No. Traceable Due Date
REVIEW BY 1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
Manufacturer : Memmert 2. This certificate is valid only to the item calibrated on date and place of calibration.
.17 E . 3. This certification is traceable to the International System of Unit.
Model : IPP750 APPROVED BY...... & ... Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration (*) Without Adjustment
Serial No. : V818.0084 Function of UUC* : Temperature Source
. Fresh air setting : Close Environment during calibration
i No.: RYG_ENO154 NEXT CAL DATE........ 01/05/26 — Boginning Finished
Temp. (°C ) 24 25
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch REL.Humid. ( % ) 55 53
616/10 Moo 5, T.Maenam Khu, AC Supply ( Volt ) 220 221
A.Pluakdaeng,
Rayong 21140, Thailand Position : Ref. Std.
Location : BOD Room H 1D No=
1 1RTD-2/1
Received Order : 01 November 2024 2 1RTD-2/2
. y 3 22-01RTD-03
Calibration Date : 01 November 2024 2 IRTD-274
Ambient Temperature : (26+10)°C 5 IRTD-2/5
Relative Humidity : (50+30) % 5 IRTD-2/6
AC Line Voltage : (220+22)V 7 23.01RTD-07
Calibrated by : Krisda Malee Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
P 10 cm DS 0.60 - 9 (ref.) 23-01RTD-09
),\ b= 10 cm W= 1.0 m
Approved by : Unehi c= 10 cm H= 1.2 m
Approved Signatory Capacity = 0.72 m*
() Ponpan Paipim
() Suwit Imjai
(/) Kunchit Promprat
Issue Date : 07 November 2024
The Uncertainties are for a confidence probability of approxii 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.




Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item Page: 30f 3
Reference : 2411-00020C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage|
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C) | (C) (+°C) (C) (°C) k
20.0 20.0 20.0 0.026 0.26 0.53 2
Calil i Measured Temperature ( °C ) .
Point Position
(°c) 1 [ 2 [T 3 ] 4 ] 5 [ 6 | 7 | 8 Jowef)| (zc)
20.0 [ 20.071] 19.915 | 20.273 [ 20.179 [ 19.977 | 19.782 | 20.056 | 20.026 [ 20.033 0.30

Average* : The average of 30 values in each position.
Temperature stabili
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 p ire pattern or 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

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSeTiaeTsiTess
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration  cert no.: 267461

Page: 10f3

: ' Thanitalt,
Equipment : Low Temp. Incubator | REVIEW BY
Manufacturer : Memmert

APPROVED BY....

Model : IPP750
Serial No. : V818.0084 NEXT CAL DATE. ... 18/09/27
ID No. : RYG_EN0154
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

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

factor k, providing a level of confidence of approximately 95 %. Location : BOD Room
-000- Received Order : 18 March 2026
Calibration Date : 18 March 2026
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30) %
AC Line Voltage : (220£22)V
Calibrated by : Preecha Hlahib
Approved by : K\JWC“‘
Approved Signatory
() Chakrit Waewwanjua
() Suwit Imjai
(v/) Kunchit Promprat
Issue Date : 31 March 2026
The Uncertainties are for a i probability of approxii 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.
Equipment : Low Temp. Incubator Cert. No.: 26TM461 Equipment : Low Temp. Incubator Cert. No.: 26TM461
Condition As-Received :  New Item Page: 20f 3 Condition As-Received : New Item Page: 3o0of 3
Reference : 2603-05020C-2 Reference : 2603-05020C-2
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Fresh air setting : Not Available
The temperature scale used was based on ITS-90. Calibration| UUC* | UUC* | Temperature | Temperature | Overall |Coverage]
Condition of this result of calibration Point | Setting |Reading|  stability uniformity  |Variation| Factor
1. Reference standard instrument:- _ (°Cc) (°Cc) (°c) (+°C) (°c) (°Cc) K
Instrument Serial No. Cert. No. Traceable Due Date 20.0 20.0 20.0 0.019 0.19 0.34 2
1) Data Acquisition MY49023932 25LM121 TPA, 27 Jul 2026
2. This certificate is valid only to the item calibrated on date and place of calibration. Gallbratian Measured Tsm.;?erature (c) L
3. This measurement result is traceable to the International System of Unit maintained through : Pgint Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (*C) 1 I 2 I 3 | 4 I 5 I 5 I 7 I 8 I 9 (ref.) (+C)
Result of C 200 | 20.185 | 20.132 | 20.303 | 20.160 | 20.001 | 20.054 [ 19.983 | 20.060 | 20.163 | 0.30

ation :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
— Beginning Finished
Temp. (°C ) 23 21
REL.Humid. ( % ) 37 33
AC Supply ( Volt ) 220 221
Position : Ref. Std.
" ID No.:
1 19-16RTD-01
2 19-16RTD-02
_ 3 19-16RTD-03
4 23-16RTD-04
5 19-16RTD-05
6 19-14RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 19-16RTD-08
At 10 cm D= 0.60 - 9 (ref.) 19-16RTD-09
b= 10  cm W= 1.0 m
c= 10 om H= 5

Capacity = 0.72 m*

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.
UucC* : Unit Under Calibration

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

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

-o0o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES S
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 fule ot
TEL.0-2717-3000-29 FAX 0-2719-9484 CALIBRATION 0008

Cert.No.: 25CG3668
Page.: 1 of 2

Certificate of Calibration

Equipment : Burette

Capacity : 50 mL  |REVIEWBY ... .00

Serial No. : - 17&"4“/

APPROVED BY

ID. No. : RYG_EN0216

Manufacturer: Witeg NEXT AL pATE.... 1 8/09/26
Made in : Germany

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

Rayong Branch
616/10 Moo 5 T.MaenamKoo, A.Pluakdaeng
Rayong 21140, Thailand

Ambient Temperature : (20 £ 25) °c
Relative Humidity : (50 £ 10) %
Barometric Pressure : 753 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Srisuda  Khamtha

Approved by : /79%[‘

Approved Signatory
() Ponpan Paipim
(/) Chakrit Waewwanjua

Issue Date : 19 September 2025

The Uncertainties are for a 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.

P of app

Equipment : Burette Cert.No.: 25CG3668
Received Date : 16 September 2025 Page.: 2 of 2
Condition As-Received : Used Item

Calibration Date : 18 September 2025

Reference : 2509-0564DSC-3

Condition of this result of calibration

. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RC007  25MM296 TPA 16 July 2026
2) Humidity/Baro/Temp MHB-382SD AM.42259 140EC016 25H1616 TPA 14 Aug 2026
3) Digital Thermometer HH376 230806555 140EC013 2511740 TPA 17 Jan 2026

This measurement result is traceable to SI Unit
. The certificate is valid only to the item calibrated on date and place of calibration.
. True value is converted to true volume at the standard temperature of 20 °c

©w N

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (£mL) Factor
10 10.0264 0.0082 2.00
25 25.0141 0.0087 2.00
50 49.9952 0.010 2.00

Remark mL = om’

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-

&= DKSH

Certificate of Calibration

i
NSCTISI-TIS 17025
Clbesion 087
Equipment: SPECTROPHOTOMETER Certificate No.:  C06250108
Model: DR6000 Issued Date: 18 March 2025
Serial No. (or ID.): 1627845 (RYG_EN0037) Job No.: WO-00064379
Manufacturer: HACH Page: 1 of 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayprg\Branely) . ?ho'}c hFlV\mL,::‘
616/10 Moo 5 T.Maenam Khu, %’
A.Pluakdaeng, Rayong 21140, Thailand. APPROVED BY 9 -
next caL. pate M ‘0‘1IELL
Environment Condition: Temperature 244 °C + 0.3 2G-
Humidity 608  %RH & 35 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
( Wet Chemistry Lab )
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr.Preecha Phooarsai
Calibration Date: 18 March 2025
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Photometric Certificate No. 9114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Spectral resolution Certificate No. 111587

(Mr. Preecha Phooarsai) (Miss Kaewkan Suradech)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to interational or
national standard or other recognized national standard laboratories.

‘The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multplied 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).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.
VAdn fimiodioy mATuTal $1n
'DKSH Technology Limited
2533 oA AN W90 AT nqmYOIAS 10260
2533 Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Ema Websit

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024

&= DKSH

Certificate No.: C06250108 Page 2 of 3

Calibration Results:
Without Adjustment
‘Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at 2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty

418.61 418.5 0.11 0.13
536.66 536.7 -0.04 0.13
637.98 638.3 -0.32 0.13
748.48 748.8 -0.32 0.13
807.03 807.5 -0.47 0.13

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2930 0.291 0.0020 0.0045
420 nm
0.5168 0.518 -0.0012 0.0045
1.0298 1.031 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.285 0.0017 0.0045
440 nm
0.5073 0.508 -0.0007 0.0045
1.0083 1.009 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.2516 0.250 0.0016 0.0045
465 nm
0.4595 0.461 -0.0015 0.0045
0.9334 0.935 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.246 0.0001 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.948 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.259 0.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.004 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0.258 -0.0001 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9720 0.973 -0.0010 0.0045

138 Suodion maTuTal $1in
DKSH Technology Limited

5
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 26397000  Email Wet

bite: ksh.

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024




&z DKSH

Certificate No.: C06250108 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.738 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2864 0.290 -0.0036 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.62 +/-0.11 nm 260.6 1.7 1.770
391.44 +/-0.11 nm 391.4 1.4 1.854
Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW

Standard Wavelength (nm ) 268.66 266.69 1.38 2.00

UUC: Wavelength (nm) 268.2 266.2

Std Absorbance (A) 0.4566 0.2780

UUC: Absorbance ( A) 0.413 0.299

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

13 Biiodion mATuTal $rifn
DKSH Technology Limited

The End of Certificate

2533 OUNAAN LI AN TUUS NFIAMTUAS 10260
2

533 Sukhumvit Road,

Phone: +66 26397000  Email

ingchak, Phrakhanong, Bangkok 102¢

m  Websit:

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024

&= DKSH

lunsadaudnwiaiasindiuonaay

waiilueu: WO-00064379

ailandasiia: SPECTROPHOTOMETER Ju: DR6000 MnoeUAdas: 1627845
A579d0Y (51) [ZEREEG)] (éq)
18 Mar 2025 5wn1snsga 18 Mar 2025 NG
Und | Lind Und | bind
General
[m] 1. AnmduysoiAdas [} [m]
o 2. mmazan (wavlddany, molu-uaniadag) o
[m] 3. e o - 1iln 1ada9 (On-Off Swicth) [m]
[m] 4 dunﬂ (Keypad) [m]
[m] 5. Wisa (Display, Screen Contrast) (]
Spectrophotometer
[m] =] 6. usesuluivh (Battery Backup) >= 2.5 VDC [m] [m}
[m] [m] 7. fmpudanauenIadu (Wavelength Control) [m] =]
o 8. m1mumadu (Wavelength Check) O *
= [} 9. uasrdiaug (UV < 3,000 hour) [m] 13.5 Hours
[m] 10, wiseriiaus (Visible < 5,000 hour) [m] 893.0 Hours
o 1. aeiauanudiating (Carousel Module) O

PH Meter and Conductivity Meter

O O 12.  #dAnsa ( Electrode and Connection Cable ) [m] [m]
[m] [m] 13.  swewasazats’lu Electrode (Level KCI ) [m] [m]
(] [m] 14, dhilafuilans Electrode (Dust Protection Hood) [m] [m]
[m] [m] 15.  andudidaTnsa (Stand) [m] [m]
Turbidimeter
O [m} 16, mAmauiidgn (No Sample) [m] O
[} =) 17, seiumsdasdnuasus (>= 2.5 Wi 3.0) [u} [u}
Automatic titrator
[m] (] 18.  d@nw Piston Burettes O [m]
[m] [m] 19.  Function Rinsing and Dosing [m] [m]
[m] [m] 20.  smumasusnuasgUnsailsvnay [m] O
vand/anuunin . * 656.1nm = 656.1nm

*486.0nm = 485.7nm

AN Aniodioy maTuTal $1in
'DKSH Technology Limited

10260

wnaneen

0;
2533 Sukhumuit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: 466 26397000  Email:

Website:

Delivering Growth - in Asia and Beyond.

Mr.Preecha Phooarsai

Service Engineer

CAL-FM-R31-03: 20 Jul 2022

Accredited by

NSC-TISI-TIS 17025
Calibration 0426

Calibration certificate

Calibration Certificate No.
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SARTORILS

NSC-TISI-TIS 17025
CALIBRATION 0426

25BKL0003

Object
Manufacturer Sart

Type

Serial | QM Ident. no.

orius

MSU224S-100-DU

31709552 | RYG_EN0003

Electronic non-automatic weighing instrument

This calibration certficate documents the
traceabilty to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08

This certificate relate and apply this equipment

Calibration certificate No.: 25BKL0003

Calibration Certificate

Calibration object

Single range instrument

Model
Serial Number

QM Ident. no | Inventory no.

Maximum capacity (Max. load)
Measured range

Scale interval

MSU224S-100-DU
31709552

RYG_ENO0003 | -

220.0000 g

220.0000 g

0.0001 g

Place of calibration
Address

According to page 1

only.
Department | Cost center Laboratory Department. | ---
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong -
Branch) Building | Floor --- | 1st Floor.
Room Balance Room.
) Maxit t it iati t pl f calibrati 5K
616/10 Moo 5 T.Maenam Khu, A Pluak Daeng,| oy Ew By 724/(/5«/{: aximum temperature variation at place of calibration
Rayong 21140, Thaitand, | REVIEWBY . S
libration pra I
Order no. 2230 p&_ Calibration procedure
APPROVED BY.... 2. Rt EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments
Number of pages 4 Test equipment
NEXT CAL DATE... 20/02/26 Test equipment type Test equipment ID Valid until
Date of calibration 20 Feb 2025 Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to S unit through TCS) 23 Aug 2025
This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.
The user is obliged to have the object recalibrated at appropriate intervals.
Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge
- . /wh
Mr. Chonchai Inthana Kachen Lalee
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114 10310 Bangkok Version 6.5 Page 2|4




Calibration certificate No.: 25BKL0003

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.

Tweights - Tplace
Measuring conditions

20 Feb 2025

247°C|03K

The installation site is suitable. The device was levelled. Balance was

loaded up to Max before test.

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ugi(W)

1.5 K (isoCAL active)
1-10°/K

Ugi(W) = 0.00013 g + 3.42 - 10" - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading Rinto this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
ansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the

measurand will be in the assigned value range.

Comments idi o
Humidity 62.3 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(Wrel
. 1% 22000 g 0.00014 g 0.0063 %
Measurement results | Measurement uncertainties PR 550000 5000320 00058 %
Repeatabilty Eccentricity 50 % 110.0000g 0.00051 g 0.00046 %
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g 5% 16500009 0000699 0.00042%
109 2009 Center 100.00009 100 % 220.0000 g 0.00088 g 0.00040 %
1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000g 200.0001g Back left 100.0001g Graphic realization of the relative uncertainty of | process
3 9.9999 g 200.0000 g Back right 99.9999 g
4 10.0000 g 200.0000 g Front right 99.9999 g 1000 Safety factor
5 10.0000 g 200.0001 g Maximum deviation from centric loading indication 10 u
6 9.9999 g 200.0000 g |Alecc| max = 0.0001 g 100, 5
7 10.0000 g 200.0000 g 3 u
8 10.0000 g 200.0000 g 10 2
9 10.0000 g 200.0000 g 1 u
10 10.0000 g 200.0001 g q
$=000004g  s=0.00005g -
Error of indication o1
Testload Indication Error  Expansion factor Uncertainty Uncertainty relative
L ! E k u(E) UrellE) L
0.0100g 0.0100g 0.0000 g 2.00 0.00012 g 12%
0.1000g 0.1000 g 0.0000g 2.00 0.00013 g 0.13% 0001,
05000 g 0.5000 g 0.0000g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000g 2.00 0.00013 g 0.013% 00001,
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 % 1Bl L 0o Ll ol i i 1o
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 % [0}
50.0000 g 50.0000 g 0.0000 g 2.00 0.00015g 0.00029 % Displayed example
100.0000 100.0001 0.0001 2.00 0.00018 0.00018 %
9 9 9 9 % Process accuracy 1.00 %
200.0000 g 2000000 g 0.0000 g 2.00 0.00028 g 0.00014 %
Safety factor 3
220.0000 g 2200000 g 0.0000 g 2.00 0.00032 g 0.00015 % Nini o weiaht 0.0380
Maximum error of indication [Elmax = 0.0001 g inimum sample weig : 9
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4 10310 Bangkok Version 6.5 Page 4|4
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NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration certificate No.: 26BCI0066

Calibration Certificate

Calibration object

Single range instrument

Model MSU224S-100-DU
Serial Number 31709552
Calibration certificate Calibration Certificate No.  26BCI0066
QM Ident. no | Inventory no. RYG_ENO0003 | -
Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards.
Maximum capacity (Max. load) 220.0000 g
Uncertainties of measurements are taken into
Manufacturer Sartorius ECOOU"(; when only statements of compliance Measured up to 220.0000 g
are made.
This certificate was prepared by Sartorius Scale interval 0.0001g
Type MSU224S-100-DU Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP WI 08. Place of calibration
Serial | QM Ident. no. 31709552 | RYG_EN0003 This certicate relate an apply this equipment Address According to page 1
ly.
Department | Cost center Laboratory Department. | ---
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong -
Branch) Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K
616/10 Moo 5 T.Maenamkoo, A.Pluak Daeng,
Rayong 21140, Thailand.
REVIEW BY libration prt r
Order no. 278579 Calibratio P ocedure
EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guidelines on the Calibration of Non-Automatic Weighing
Instruments
Number of pages 4 APPROVED BY
Test equipment
- Test equipment type Test equipment ID Valid until
Date of calibration 03 Feb 2026 NEXT CAL DATE.. 08/02/27
Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026
Test weight set OIML R111 E2 Certificate No.M2508149S ,E2(Traceable to S unit through TCS) 19 Aug 2027
This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.
The user is obliged to have the object recalibrated at appropriate intervals.
Date of issue 03 Feb 2026 Approval of the Calibration Certificate Person in charge
Mr. Chonchai Inthana Chonchai Inthana
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 114 10310 Bangkok Version 6.7 Page 2|4




Calibration certificate No.: 26BCI0066

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.
Tweights - Tplace
Measuring conditions

Comments

03 Feb 2026

245°C| 05K

to Max before test.

The installation site is suitable. The device is level. Balance was loaded up

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement
Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ugi(W)

Yes
1.5 K (isoCAL active)
1-10°/K

Ugi(W) = 0.00013 g + 3.65 - 107 - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading Rinto this formula. I relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
ansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the

measurand will be in the assigned value range.

Humidity 52.0 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(Wrel
. 1% 22000 g 0.00014 g 0.0063 %
Measuvlfement results | Measurement uncertainties } PR 550000 5000370 00050 %
Repeatability Eccentricity 50 % 1100000 g 0.00053 g 0.00048 %
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g 5% 16500009 0000739 000082 %
109 2009 Center 100.00009 100 % 220.0000 g 0.00093 g 0.00042 %
1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000g 200.0001g Back left 99.9999 9 Graphic realization of the relative uncertainty of | process
3 10.0000 g 200.0001 g Back right 100.0000 g
4 10.0001 g 200.0001 g Front right 100.0000 g 100, Safety factor
5 10.0000 g 200.0001 g Maximum deviation from centric loading indication 10 u
6 10.0000 g 200.0000 g |Alecc| max = 0.0001 g - 5 ]
7 10.0000 g 200.0000 3 u
8 10.0000 g 200.0000 g 10 2 u
9 10.0000 g 200.0000 1 u
10 10.0000 g 200.0000 g i
$=000003g  s=0.00005g -
Error of indication o1
Testload Indication Error  Expansion factor Uncertainty Uncertainty relative
L ! E k U(E) Urei(E) oot
0.0100g 0.0100g 0.0000 g 2.00 0.00010 g 1.0%
0.1000g 0.1000 g 0.0000g 2.00 0.00013 g 0.13% 0001,
05000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.027 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013% _—
5.0000 g 5.0000 g 0.0000 g 2.00 0.00014 g 0.0027 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00014 g 0.0014 % &6 L 0o Cul Bl 1 n 1o
20.0000 g 20.0000 g 0.0000g 2.00 0.00014 g 0.00071 % ol
50.0000 g 50.0001g 0.0001g 2.00 0.00015g 0.00030 % Displayed example
100.0000 g 100.0000 g 0.0000g 2.00 0.00018 g 0.00018 % Process accuracy 1.00%
200.0000 g 2000000 g 0.0000g 2.00 0.00028 g 0.00014 %
Safety factor 3
220.0000 g 2200000 g 0.0000 g 2.00 0.00032 g 0.00015 % Nini o weiaht 0.0395
Maximum error of indication |Elmax = 0.0001 g inimum sample weigl . g
Ure(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 3|4 10310 Bangkok Version 6.7 Page 4|4
OISCG Metrology Center OISCG Metrology Center
@) SCI ECO Services Company Limited N SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TIS 17025 51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC.TISI-TIS 17025
CALIBRATION 0244 CALIBRATION 0244
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate@scg.co.th Certificate No. T252169 Ca| ' brati on Re ort Page 2 of 3
Certificate No. T252169 . . . Page 1 of 3 p
Certificate of Calibration
Equipment Liquid Bath ( Water )
Equipment : Liquid Bath (Water ) Date of Calibration : 27 November 2025
M. fact M " Environment : Temperature : 25.5-25.7 °c
anufacturer : Memmer .
Line Voltage : 221.8-2255 V
Model : WNE29 Relative Humidity : 55-65 %RH
Serial No. + L623.0105 Condition of this results of calibration :
# 1. This equipment was calibrated by insert five resistance thermometer detectors into its water bath , the other one
Customer Code : RYG ENO0220 thermocouple type T use for ambient temp . The calit was done in di
to WI-T36 ( based on ASTM E715-80 ( Reapproved 2022 )).
ID No. : T5650A5 All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch) 2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
616/10 Moo 5 T.Maenamkoo, RTD 100 OHM MI8 (CHI-CHS) T251758 17 October 2026
DATA LOGGER 34970A T261 T251758 17 October 2026

A.Pluakdaeng, Rayong 21140

Customer Location : Wet Chemistry Lab

Date of Receipt : 19 November 2025

Calibrated By : Sujjar Na?knakred ( Site Calibration Manager )

Approved By $ & !jé / Boonchai Suriyawong (Site Calibration Manager)
Date of Issue : 0 TDEC 205

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

This Certificate is issued in with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed tht pability of the andits to national

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-TLO06 102/27-03-68

w

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center (NSC-TISI-TIS 17025 CALIBRATION 0244.)

Minute

o,

At 63 C

4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 3
5. Adjustment :

( X) without adjustment

() after adjustment

sl

Approved By.

FM-TL07 102/27-03-68
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Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T252169 N . Page 3 of 3
Calibration Report
Side View Top View STD4 =__ ci4
STD3 =CH3 . .
T edium suface Geometric Cemerl(ﬁemrenae point)
T 3 . @
Immersion line (depth=___6__cm.) T
HoLo__. - S —— — " Bhiredum oveh w i
l I 5 sTD2 = | cna
sTo1 = o @ 1 l stos = a5 2 @4
L uuc s floor
@ 1~ 85 = Position of Working standards
- D = Medium level : 12 cm. Working space dimension: 59 X 35  x 14 (WxLxH)

-UUC 's medium: Water
- Working standards are located at 2.5 cm. away from each coner and walls.

Measurement Results:

Average Standard Reading at each position (°C )
Calibration Point CH-1 CH-2 CH-3 CH-4 CH-5
63 62.93 63.13 62.94 63.10 63.09
85 85.15 8533 85.21 8543 85.20
Liquid Bath ( Water ) Temperature Distribution
Setting (°C ) Reading (°C ) Av:rage Stal:ility Uniﬁ:rmity Unce:uinty Coverage
Min, Max | Average (c) @*C) @*C) @*C) Factor k
63.0 62.9,63.1 63.0 63.04 0.08 0.17 027 2.06
85.0 848,852 85.0 85.26 0.13 0.24 043 223

* 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 % .

End of Certificate.

Approved By%

FM-TLO07 102/27-03-68

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 25CH846
Page.: 10of3
Equipment : pH Meter
Manufacturer : Mettler Toledo P
REVIEWBY ...} +-I’ha“4a T
Model : Seven2Go S2 | REVIEWBY L. 0Ll Ll gt e .
Serial No. : C222171779 S
ID No. : RYG_FS0594 APPROVED BY..........[0 .0 M
Condition As-Received: Used Item
Recaived.Oate s 173y 2025 | vy cap pare... 18/07/26
Calibration Date : 18 July 2025

2507-0561DSC-2

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

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

Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

(25 £ 25) °C

(50 + 15) %

In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by :

Approved by :

Walalak Sirithean

Approved Signatory
() Chakrit Waewwanjua
( ) Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 21 July 2025

The Uncertainties are for a probability of app 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.

Cert.No.: 25CH846
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 3240076 60RCO33 251394 01 Apr 2026

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

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 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 2026

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 Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input (smV) X
pH mV mv pH
pH Meter 4.00 177.48 178 4.00 0.58 2.00
SIN.: C222171779 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.00 0.58 2.00

Cert.No.: 25CH846
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 4.007 4.02 167 0.0071 2.00
SIN.: 2465866 6.965 6.97 -6 0.0093 2.00
10.010 10.02 -173 0.0096 2.00
Function : T
(*) Without adjustment
This was with Te Probe;
- Model : InLabExpert Go-ISM
- Serial No. : 2465866
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : Tmm,
Calibration Standard uuc* = Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.000 251 0.100 0.13 2.00
45.0 45.002 45.2 0.198 0.13 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 %.

-o00o-
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Accredited by

NSC-TISI-TIS 17025

Calibration 0426

&

s,

Calibration certificate

il

Calibration Certificate No.

)

)6

)

N
NSC-TISI-TIS 17025

CALIBRATION 0426

25BKL0002

This calibration certificate documents the

traceability to national standards.

Object Electronic non-automatic weighing instrument
Manufacturer Sartorius
Type MCE224S8-2S00-U

Serial | QM Ident. no. 38101399 | RYG_EN0163

Calibration certificate No.: 25BKL0002

Calibration Certificate

Calibration object

Single range instrument

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W1 08

This certificate relate and apply this equipment

Model MCE224S-2S00-U
Serial Number 38101399

QM Ident. no | Inventory no. RYG_ENO0163 | -
Maximum capacity (Max. load) 220.0000 g
Measured range 220.0000 g
Scale interval 0.0001g

Place of calibration

only.

Address

Department | Cost center

According to page 1

Laboratory Department. | -

Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong o
Branch) Building | Floor - | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.
M Calibration procedure
Order no. 2230 APPROVED BY 3
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments
Number of pages 4 Test equipment
NEXTCALDATE.... 20102126 aup
Test equipment type Test equipment ID Valid until
Date of calibration 20 Feb 2025 Thermometer MHB-382SD s/nB011342 Traceable to SI unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to S unit through TCS) 23 Aug 2025
This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.
The user is obliged to have the object recalibrated at appropriate intervals.
Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge
G /,g n
Mr. Chonchai Inthana Kachen Lalee
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114 10310 Bangkok Version 6.5 Page 2|4

Calibration certificate No.: 25BKL0002

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Temperature at place of calibration | Temp. diff.
Tweights - Tplace

Measuring conditions

24.4°C|0.6K

loaded up to Max before test.
Comments

The installation site is suitable. The device was levelled. Balance was

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement
Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ugi(W)

Yes
1.5 K (isoCAL active)
110K

Ugi(W) = 0.00013 g +1.16 - 107 - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need fo

correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with
. determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probabilty that the value of the

Expansion factor of
measurand will be in the assigned value range.

o

Humidity 58.0 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugl(W) Ugl(W)rel
- 1% 2.2000g 0.00016 g 0.0071 %
Measurement results | Measurement uncertainties ST 50000 00077 g XTI
Repeatability Eccentricity 50 % 1100000 g 00014 g 0.0013 %
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g 5% 65,0000 000200 S0012%
109 2009 Center 100.0000g 100 % 220.0000 g 0.0027 g 0.0012 %
1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000 g 200.0000 g Back left 100.0000 g Graphic realization of the relative uncertainty of | process y
3 10.0000 g 200.0001 g Back right 100.0000 g
4 9.9999 g 200.0000 g Front right 99.9999 g 100, Safety factor
5 9.9999 g 200.0000 g Maximum deviation from centric loading indication 10 L]
6 10.0000 g 200.0001 g |Alecc| max = 0.0001 g 10, 5
7 10.0000 g 200.0000 g 3
8 10.0000 g 200.0000 g @ 2
9 9.9999 g 200.0001 g 1
10 10.0000 g 200.0000 g
$=0.00005g $=0.00005g - 1
Error of indication ol
Testload Indication Error  Expansion factor Uncertainty ~ Uncertainty relative
L ! E k u(E) Urel(E)
0.0100g 0.0100g 0.0000 g 2.00 0.00013 g 1.3% ol
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13%
05000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 % 0001,
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013%
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 9.9999 g -0.0001 g 2.00 0.00013 g 0.0013 % 158 Aoy o001 201 o 1 L
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 % [0}
50.0000 g 50.0001 g 0.0001 g 2.00 0.00015 g 0.00029 % Displayed example
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 % Process accuracy 1.00%
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
Safety factor 3
220.0000 g 2200000 g 0.0000 g 2.00 0.00032 g 0.00015 % ) )
Maximum error of indication |Efmax = 0.0001 g Minimum sample weight 0.0381¢g
Ure(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.
eference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, VA.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 34 10310 Bangkok Version 6.5 Page 414




Accredited by

NSC-TISI-TIS 17025

Calibration 0426

SARTORILS

oy,

NSC-TISI-TIS 17025
CALIBRATION 0426

Calibration certificate No.: 26BCI10064
Calibration Certificate

Calibration object

Single range instrument

Model MCE224S-2S00-U
Serial Number 38101399
Calibration certificate Calibration Certificate No.  26BCI0064
QM Ident. no | Inventory no. RYG_ENO0163 | -
Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards. §
Maximum capacity (Max. load) 220.0000 g
Uncertainties of measurements are taken into
Manufacturer Sartorius account when only statements of compliance Measured up to 220.0000 g
are made.
This certificate was prepared by Sartorius Scale interval 0.0001g
Type MCE224S-2S00-U Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP Wi 08, Place of calibration
Serial | QM Ident. no. 38101399 | RYG_EN0163 Th;s certificate relate and apply this equipment Address According to page 1
only.
Department | Cost center Laboratory Department. | -
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong o
Branch) Building | Floor - | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K
616/10 Moo 5 T.Maenamkoo, A.Pluak Daeng,
Rayong 21140, Thailand.
Order no. 278579 REVIEW BY ....... 72”‘ ’f“/t/ . Calibration procedure
EURAMET Calibration Guide No. 18, Version 4.0 (11/2015) - Guidelines on the Calibration of Non-Automatic Weighing
Instruments
Number of pages 4 APPROVED BY...... ]: o
Test equipment
- Test equipment type Test equipment ID Valid until
Date of calibration 03 Feb 2026
NEXT CAL DATE....... 03/02/27 -
Thermometer Testo 174H H/T250743 (Traceable to Si unit through ENTECH) 18 Nov 2026
Test weight set OIML R111 E2 Certificate No.M2508149S ,E2(Traceable to S unit through TCS) 19 Aug 2027
This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.
The user is obliged to have the object recalibrated at appropriate intervals.
Date of issue 03 Feb 2026 Approval of the Calibration Certificate Person in charge
Mr. Chonchai Inthana Chonchai Inthana
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 114 10310 Bangkok Version 6.7 Page 2|4

Calibration certificate No.: 26BCI0064

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 03 Feb 2026
Temperature at place of calibration | Temp. diff.
Tweights - Tplace

Measuring conditions

25°C|05K

to Max before test.

Comments Humidity 49.0 %RH.

The installation site is suitable. The device is level. Balance was loaded up

Measurement results | Measurement uncertainties
Repeatability

Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
10g 200 g Center 100.0001 g

1 10.0000 g 200.0000 g Front left 100.0002 g
2 10.0000 g 199.9999 g Back left 100.0002 g
3 10.0000 g 200.0000 g Back right 100.0000 g
4 10.0000 g 200.0001 g Front right 100.0000 g
5 9.9999 g 199.9999 g Maximum deviation from centric loading indication
6 10.0000 g 200.0000 g |Alecc| max = 0.0001 g
7 10.0000 g 199.9999 g
8 10.0000 g 200.0000 g
9 9.9999 g 200.0001 g
10 10.0000 g 200.0000 g

5=0.00004g  s=0.00007 g

Error of indication

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes
Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 110K

Uncertainty of the weighing result Ug(W) Ug|(W) =0.00017 g +4.25-10"° - R

Reference note: The current uncertainty of measurement is calculated by entering of the reading Rinto this formula. In relation to this, there is no need for
comacion of the indication siror. The reported expande uncartainty of measurement s stzted a5 the standard uncertainty of measurement mutiplled with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative

R Ugl(W) Ugl(W)rel

1% 2.2000 g 0.00018 g 0.0082 %

25% 55.0000 g 0.00040 g 0.00073 %

50 % 110.0000 g 0.00064 g 0.00058 %

75 % 165.0000 g 0.00087 g 0.00053 %

100 % 220.0000 g 0.0011g 0.00050 %
Graphic realization of the relative uncertainty of | process y

Safety factor

1000, Safetyfactor
10 u

5
3
2
1

]

/

Testload Indication Error Expansion factor Uncertainty  Uncertainty relative
L ! E k u(E) Urei(E) 001,
0.0100g 0.0100 g 0.0000 g 2.00 0.00012 g 12%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00017 g 0.17% i
0.5000 g 0.5000 g 0.0000 g 2.00 0.00017 g 0.034 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00017 g 0.017 % oy
5.0000 g 5.0000 g 0.0000 g 2.00 0.00017 g 0.0034 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00017 g 0.0017 % B o0y L 201 LY 1 1 L
20.0000 g 20.0000 g 0.0000 g 2.00 0.00018 g 0.00088 % al
50.0000 g 50.0000 g 0.0000 g 2.00 0.00018 g 0.00037 % Displayed example
100.0000 100.0001 0.0001 2.00 0.00021 0.00021 %
9 L] L L Process accuracy 1.00 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00030 g 0.00015 %
Safety factor 3
220.0000 g 220.0001 g 0.0001g 2.00 0.00034 g 0.00015 % ini e weight 0.0507
inimum sample wei .
Maximum error of indication [Elmax = 0.0001 g P 9 9
Ure(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, VA.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.7 Page 3|4 10310 Bangkok Version 6.7 Page 4|4




Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TIS 17025
CALIBRATION 0244
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.coth  E-Mail : calibrate@scg.co.th

@ISCG

Certificate No. T251530 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Oven )

Manufacturer : MEMMERT

Model : UF110

Serial No. : B416.2420

Customer Code : RYG_EN0012

ID No. : T6444A5

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

616/10 Moo 5 T.Maenamkoo,
A.Pluakdacng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt : 3 September 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By H MLQ& Boonchai Suriyawong (Site Calibration Manager)
Date of Issue . 17SEP B

The rtainties are for a

probability of approximately 95%.

This Certi is issued in with the itions of granted by the Thai Laboratory Accreditation
Scheme which has the pability of the y 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-TL06 102/27-03-68

Metrology Center
SCI ECO Services Company Limited

i, i, il NSC-TISI-TIS 17025
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 ATkt

@ISCG

Certificate No. T251530 Page 2 of 3

Calibration Report

Equipment : Chamber ( Oven )
Date of Calibration 10 September 2025
Environment : Temperature : 35.7-36.6 °C

Line Voltage : 226.8-233.7 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 . The calibration was done in di
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).
All data show below were final values and the initial data from request . The scalc used

was based on ITS - 90 .

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Duc Date
RTD 100 ohm 30-(CH1-10) T242203 9 November 2025
DATALOGGER  34970A T47 T242203 9 November 2025

w

. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.

4. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour _ 29 Minute At__104 °C

Fresh Air Damper [X] Open Miu D Medium D Max
I:\ Close
[]Not Available

%3

. Adjustment :

() without adjustment ( X ) after adjustment

Approved By. ?”Y’*ch\

FM-TLO7 102/27-03-68

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 ﬁif'ﬁ'ﬂ}'&”ﬂ‘;ﬁ

@ISCG

Certificate No. T251530 Page 3of 3

Calibration Report

n-cm 30-CH8
1 o
30-CH5 30-CHé
[«—— Chamber Edge
30-CHY
Q
H
30-CH3 30-CH4
2
H o
30-CH1 30-CH2
A
c
; A D
b
>

w

Remark :  Internal Dimensions of Chamber : W (Width) = 56 cm. , H (Height) = 48 cm. and D (Depth) = 40 cm.
Size of Installed Standard sensor number 30-CH1 to number 30-CH8 : a=5cm.,b=5cm. and c=5cm.
Size of Installed Standard sensor number 30-CHO : W/2 = 56 cm./2,, H/2 = 48 cm./2 and DI2 = 40cm./2

Measurement Results

Average Standard Reading at each position (*C)
Calibration Point 30-CHL 30-CH2 30-CH3 30-CH4 30-CHS 30CHe 30CH7 30-CH 30CHY
104 104.02 103.70 104.01 104.16 104.11 104.08 104.01 104.33 103.61
180 180.67 178.78 180.38 179.85 179.16 180.27 180.98 181.04 179.49
Chamber (Oven) Temperature Distribution
Reading (*C) Coverage
Setting °C Average (°C) | Stability (°C) | Uniformity (°C) Uncertainty (£°C )
Min , Max Average Factor k
104.0 103.9,104.1 104.0 104.00 0.08 0.61 042 2.00
180.0 179.9,180.1 180.0 180.07 021 151 052 2.00

* The quoted uncertainty exclude “uniformity”
The calibration resuit apply only the above calibrated item.

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

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

End of Certificate. .
Approved By. ii i ;“

a level of confidence of approximately 95 %

FM-TLO07 102/27-03-68

Metrology Center
SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scleco.co.th  E-Mail : calibrate@scg.co.th

Certificate No. T251529 Page 1 of 3

Certificate of Calibration

Equipment : DIGESTION UNIT
Manufacturer : Gerhardt, Germany i
{ REVIEW BY o Thawdalls
Model : KT-20S }
| APPROVED BY é/p‘%’ i
Serial No. : 572021009 i
3 NEXT CAL. DATE
Customer Code : RYG_EN0188 &
ID No. : T6452A5
Customer : ALS Lab y Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenamkoo,

A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

Date of Receipt : 3 September 2025

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By s M I Boonchai Suriyawong (Site Calibration Manager)
17 SEP 0B

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

This Certificate is issued in with the itions of 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-TL04 102/27-03-68
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Metrology Center

SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khai, Saraburi, Thailand 18260

Certificate No. T251529

Equipment
Date of Calibration
Environment

Calibration Report

: DIGESTION UNIT
: 10 September 2025
: Temperature : 21.7-243 °c

Line Voltage :  226.9-2321 V

Page 2of 3

@ISCG

Metrology Center

SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

Relative Humidity : 55 - 65 %RH

w

o

>

Condition of this results of calibration :

This i was ¢ by insert four 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-(CH1-CH4) T250750 14 May 2026
DATA LOGGER 34970A T261 T250750 14 May 2026

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 46
Fresh Air Damper D Open D Min

[Cclose

[X]Not Available

Minute At 380 °c

[] Medium [ Max

. Adjustment :

( X ) without adjustment () after adjustment

N -4

FM-TLO5 102/27-03-68

Certificate No. T251529 Page 3 of 3
M20A1-CH1 M20A1-CHZ M20A1-CH3 M20A1-CH4
Hole 17 Hole 18 Hole 19 Hole 20
1 - . . -
M20A1-CH1 M20A1-CH2 M20A1-CH3 M20A1-CH4
Hole 13 Hole 14 Hole 15 ” Hole 16
I3 <3 . =
M20A1-CHL M20AL-CH2 M20A1-CH3 M20A1-CH4
Hole 9 N Hole 10 Hole 11 Hole 12
< oy B =
2041-CH1 M20AL-CHZ M20A1-CH3 M20A1-CHa
Hole 5 Hole & Hole 7 Hole 8
= — <3
M20A1-CHL W20A1-CH2 A woni-cu3 ) M20A1-CHa
Hole 1 S 2 Hole 3 / Hole 4
- = -~ <5
DISPLAY CONTROL (FRONT)
Measurement Results
CalPoint| Setting | Reading | STD. Position of Stardards at Block
M20A1- | M20A1- | M20Al- | M20A1- | M20A1- M20AL- M20A1- | M20A1- | M20A1- | M20A1-
(cc) (°c) (c) Reading cH1 CcH2 cH3 CHa cH1 cH2 cH3 CHe cH1 cH2
Hole 1 | Hole 2 | Hole 3 [ Hole 4 | Hole 5 | Hole 6 [ Hole 7 | Hole & [ Hole 9 [ Hole 10

Max °C 381.2 380.5 3810 381.0 3792 3808 3813 3777 3828 3815

min°c | 380.7 | 3800 | 3804 | 3805 | 3786 | 3801 | 3809 | 3772 [ 3819 [ 3809

380 360 360
Average°c | 381.0 | 380.3 | 3807 | 3808 | 3789 | 3804 | 3811 | 3775 | 3824 [ 3812

y 03 03 0.3 02 0.3 03 02 0.2 0s 03

Calpoint| Setting | Reading | STD. Position of Stardards at Block

M20A1- | M20A1- | M20A1- | M20A1- | M20A1- | M20A1- | M20A1- | M20A1- | M20AL-
Reading | cH3 CcHa cHL cHz cH3 cHa cHL chz cHz cHa
Hole 11 | Hole 12 [ Hole 13 | Hole 14 | Hole 15 [ Hole 16 [ Hole 17 | Hole 18 | Hole 19 | Hole 20

c) ey (]

Max °C 3825 3772 3787 3788 3785 3799 3833 3810 3824 3811

min° | 3817 | 3765 | 3785 | 3785 | 3781 | 3795 | 3827 | 3806 | 3816 | 3804

Average®c [ 3821 | 3768 | 3786 | 378.7 | 3783 | 3797 | 383.0 | 3808 | 3820 | 380.8

stability +°c| 0.4 04 01 02 02 0.2 0.3 02 04 04

The expanded uncertainty of temperature measurement was 1.8 °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 % .

End of Certificate.

Approved By.

FM-TLOS 102/27-03-68

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 25CH709/1
Page.: 10f3

Certificate of Calibration

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

Equipment : pH Meter

Manufactyrer : Mettler Toledo | pryvigw By .......! P hO*ChO»Y\(LS ......
Model : SevenExcellence

Serial No. : B834291445 p&«',

ID No. : RYG_EN0152 | APPROVED BY

Condition As-Received: Used Item

Received Date : 12ue 2025 | NpxrcaLpate. ... 18/12/26
Calibration Date : 18 June 2025

2506-0407DSC-2

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

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

Ambient Temperature : (25 25) °C
Relative Humidity : (50 15) %
Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Reference :

Submitted by :

+
+

Calibrated by : Walalak Sirithean

Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date : 1 July 2025

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.

Cert.No.:  25CH709/1
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

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

‘The measurement results are traceable to S| through Hach Lenge GmbH Ltd.,

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

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 4.007 CPA chem 1066665 18 Jan 2027
pH 7.000 Hach Lenge GmbH C03232 02 Dec 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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 Document Process Calibrator 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 4.000 177.48 177.3 4.000 0.058 2.00
SIN.: B834291445 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00




Cert.No.: 25CH709/1

Page.: 30f3
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 4.007 4.006 181.1 0.0044 2.00
S/N.: 5211504 7.000 7.000 4.9 0.0084 2.00
10.010 10.007 -170.6 0.0066 2.00
Function : T
(*) Without adjustment
This i was with Te Probe;
- Model : InLabEXpert Pro-ISM
- Serial No. : 5211504
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Etror Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.001 251 0.099 0.13 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 %.

-o00o-

i,
N2

.,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i@‘—?\m
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e = W]
CALIBRATION 0008
Certificate of Calibration °e""‘°a'i:; : fffffm”

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

Equipment : pH Meter
Manufacturer: Mettler Toledo
Model : SevenExcellence
Serial No.: B834291445

1D No.: RYG_EN0152

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

Condition As-Received: Used Item

Received Date: 12 June 2025 Services.
Calibration Date: 16 June 2025
Reference: 2506-0407DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Ambient Temperature: (23 + 2 ) °C
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Relative Humidity: (50 £10) %

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

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6315011 25E1627 19 May 2026

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

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

4.This measurement result is traceable to the International System of Unit maintained through:-
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Wutchareepom Peethong Approved Signatory :

Issue Date : 01 July 2025 [ ]Phalinee Prabpaipal
[v/] Nuntawat Khamchai

[ ] Pongsagorn Boonyaporn

Cert. No.: 25E1979/1

Page.: 2 of 2
Result of calibr: - (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 2000 mV
Standard Value UUC* Reading Error Uncertainty
(mv') (mv) (mv) (£uv)
-200.0000 -199.9 68
-150.0000 -150.0 65
-100.0000 -100.0 63
-50.0000 -50.0 61
0.0000 0.0 58
50.0000 50.0 61
100.0000 100.0 63
150.0000 149.9 65
200.0000 199.9 68

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

UUC* = Unit Under Calibration.

-o0o-




