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ALS Laboratory Group (Thailand) Co., Ltd.

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

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

sremsazasfiofldlunsiiasesdt / nagau
sample Parameter Equipment Name ID No. Calbrated Next Cal Freq. Callbrate
Name Date (Months)
Stack (CEMs) | Oxides of Nitrogen Analyzer , System calibration, Standard gas -
Stack (CEMs) | Sulfur Dioxide Analyzer , System calibration, Standard gas - - - -
Stack Total Suspended Particulate Console Control Unit BKK_FS0496 4-Jan-22 4-Jul-22 6
Stack Total Suspended Particulate Digital Balance BKK_EN0309 16-Dec-21 16-Dec-22 12
Ambient Total Suspended Particulate High Volume NKH_FS0050 On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0051 On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0049 On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0052 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Ambient Particulate Matter (PM-10) High Volume NKH_FS0046 On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0047 On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0048 On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0045 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0080 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0084 4-Jan-22 4-)ul-22 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0082 4-Jan-22 4-Jul-22 6
Ambient Nitrogen Dioxide NO; Analyzer NKH_FS0078 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0081 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide S0, Analyzer NKH_FS0085 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0083 4-Jan-22 4-Jul-22 6
Ambient Sulfur Dioxide S0, Analyzer NKH_FS0079 4-Jan-22 4-)ul-22 6

Right Solutions = Right Partner
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ALS Laboratory Group (Thailand) Co., Ltd.

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

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

sremsazasfiofldlunsiiasesdt / nagau
sample Parameter Equipment Name ID No. Calbrated Next Cal Freq. Callbrate
Name Date (Months)
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0054 20-Jul-21 18-Jan-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0055 10-Jun-21 9-Dec-22 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0056 24-Feb-21 25-Aug-22 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0053 20-Jul-21 18-Jan-23 18
Ambient Temperature Temperature Sensor NKH_FS0054 20-Jul-21 18-Jan-23 18
Ambient Temperature Temperature Sensor NKH_FS0055 10-Jun-21 9-Dec-22 18
Ambient Temperature Temperature Sensor NKH_FS0056 24-Feb-21 25-Aug-22 18
Ambient Temperature Temperature Sensor NKH_FS0053 20-Jul-21 18-Jan-23 18
Noise Leq 24 hrs Sound Calibrator NKH_FS0019 20-Aug-21 20-Aug-22 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0071 7-un-21 7-Jun-22 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0070 7-Jun-21 7-Jun-22 12
Noise Leq 24 hrs Sound Level Meter NKH_FS0008 14-Jul-21 14-Jul-22 12
Noise Leq 5 min Sound Calibrator NKH_FS0019 20-Aug-21 20-Aug-22 12
Noise Leq 5 min Sound Level Meter NKH_FS0071 7-Jun-21 7-Jun-22 12
Noise Leq 5 min Sound Level Meter NKH_FS0070 7-Jun-21 7-Jun-22 12
Noise Leg 5 min Sound Level Meter NKH_FS0008 14-Jul-21 14-Jul-22 12
Noise Leq 8 hrs Sound Calibrator NKH_FS0019 20-Aug-21 20-Aug-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0001 26-Apr-21 26-Apr-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0027 20-Aug-21 20-Aug-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0005 27-Apr-21 27-Apr-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0072 7-Jun-21 7-Jun-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0071 7-Jun-21 7-Jun-22 12

Right Solutions = Right Partner www.alsglobal.com



ALS Laboratory Group (Thailand) Co., Ltd.

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

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

semaasasiiafidlun1sinezi / neadeu
sample Parameter Equipment Name ID No. Calbrated Next Cal Freq. Callbrate
Name Date (Months)
Noise Leq 8 hrs Sound Level Meter NKH_FS0070 7-Jun-21 7-Jun-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0069 7-Jun-21 7-Jun-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0007 14-Jul-21 14-Jul-22 12
Noise Leq 8 hrs Sound Calibrator NKH_FS0019 20-Aug-21 20-Aug-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0006 14-Jul-21 14-Jul-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0004 3-May-22 3-May-23 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0069 7-Jun-21 7-Jun-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0072 7-un-21 7-Jun-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0026 20-Aug-21 20-Aug-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0027 20-Aug-21 20-Aug-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0073 7-un-21 7-Jun-22 12
Noise Leq 8 hrs Sound Level Meter NKH_FS0007 14-Jul-21 14-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0024 27-ul-21 27-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0025 27-Jul-21 27-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0031 26-Jul-21 26-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0032 29-Jul-21 29-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0033 22-ul-21 22-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0021 22-Jul-21 22-)ul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0022 26-Jul-21 26-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0025 27-ul-21 27-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0024 27-Jul-21 27-Jul-22 12
Heat Heat Stress Heat Stress Monitor NKH_FS0031 26-Jul-21 26-Jul-22 12

Right Solutions = Right Partner www.alsglobal.com



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

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

semaasasiiafidlun1sinezi / neadeu
sample Parameter Equipment Name ID No. Calbrated Next Cal Freq. Callbrate
Name Date (Months)
lluminance | Illuminance Lux Meter NKH_FS0086 07-Jan-22 7-Jan-23 12
lluminance | Illuminance Lux Meter NKH_FS0086 07-Jan-22 T-Jan-23 12
Water Lab | pHat 25°C pH meter BKK_EN0072 26-Mar-21 24-Sep-22 18
Water Lab | Ammonia Nitrogen Discrete analyzer BKK_EN0037 28-Jun-21 28-Jun-22 12
Water Lab | Dissolved Oxygen Burette BKK EN0171 30-Mar-21 28-Sep-22 18
Water Lab | Dissolved Oxygen Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab | Oil & Grease Electronic Top-Loading Balance BKK_EN0003 3-Sep-21 3-Sep-22 12
Water Lab | Oil & Grease Water Bath BKK_EN0148 31-Jan-22 1-Aug-23 18
Water Lab | Phosphate Discrete analyzer BKK_EN0037 28-Jun-21 28-Jun-22 12
Water Lab | Chlorite lon Chromatography BKK_EN0069 12-Jan-22 12-Jan-23 12
Water Lab | Total Kjeldahl Nitrogen Digestion Unit BKK_EN0223 1-Feb-22 1-Feb-23 12
Water Lab | Total Kjeldahl Nitrogen Discrete analyzer BKK_EN0037 28-Jun-21 28-Jun-22 12
Water Lab | Total Suspended Solids Electronic Top-Loading Balance BKK_EN0003 3-Sep-21 3-Sep-22 12
Water Lab | Total Suspended Solids Oven BKK_EN0273 22-ul-21 20-Jan-23 18
Water Lab | Total Dissolved Solids 180°C Electronic Top-Loading Balance BKK_EN0003 3-Sep-21 3-Sep-22 12
Water Lab | Total Dissolved Solids 180°C Oven BKK_EN0273 22-ul-21 20-Jan-23 18
Water Lab | Conductivity Conductivity meter BKK_EN0065 19-Nov-21 20-May-23 18
Water Lab | BOD (5 days at 20°C) DO Meter BKK_EN0205 19-Jan-21 20-Jul-22 18
Water Lab | BOD (5 days at 20°C) Incubator BKK_EN0005 4-Oct-21 4-Apr-23 18
Water Lab | Temperature pH Meter BKK_LG0031 23-Dec-21 23-Dec-22 12
Water Lab | Calcium ICP-OES BKK EL0037 13-Sep-21 12-Mar-23 12

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

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

sremsazasfiofldlunsiiasesdt / nagau
sample Parameter Equipment Name ID No. Calbrated Next Cal Freq. Callbrate
Name Date (Months)
Water Lab | Calcium Hot Block BKK_EL0054 T-Apr-22 7-0ct-23 18
Water Lab | Calcium Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Water Lab | Magnesium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 12
Water Lab | Magnesium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab | Magnesium Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab | Sodium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 12
Water Lab | Sodium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab | Sodium Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab | Chromium ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 12
Water Lab | Chromium Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab | Chromium Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab | Copper ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 12
Water Lab | Copper Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab | Copper Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
WaterLab | Zinc ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 12
Water Lab | Zinc Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab | Zinc Chamber (Cold Room) BKK_EN0167 18-May-21 16-Nov-22 18
Water Lab | SAR ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 12
Water Lab | SAR Hot Block BKK_EL0054 T-Apr-22 7-Oct-23 18
Water Lab | SAR Chamber (Cold Room) BKK_ENO167 18-May-21 16-Nov-22 18
Water Lab | Mercury DUO-CVAFS / CVAAS BKK_EL0023 6-Jun-22 5-Jun-23 12
Water Lab | Fecal Coliform Autoclave BKK_ML0043 1-Dec-21 1-Jun-23 18

Right Solutions = Right Partner

www.alsglobal.com



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

Khet Suan Luang, Bangkok 10250 Thailand
ALS T +66 2 760 3000 F +66 2 760 3197

S78N156AT09NNIYIUNTSIATIZY / NadaU

sample Parameter Equipment Name ID No. Calbrated Next Cal Freq. Callbrate
Name Date (Months)

Water Lab | Fecal Coliform Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18

Water Lab | Fecal Coliform Hot Air Oven BKK_ML0013 7-Jun-21 6-Dec-22 18

Water Lab | Fecal Coliform Water Bath BKK_ML0056 20-May-22 20-May-23 12

Right Solutions = Right Partner

www.alsglobal.com



Lot No. 2244531-1
ANALYZER CALIBRATION DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.10 0.40
Low-Level Gas 8.05 8.00 8.00 0.00
Span Gas 16.06 16.10 15.90 0.80
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.40 0.20
Low-Level Gas 50.32 50.00 50.00 0.00
Span Gas 158.20 158.20 157.60 0.30
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 410
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 50.27 49.90 49.90 0.00
Span Gas 161.60 161.60 161.20 0.20

Calibrated by

Nﬁ vap h bL[ ' E?'_.

( Mr.Navaphut Sriviriya )

Environmental Field Scientist (2)

FORM NO.: F 06-062 REVISION NO.: 2 ISSUE DATE: 3/06/19
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Lot No. 22445311
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Cylinder Conc. (%) . 16.06 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.10 0.40 0.10 0.40 0.00
Upscale Gas 16.10 15.90 0.80 15.90 0.80 0.00
NOx ANALYZER
Cylinder Conc. (ppm) 158.20 Span (ppm) : 200
NOx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.30 0.15 0.40 0.20 0.05
Upscale Gas 158.20 157.70 0.25 157.60 0.30 0.05
SO, ANALYZER
Cylinder Conc. (ppm) 161.60 Span (ppm) : 200
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 161.60 161.20 0.20 161.20 0.20 0.00

Calibrated by
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( Mr.Navaphut Sriviriya )

Environmental Field Scientist (2)
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EMISSION TEST RESULT

Run # 1
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
Start Time 10:15 Finish Time 10:35

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

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

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

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

10:15 14.65 4.03 23.74 0.08 -
10:16 14.64 4.06 25.40 0.07 -
10:17 14.64 4.01 26.04 0.08 -
10:18 14.64 4.03 25.99 0.07 -
10:19 14.64 4.04 25.94 0.09 -
10:20 14.64 4.05 25.94 0.08 -
10:21 14.65 4.04 25.94 0.08 -
10:22 14.66 4.06 25.30 0.11 -
10:23 14.67 4.05 24.45 0.10 -
10:24 14.67 4.02 23.14 0.09 -
10:25 14.67 4.04 22.96 0.12 -
10:26 14.73 4.00 22.38 0.12 -
10:27 14.73 4.03 21.59 0.11 -
10:28 14.72 4.01 21.15 0.1 -
10:29 14.73 4.03 21.14 0.11 -
10:30 14.73 4.00 21.06 0.11 -
10:31 14.71 4.01 21.28 0.10 -
10:32 14.71 4.01 21.82 0.13 -
10:33 14.71 4.03 22.13 0.11 -
10:34 14.71 4.03 22.15 0.12 -
10:35 14.68 4.04 22.96 0.10 -
Average 14.68 4.03 23.45 0.10 -
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( Mr.Navaphut Sriviriya )

Environmental Field Scientist (2)
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EMISSION TEST RESULT

Run # 2
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date Test Operator Navaphut S.
Start Time Finish Time 10:56

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

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

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

Time (min) 0, (%) CO;, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
10:36 14.66 4.06 24.55 0.13 -
10:37 14.65 4.07 25.21 0.13 -
10:38 14.65 4.08 25.59 0.10 -
10:39 14.64 4.09 25.75 0.13 -
10:40 14.63 4.07 25.79 0.11 -
10:41 14.63 4.09 25.76 0.11 -
10:42 14.66 4.05 25.65 0.11 -
10:43 14.66 4.07 25.53 0.12 -
10:44 14.66 4.05 25.46 0.13 -
10:45 14.68 4.06 25.14 0.14 -
10:46 14.75 3.96 23.63 0.15 -
10:47 14.71 4.06 21.91 0.12 -
10:48 14.67 4.01 22.33 0.13 -
10:49 14.65 4.07 24.47 0.09 -
10:50 14.65 4.06 25.52 0.12 -
10:51 14.66 4.05 25.68 0.13 -
10:52 14.65 4.07 25.62 0.10 -
10:53 14.65 4.06 25.46 0.13 -
10:54 14.65 4.05 25.40 0.09 -
10:55 14.66 4.06 25.40 0.13 -
10:56 14.66 4.07 25.54 0.12 -
Average 14.66 4.06 25.02 0.12 -
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EMISSION TEST RESULT

Run # 3
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
Start Time 10:57 Finish Time 11:17

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

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

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

Time (min) 05 (%) CO; (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
10:57 14.65 4.07 25.58 0.12 -
10:58 14.66 4.05 25.58 0.12 -
10:59 14.66 4.00 25.52 0.11 -
11:00 14.66 4.04 25.53 0.11 -
11:01 14.66 4.04 25.57 0.13 -
11:02 14.66 4.05 25.60 0.12 -
11:03 14.66 4.04 25.62 0.15 -
11:04 14.65 4.04 25.61 0.16 -
11:05 14.64 4.05 25.56 0.13 -
11:06 14.65 4.06 25.59 0.17 -
11:07 14.66 4.03 25.71 0.15 -
11:08 14.70 3.97 24.56 0.13 -
11:09 14.71 4.02 23.41 0.14 -
11:10 14.73 3.99 21.92 0.15 -
11:11 14.75 4.00 20.93 0.14 -
11:12 14.71 4.02 20.92 0.13 -
11:13 14.71 4.03 21.48 0.15 -
11:14 14.70 4.01 22.19 0.14 -
11:15 14.66 4.07 23.17 0.13 -
11:16 14.65 4.07 24.84 0.15 -
11:17 14.64 4.06 25.71 0.16 -
Average 14.67 4.04 24.31 0.14 -
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( Mr.Navaphut Sriviriya )

Environmental Field Scientist (2)
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Lot No. 2244532-1
ANALYZER CALIBRATION DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.10 0.40
Low-Level Gas 8.05 8.00 8.00 0.00
Span Gas 16.06 16.10 15.90 0.80
NOx ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.40 0.20
Low-Level Gas 50.32 50.00 50.00 0.00
Span Gas 158.20 158.20 157.60 0.30
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 410
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.00 0.00
Low-Level Gas 50.27 49.90 49.90 0.00
Span Gas 161.60 161.60 161.20 0.20

Calibrated by

Nﬁ vap h bL[ ' E?'_.

( Mr.Navaphut Sriviriya )

Environmental Field Scientist (2)
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Lot No. 2244532-1
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Cylinder Conc. (%) . 16.06 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.10 0.40 0.10 0.40 0.00
Upscale Gas 16.10 15.90 0.80 15.90 0.80 0.00
NOx ANALYZER
Cylinder Conc. (ppm) 158.20 Span (ppm) : 200
NOx Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.30 0.15 0.40 0.20 0.05
Upscale Gas 158.20 157.70 0.25 157.60 0.30 0.05
SO, ANALYZER
Cylinder Conc. (ppm) 161.60 Span (ppm) : 200
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.00 0.00 0.00
Upscale Gas 161.60 161.20 0.20 161.20 0.20 0.00

Calibrated by
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( Mr.Navaphut Sriviriya )

Environmental Field Scientist (2)
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EMISSION TEST RESULT

Run # 1
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
Start Time 12:05 Finish Time 12:25
SO, Analyzer Model TELEDYNE API 100EH Serial No. 410
NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 774
CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425
Time (min) 0, (%) CO, (%) NOXx (ppm) SO, (ppm) CO (ppm) Remark
12:05 14.60 4.10 21.08 0.15 -
12:06 14.54 414 20.95 0.14 -
12:07 14.50 4.15 21.09 0.13 -
12:08 14.49 417 22.01 0.12 -
12:09 14.48 4.16 22.44 0.16 -
12:10 14.47 414 22.43 0.13 -
12:11 14.45 4.18 22.34 0.14 -
12:12 14.43 4.16 22.41 0.15 -
12:13 14.42 4.16 22.45 0.12 -
12:14 14.43 4.15 22.47 0.14 -
12:15 14.45 4.12 22.44 0.14 -
12:16 14.45 4.19 22.46 0.15 -
12:17 14.42 4.21 22.87 0.13 -
12:18 14.41 4.19 23.43 0.16 -
12:19 14.43 4.14 23.86 0.15 -
12:20 14.46 4.12 23.52 0.14 -
12:21 14.43 4.16 22.89 0.17 -
12:22 14.42 411 22.42 0.17 -
12:23 14.54 4.12 20.46 0.17 -
12:24 14.57 4.08 18.31 0.18 -
12:25 14.59 4.07 16.97 0.18 -
Average 14.48 4.15 21.87 0.15 #DIV/0!
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Environmental Field Scientist (2)
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EMISSION TEST RESULT

Run # 2
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
Start Time 12:26 Finish Time 12:46
SO, Analyzer Model TELEDYNE API 100EH Serial No. 410
NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 774
CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425
Time (min) 0, (%) CO;, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
12:26 14.62 4.08 16.02 0.18 -
12:27 14.62 4.09 15.24 0.18 -
12:28 14.57 4.09 16.54 0.16 -
12:29 14.51 4.11 18.31 0.16 -
12:30 14.47 4.22 20.69 0.18 -
12:31 14.48 413 21.95 0.15 -
12:32 14.51 4.09 21.58 0.18 -
12:33 14.55 412 20.10 0.19 -
12:34 14.55 4.1 18.77 0.18 -
12:35 14.55 412 18.47 0.18 -
12:36 14.55 4.07 18.62 0.19 -
12:37 14.54 4.08 18.49 0.18 -
12:38 14.54 4.14 18.12 0.19 -
12:39 14.56 4.09 18.00 0.18 -
12:40 14.54 4.07 18.39 0.18 -
12:41 14.55 4.10 18.71 0.19 -
12:42 14.56 4.13 18.38 0.18 -
12:43 14.53 413 18.54 0.16 -
12:44 14.51 4.17 19.57 0.16 -
12:45 14.50 4.15 20.79 0.17 -
12:46 14.47 4.14 21.74 0.16 -
Average 14.54 4.12 18.91 0.18 #DIV/0!
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EMISSION TEST RESULT

Run # 3
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
Start Time 12:47 Finish Time 13:07
SO, Analyzer Model TELEDYNE API 100EH Serial No. 410
NO,/O; Analyzer Model TELEDYNE API 200EH Serial No. 774
CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425
Time (min) 05 (%) CO; (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
12:47 14.48 4.13 22.27 0.16 -
12:48 14.50 4.10 21.94 0.17 -
12:49 14.51 4.17 21.19 0.17 -
12:50 14.53 4.14 20.67 0.21 -
12:51 14.57 4.05 19.06 0.21 -
12:52 14.60 4.07 17.75 0.21 -
12:53 14.62 4.05 16.20 0.19 -
12:54 14.62 4.09 15.25 0.21 -
12:55 14.62 4.04 15.00 0.20 -
12:56 14.61 4.09 15.14 0.21 -
12:57 14.61 4.11 15.41 0.21 -
12:58 14.60 4.03 15.62 0.21 -
12:59 14.61 4.09 15.96 0.20 -
13:00 14.64 4.02 15.23 0.21 -
13:01 14.66 4.04 13.89 0.21 -
13:02 14.67 4.06 13.02 0.20 -
13:03 14.65 4.04 12.30 0.22 -
13:04 14.62 4.05 12.74 0.22 -
13:05 14.61 4.10 13.92 0.19 -
13:06 14.59 4.08 15.08 0.20 -
13:07 14.60 4.08 15.42 0.21 -
Average 14.59 4.08 16.34 0.20 #DIV/0!
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Lot No. 2259185-1
ANALYZER CALIBRATION DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.10 0.40
Low-Level Gas 8.05 8.00 8.00 0.00
Span Gas 16.06 16.10 15.90 0.80
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 425
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.10 0.05
Low-Level Gas 49.99 50.00 49.90 0.05
Span Gas 157.50 157.50 157.30 0.10

Calibrated by
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Lot No. 2259185-1
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Cylinder Conc. (%) 16.06 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.10 0.40 0.10 0.40 0.00
Upscale Gas 16.10 15.90 0.80 15.90 0.80 0.00
CO ANALYZER
Cylinder Conc. (ppm) 157.50 Span (ppm) : 200
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.10 0.05 0.05
Upscale Gas 157.50 157.40 0.05 157.30 0.10 0.05
Calibrated by
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EMISSION TEST RESULT

Run # 1
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
Start Time 10:15 Finish Time 10:35

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

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

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

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

10:15 14.65 4.03 - - 4.34
10:16 14.64 4.06 - - 4.45
10:17 14.64 4.01 - - 4.42
10:18 14.64 4.03 - - 4.32
10:19 14.64 4.04 - - 4.36
10:20 14.64 4.05 - - 4.38
10:21 14.65 4.04 - - 4.41
10:22 14.66 4.06 - - 4.34
10:23 14.67 4.05 - - 4.40
10:24 14.67 4.02 - - 4.36
10:25 14.67 4.04 - - 4.35
10:26 14.73 4.00 - - 4.35
10:27 14.73 4.03 - - 4.31
10:28 14.72 4.01 - - 4.35
10:29 14.73 4.03 - - 4.33
10:30 14.73 4.00 - - 4.37
10:31 14.71 4.01 - - 4.37
10:32 14.71 4.01 - - 4.39
10:33 14.71 4.03 - - 4.32
10:34 14.71 4.03 - - 4.42
10:35 14.68 4.04 - - 4.33
Average 14.68 4.03 - - 4.37
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EMISSION TEST RESULT

Run # 2
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.
Start Time 10:36 Finish Time 10:56

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

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

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

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

10:36 14.66 4.06 - - 4.36
10:37 14.65 4.07 - - 4.32
10:38 14.65 4.08 - - 4.34
10:39 14.64 4.09 - - 4.34
10:40 14.63 4.07 - - 4.34
10:41 14.63 4.09 - - 4.33
10:42 14.66 4.05 - - 4.35
10:43 14.66 4.07 - - 4.35
10:44 14.66 4.05 - - 4.37
10:45 14.68 4.06 - - 4.31
10:46 14.75 3.96 - - 4.21
10:47 14.71 4.06 - - 4.21
10:48 14.67 4.01 - - 4.34
10:49 14.65 4.07 - - 4.36
10:50 14.65 4.06 - - 4.37
10:51 14.66 4.05 - - 4.40
10:52 14.65 4.07 - - 4.29
10:53 14.65 4.06 - - 4.34
10:54 14.65 4.05 - - 4.30
10:55 14.66 4.06 - - 4.29
10:56 14.66 4.07 - - 4.37
Average 14.66 4.06 - - 4.33
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EMISSION TEST RESULT

Run # 3
Client Gulf NRV2 Co., Ltd. Location HRSG 21
Date 26 May 22 Test Operator Navaphut S.

Start Time 10:57 Finish Time 11:17

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

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

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

Time (min) 05 (%) CO; (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
10:57 14.65 4.07 - - 4.30
10:58 14.66 4.05 - - 4.36
10:59 14.66 4.00 - - 4.37
11:00 14.66 4.04 - - 4.39
11:01 14.66 4.04 - - 4.36
11:02 14.66 4.05 - - 4.36
11:03 14.66 4.04 - - 4.37
11:04 14.65 4.04 - - 4.32
11:05 14.64 4.05 - - 4.32
11:06 14.65 4.06 - - 4.32
11:07 14.66 4.03 - - 4.33
11:08 14.70 3.97 - - 4.31
11:09 14.71 4.02 - - 4.29
11:10 14.73 3.99 - - 4.28
11:11 14.75 4.00 - - 4.33
11:12 14.71 4.02 - - 4.31
11:13 14.71 4.03 - - 4.31
11:14 14.70 4.01 - - 4.32
11:15 14.66 4.07 - - 4.32
11:16 14.65 4.07 - - 4.32
11:17 14.64 4.06 - - 4.31
Average 14.67 4.04 - - 4.33
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Lot No. 2259186-1
ANALYZER CALIBRATION DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Model TELEDYNE API 200EH Serial No. 774
Span (%) 25
Cylinder Value Initial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.00 0.10 0.40
Low-Level Gas 8.05 8.00 8.00 0.00
Span Gas 16.06 16.10 15.90 0.80
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 425
Span (ppm) 200
Cylinder Value Initial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.00 0.10 0.05
Low-Level Gas 49.99 50.00 49.90 0.05
Span Gas 157.50 157.50 157.30 0.10

Calibrated by
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Lot No. 2259186-1
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
O, ANALYZER
Cylinder Conc. (%) 16.06 Span (%) : 25
O, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.10 0.40 0.10 0.40 0.00
Upscale Gas 16.10 15.90 0.80 15.90 0.80 0.00
CO ANALYZER
Cylinder Conc. (ppm) 157.50 Span (ppm) : 200
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.00 0.00 0.00 0.10 0.05 0.05
Upscale Gas 157.50 157.40 0.05 157.30 0.10 0.05
Calibrated by
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EMISSION TEST RESULT

Run # 1
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
Start Time 12:05 Finish Time 12:25
SO, Analyzer Model TELEDYNE API 100EH Serial No. 410
NO,/O, Analyzer Model TELEDYNE APl 200EH Serial No. 774
CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 425
Time (min) 0, (%) CO;, (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
12:05 14.60 4.10 - - 2.57
12:06 14.54 4.14 - - 2.58
12:07 14.50 4.15 - - 2.54
12:08 14.49 417 - - 2.50
12:09 14.48 4.16 - - 2.51
12:10 14.47 414 - - 2.40
12:11 14.45 4.18 - - 2.51
12:12 14.43 4.16 - - 2.64
12:13 14.42 4.16 - - 2.55
12:14 14.43 415 - - 2.57
12:15 14.45 4.12 - - 2.61
12:16 14.45 4.19 - - 2.61
12:17 14.42 4.21 - - 2.85
12:18 14.41 4.19 - - 2.89
12:19 14.43 4.14 - - 2.61
12:20 14.46 4.12 - - 2.54
12:21 14.43 4.16 - - 2.49
12:22 14.42 411 - - 2.61
12:23 14.54 4.12 - - 2.80
12:24 14.57 4.08 - - 2.79
12:25 14.59 4.07 - - 2.88
Average 14.48 4.15 - - 2.62
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EMISSION TEST RESULT

Run # 2
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.
Start Time 12:26 Finish Time 12:46

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

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

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

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

12:26 14.62 4.08 - - 3.01
12:27 14.62 4.09 - - 3.09
12:28 14.57 4.09 - - 3.03
12:29 14.51 4.11 - - 2.70
12:30 14.47 4.22 - - 2.57
12:31 14.48 413 - - 2.57
12:32 14.51 4.09 - - 2.65
12:33 14.55 412 - - 2.76
12:34 14.55 4.11 - - 2.77
12:35 14.55 412 - - 2.72
12:36 14.55 4.07 - - 2.65
12:37 14.54 4.08 - - 2.74
12:38 14.54 4.14 - - 2.76
12:39 14.56 4.09 - - 2.69
12:40 14.54 4.07 - - 2.67
12:41 14.55 4.10 - - 2.68
12:42 14.56 4.13 - - 2.71
12:43 14.53 413 - - 2.61
12:44 14.51 4.17 - - 2.62
12:45 14.50 415 - - 2.54
12:46 14.47 4.14 - - 2.56
Average 14.54 4.12 - - 2.72
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EMISSION TEST RESULT

Run # 3
Client Gulf NRV2 Co., Ltd. Location HRSG 22
Date 26 May 22 Test Operator Navaphut S.

Start Time 12:47 Finish Time 13:07

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

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

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

Time (min) 05 (%) CO; (%) NOx (ppm) SO, (ppm) CO (ppm) Remark
12:47 14.48 4.13 - - 2.51
12:48 14.50 4.10 - - 2.59
12:49 14.51 4.17 - - 2.61
12:50 14.53 4.14 - - 2.60
12:51 14.57 4.05 - - 2.71
12:52 14.60 4.07 - - 2.75
12:53 14.62 4.05 - - 2.79
12:54 14.62 4.09 - - 2.86
12:55 14.62 4.04 - - 2.95
12:56 14.61 4.09 - - 2.86
12:57 14.61 4.11 - - 2.91
12:58 14.60 4.03 - - 2.86
12:59 14.61 4.09 - - 2.90
13:00 14.64 4.02 - - 3.01
13:01 14.66 4.04 - - 3.13
13:02 14.67 4.06 - - 3.14
13:03 14.65 4.04 - - 3.15
13:04 14.62 4.05 - - 3.06
13:05 14.61 4.10 - - 3.00
13:06 14.59 4.08 - - 2.89
13:07 14.60 4.08 - - 2.86
Average 14.59 4.08 - - 2.86
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Airgas.

an Alr Liquide company Bldg 1
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO4NISSE15A0817 Reference Number: 160-401977168-1
Cylinder Number: EBO140265 Cylinder Valume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGWVP Number: A12020 Valve Outlet: B60
Gas Code: CO,NO NOX, 502 BALN Certification Date; Dec 22, 2020

Expiration Date:

Dec 22, 2028

Airgas Specialty Gases
Airgas USA, LLC
6141 Easton Road

Plumsteadville, PA 18949

Ceartilication performed in accordance with "EPA Traceability Prolocol for Assay and Cestilication of Gaseous Calibration Standards (May 2012)" documani EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not requine comection for analytical interference. This cylinder has a total analytical
uncartainty 8% staled bolow with 8 confidence ievel of 85%. Thare are no significant impurities which affect the use of this calibration mixiune. Al concantrations an on a
mote/mole Dasis unless olharwise nobed

Do Mot Use This Cylindar below 100 g, e, 0.7 megapascals.

Type Lot ID

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

l NOX 160.0 PPM 158 2 PPM G1 +-0.7% NIST Traceable 12/14/2020, 1272212020 I

CARBON MONOXIDE 160.0 PPM 157.5 PPM G1 +- 0,5% MIST Traceable 121472020

NITRIC OXIDE 160.0 PPM 158.1 PPM G1 +- 0.7% NIST Traceable 12/14/2020, 12/22/2020

SULFUR DIOXIDE 160.0 PPM 161.6 PPM G1 #/- 1,0% NIST Traceable 1201472020, 12r22/2020

NITROGEN Balance

CALIBRATION STANDARDS

Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010210 KALDD3128 246.9 PPM CARBON MONOXIDEMNITROGEN +- D.2% Dcl 16, 2024
PRM 12388 DEBS025 8.91 PPM AIRMNITROGEN DIOXIDE 2.0% Feb 20, 2020
NTRM 13010302 KALOD3NZ2 243 4 PPM NITRIC OXIDEMITROGEN - 0.5% May 04, 2026
GMIS 124206889 CcCazaavov 4. 028 PPM NITROGEN DIOXIDEMITROGEN 21% Aug 15, 2021
NTEM 10010212 AALOT2873 2553 PPM SULFUR DIOXIDEMNITROGEN +/-0.8% Apr 25, 2022
The SRM, PRM or RGM noted above is only in relerence o the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Micolel 6700 APW1100391 CO FTIR Mov 30, 2020
Micolel 6700 APW1100391 NOD FTIR Dec 02, 2020
Micolel 700 APW1100391 NO2 FTIR Dec 02, 2020

| Nicolet 6700 APW1100381 502 FTIR Dec 10, 2020

Triad Data Available Upon Request
NOTES:

Gross Weight 27.7 Kg

Net Weight 4.7 Kg

- w:déﬂ f?i Zf;;‘g’[/fzjl

Approved for Release

Page 1 of 160-401577168-1



Airgas Specialty Gases
Ajrgas USA, LLC

6141 Easton Road

Bldg 1

Plumsteadwille, PA 1Bg4g
AITEAs.COMm

Airgas

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EC4MNIZ9EIHADDZ3 Reference Number: 1680-401754137-1

Cylinder Number: GMOD24388 Cylinder Valume: 2472 CF

Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2215 PSIG

PGVP Number: A12020 Valve Outlet B60

Gas Code: CONO NOX 502 BALN Certification Date: Mar 26, 2020
Expiration Date: Mar 26, 2028

Certification performed in acconrdance with "EPA Traceabdily Protocol for Assay and Certificabon of Gaseous Calibration Standards (May 2012)" documnent EPA
BOOVR-12/531, using the assay procedures listed Analyfical Methadology does nol requine correction for analylical mterference. This cylinder has a iolal analytical
uncefamty as stated below with a confidence level of 35%. There are no significant mpuribes which affect the wse of this calibration mixture, All concentrations ane an a
mala/mote basis unless otharwisa nobed
Do Mot Use This Cylinder beiow 100 pssg, e, 0.7 megapaaml!.

—
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
MO 50.00 PPM 50.32 PPM G1 +/- 0.B% NIST Traceable 0AM2020, 03126/2020
CARBON MOMOXIDE 50.00 FPM 4999 PPM ey +/- 0.5% NIST Traceable D3M192020
NITRIC OXIDE 50.00 PPM 50.32 PPM 31 +/- 0.B% NIST Traceable 03/19/2020, 03/26/2020
SULFUR DIOXIDE 50.00 PPM 50.27 PFM G1 - 0.8% NIST Traceable DI19/2020, 0372672020
MITROGEN Balance
CALIBRATION STANDARDS

Type Lot 1D Cylinder No Concentration Uncertainty Expiration Date
NTRM 11010130 KALOO45385 97.31 PPM CARBON MONOXIDE/NITROGEN - 0.4% Ocl 04, 2022
NTRM 13010405 KALOOISE4 97.60 PPM NITRIC OXIDE/MNITROGEN +/- 0,8% Jul 23, 2025
NTEM 13010405 KALOD3084 97.60 PPM NOx/NITROGEN +/- 0.8% Jul 23, 2025

NTRM 16010235 KALOD4418 87.69 PPM SULFUR DIDXIDE/MNITROGEN

ANALYTICAL EQUIPMENT

+1- 0.8%

Dec 23, 2021

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR - CO - 000928781 FTIR Mar 12, 2020
MKS FTIR - NO - 000928781 FTIR Mar 05, 2020
MES FTIR - NOx - 000828781 FTIR Mar 05, 2020
MKS FTIR - 502 - 000828781 FTIR Mar 19, 2020
= == === === =

Triad Data Available Upon Request
NOTES:Gross Wesght: 47.7 Kg, Net Weight: 7.5 Ka.

Approved for Release

Page 1 of 160-401754137-1



THE LINDE GROUP

CERTIFICATF OF ANALYSIS

Customer Detail:

ALS Laboratory Group (Thailand)

Cylinder Description:
| STEELA47L

Production Order Numberigg45553
Material Number: 478100-J-44
Certification Date: 07-Dec-2017
Expiry Date: 07-Dec-2025

il Is traceabde o K1 throu)

4 been perfarmed In accordai

The measurement of this reference materd
Mans. The

Certification of Gaseou

Lagay af this Standard

Calibhration Standards ug procedure Gl

specified 1T repad fed iaceriaindy |y hased tandard wicert

The
mualtiplied by cever

5 s Matlonal Standurd of

Lesay and

¢ reference sinndard which is traceahle

b ihe EFA Traceahility Protocel EP A-GDDR-1255] for ibe

nless others e

resuliy are dapresved on 8 mole'maole basi

ape factor k=2, providing o level of o

Certificate Number:

398317

Cylinder Number:
40233

Analyst:

' Anssars T,

AHISSARA THONGNLURI

Nominal Cylinder Content:

6.520 M*

Approve:

Mominel Pressure:

145.0 Bar

SUKANYA KAMLUTHARAT

Valve Dutlet:
CGA 590 BRASS

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

Comment: & et
pressure is below 1 30psig

HUnImum minor component

® 1 is recommended that this product be not used below 3% of actug] contents or should not be used when its 2as
@ Other impurities that detect by analytical condition of this mixture shall be report if it is more than 10% of

@ Keep and use in well-ventilated and secure area.
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Wellgrow Plant . 105 Moo 5, T.Bangsamak, A Bangpakong, Chachoengssa 24180
Thailand, Tel (66) 38.570-479-93 Fax (66) 38.570-323




THE LINDE GROUP

CERTIFICATE OF ANALYSIS

Analytical Result

Component Request Certified Certified Method Assay Date
Concentration Concentration Uncertainty
Oxygen 8.00 %% 8.05% % 1% relative (2) I-PB-354 04-Dec-2017
In Nitrogen
Reference Standard used in Assay
"Reference ('mljnul;g_& C-“urlctn'[ruliun _ Exﬂ-rrfg Date ' N

Standard

Oxygen 1135538G 9976+ 0.02 % 26-Mar-2018

In Nitrogen

Analytical Instruments used in Assay

Lasi .';_‘l_i_.l_l-l:_i[‘_{rinl Calibration
04-Diec-2017

Analvtical Principle

Servomex 4100 O2 Analyzer Paramagnetic

Method af Analyiis

I, Cins {'hrnmal.ngr;.ph

Paremagneite Onyvgen Analyser
Electrochemnical Croygen Amalyser
Electiochemical Moo Analyser
Total | Iydrocorbon Armlyer

Chher specified

O Un de L B

Certifeation Date: 07-Dee-2017
Expiration Date: 07-Dec-2025

Cylinder Number40233
Production Order Number 90145553

Page 2 of 2
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Airgas

an Alr Liquide company

Part Number:;

Cylinder Number:

Laboratory:

PGVP Number:

Gas Code;

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

EO2NISB4E15A07B7 Reference Number:
CC740033 Cylinder Volume:
124 - Plumsteadville - PA Cylinder Pressure:
A12020 Valve Outlet:
02,BALN Certification Date:

Expiration Date: Nov 11, 2028

Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg1

Plumsteadville, PA 18949
Airgas.com .

160-401948145-1
145.8 CF

2015 PSIG

590 '

Nov 11, 2020

g

Certification performed in accordance with “EPA Traceability Protacol for Assay and Certification of Gaseous Calibration Standards {May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Msthodology does not require correction for analytical interference. This cylinder has.a total analytical .
uncertainty as stated below with a confidence level of 95%. There are no significant impuritiss which affect the use of this calibration mixture. All concentrations are on a

mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 psiﬁ.. i.a. 0.7 megapascals.

NITROGEN

Balance

ANALYTICAL RESULTS
Component Requested Actual Protocol -~  Total Relative Assay
Concentration Concentration Method Uncertainty Dates
OXYGEN 16.00 % 16.06 % G1 +-0.2% NIST Traceable 11/11/2020

Type Lot ID Cylinder No Concenfration

CALIBRATION STANDARDS

Uncertainty Expiration Date

16060603 CC109542 23.204 % OXYGEN/NITROGEN

Instrument/Make/Model Analytical Principle

ANALYTICAL EQUIPMENT

+-0.2% Dec 24, 2021

Last Multipoint Calibration

SIEMENS OXYMAT 6 - N1-w5-951 - O2 PARAMAGNETIC

Oct 26, 2020

Triad Data Available Upon Request

NOTES:
Gross Weight: 27.8 Kg
Net Weight: 4.7 Kg

Approved for Release

Page 1 of 160-401948145-1
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ALS

Stopwatch Calibration Test Report

Calibration Date : 4 Jan 22 Next Cal. Date : 4 ul 22
Barometric Pressure (mmHg): 758 Temperature (°C) : 310
Relative Humidity (%) : 49.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch 1D No. : E18061 Dry Gas Meter No. :BKK_FS0496
Model : F808 Model ; XC-572-V
Serial No. : Serial No. : 1462087
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) [ Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:10 5:00 10 0.00017
2 5.00:11 5:00 1 0.00018
3 5.00:12 5:00 12 0.00020
4 5.00:11 5:00 1 0.00018
5 5.00:10 5:00 10 0.00017
6 5:00:10 5:00 10 0.00017
7 5:00:08 5:00 8 0.00013
8 5.00:10 5:00 10 0.00017
9 5:00:12 5:.00 12 0.00020
10 5.00:11 5:00 1 0.00018
Average 0.00018
SD 0.00002
Calibrate by : CL\GRH@W Approved by : ,7[’%/

Mr. Chawalit Wongchan Mr. Samart Roo-ngan

Field Scientist (2) Specialist (1)



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 4 Jan 22 Ambient Temperature (°C) : 31
Calibration sheet No. : C-040122-BKK_FS0497 Relative Humidity (%) : 49
Digital Temperature 1D BKK_FS0497 Reference Temperature ID : BKK_FS0609
Serial No. : 1412087 Serial No. : 7688004
Model : XC-572-V Model : FLUKE 714
Next Calibrate : 4 Jul 22
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 0 0
25 25 0
50 50 0
100 100 0
150 150 0
200 199 -1
250 249 -1
300 299 -1
500 499 -1
1000 999 -1
1200 1199 -1
Probe 100 100 0
125 125 0
150 150 0
Oven 100 100 0
125 125 0
150 151 1
Filter 100 100 0
125 125 0
150 150 0
Exit 0 1 1
10 11 1
20 21 1
Meter 0 1 1
25 26 1
50 51 1
AUX 0 0 0
25 25 0
50 50 0
it aas i
C. meal | o
Calibrated by Approved by :
(Mr. Chawalit Wongchan ) (Mr.Samart Roo-ngan)

Field Scientist (2) Specialist (1)

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



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0500 Calibration Date : 4 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-040122-BKK_FS0500 Cp Standard 0.9

Type S Pitot Tube Coefficient Data

Type spitot | Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A LegB

Test 1 A 12.00 16.60 0.842
B 12.00 16.60 : 0.842

Test 2 A 12.00 16.60 0.842
B 12.00 16.60 - 0.842

Test 3 A 12.00 16.60 0.842
B 12.00 16.60 - 0.842
Cp 0.842 0.842

N

Z[Cp ) — Cp(A or B)]

Average deviation(A or B) = — must BE < 0.01

CL{RNRH | ’ﬁr%/

Approved by

J

Calibrated by

( Mr. Chawalit Wongchan ) (Mr.Samart Roo-ngan)
Field Scientist (2) Field Specialist (1)

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



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0501 Calibration Date : 4 Jan 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-040122-BKK_FS0501 Cp Standard 0.9

Type S Pitot Tube Coefficient Data

Type spitot | Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A LegB

Test 1 A 12.00 16.60 0.842
B 12.00 16.60 : 0.842

Test 2 A 12.00 16.60 0.842
B 12.00 16.60 - 0.842

Test 3 A 12.00 16.60 0.842
B 12.00 16.60 - 0.842
Cp 0.842 0.842

N

Z[Cp ) — Cp(A or B)]

Average deviation(A or B) = — must BE < 0.01

Chandl T

Approved by

J

Calibrated by

( Mr. Chawalit Wongchan ) (Mr.Samart Roo-ngan)
Field Scientist (2) Field Specialist (1)

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



PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET
Calibration Date 4 Jan 22 Nozzle SetID. ; BKK_FS0502
Calibration Sheet No. : C-040122-228-2-32-07 Vernier Caliper ID.: ~ BKK_FS0626
Nozzle ID 4 Nozzle Diameter (cm.) Hi- Lo (D, +D,+Dy)/3
Dl D2 D3 AD Davg

1 0.315 0.315 0.315 0.000 0.315

2 0.475 0.475 0.475 0.000 0.475

3 0.635 0.635 0.635 0.000 0.635

4 0.790 0.790 0.790 0.000 0.790

5 0.950 0.950 0.950 0.000 0.950

6 1.110 1.110 1.110 0.000 1.110

I 1.270 1.270 1.270 0.000 1.270

Where : D, Dy

Dy, D, D3 =There different nozzle diameters at 60 degrees to

each other, each measured the nearest 0.025 mm.
AD = Maximum distance between any two diameters,
must be < 0.100 mm.

Davg = (Dl + DZ + DS) I3
MEASUREMENT PLANE
C meam —
Calibrated by : Approved by .
(Mr. Chawalit Wongchan ) Mr.Samart Roo-ngan

Field Scientist (2) Field Specialist (1)

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



PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.
66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

Tel: +66 (0) 2069-9773

www.pantacal.com

Certificate of Calibration

Represent to Cedificate of Calibration PTC/07/21161

Certificate No.:
Equipment;
Manufacturer;
Model:

Type of Balance:

Customer;

Environment Condition;

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:
Calibration By:

PTC/OT/21161 Page: 1of 2

Digital Balance Condition: MNormal E:&HTES,: :g:i
Sartorius Serial Mo: 38304165

SECURAZ224-15 ID No: BKI_EMND309

Single interval

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

Temperature 238 °C + 04°C :
i\

Humidity 58.1 %RH + 0.7 %RH REVIEW BY 1““""’}“ 't

Air density 1.18 kg,rma

- |
APPROVED BY JQ—/—M—‘

ALS Laboratory Group ( Thailand ) Co.,Ltd. .1bqu,}ql _

XT CAL. DATE ...
104 Phatthanakarn 40, Phatthanakamn Rd., I e

Khwaeng Phatthanakamn, Khet Suan Luang, Bangkok 10250,

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

December 16, 2021
December 16, 2021

December 20, 2021 N ]
Mr. Keattisak Kerdto [ ‘\'::‘}h
NN

PENTA C.".LI.'!.'-'-.Ill.II co T

Bl et Approved By : <A o
{ Mr.Kriangsak Kalasn ) { Mr. Keattisak Kerdto }
Reviewed by Laboratory Manager

Thiz certificats s ssued the units of measurement according to tha International System of Units (51). It provides traceability of

measuramant to internatonal or nationel standard or other recognisad national standard latoratories

The maasuremant uncartainty staled is the expanded uncartainty which 5 obtaned from the standard uncartainty mulipbed by

the coverage Tactor (=2} o provide a leval of confidence of approdimately 85%6 Il o delermingd in accordance with ihe Guidae 1o

Expression of Uncertainty i Measurerment (GUM), The effect that the results ratate only to the items calibsated.

This calibration cortificate shall not be reproduced except i (ull only, without wiltten approval from penta caltyation co |, itd

PTC-FMC-OT-02: 7 Fab X0



PENTA CALIBRATION CO., LTD.
P E N T A G6/124 The Connect 33 Village Kanchanaphisek Road
Dokmal Prawat Bangkok 10250

CALIBRATION Tel: +66 (0) 20689-9773

www.pentacal.com

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

Measurement Results:
Without Adjustment :

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

Eccentricity test 100 (g)

| Position (g)

| 3 1 4 m 1 2 3 4 5
;./EC/"\E\ ‘W 0.0000 | 0.0000 | 0.0000 | -0.0001 | -0.0001
| _ g | Maximum deviation: 0.0001

Repeatability Test : Weight to be 12 < L, = Maximum capacity

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

Nominal test value (g) Standard Deviation
200 0.00004
Error of indication : from nominal value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(g) (g) (g) (g) (g)
0 0.00000 0.0000 0.0000 0.00013 2.37
0.01 0.01000 0.0100 0.0000 0.00028 2.00
0.1 0.10000 0.1000 0.0000 0.00015 2.12
1 1.00000 1.0000 0.0000 0.00014 2.18
2 2.00000 2.0000 0.0000 0.00014 2.20
E.Dﬂlbm 5.0000 0.0000 0.00014 220
10 10.00000 10.0000 0.0000 0.00014 2.20
20 20.00003 20.0000 0.0000 0.00014 2.18
50 50.00004 50.0000 0.0000 0.00015 21
100 100.00004 100.0000 0.0000 0.00018 205
200 200.00011 200.0000 0.0001 0.00025 2.00
Mote: Weight of adjust - (g

The End of Certificate

PTC-FMC-OT-02: 2 Faby 2020



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : 593U UNUAIANAY Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0050
CalibrationSheet No.: C-230522-NKH_FSO0050 High Volume Model : TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N: 5853
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta H,0 Qstd I:Chart Linear Regression
(inch) (m*/min) (CEM)

1 2.2 0.9475 40 Slope :

2 3.0 1.0947 44 Intercept :

3 4.2 1.2825 50 Correlation Coefficient : 0.9973

4 5.0 1.3929 54

5 6.2 1.5431 60

I (CFM)
65.4
y =33.471x + 7.6898
0.0 T T T
0.5 1.0 15 2.0
Qstd (m3/min)
Sengtowon S
Calibrated by . Approved by : 2

( Mr.Sangtawan Natasat )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : 3913 UL U UNE AN Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0051
CalibrationSheet No.: C-230522-NKH_FS0051 High Volume Model : TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N: 5854
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta H,0 Qstd - Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.4 0.9865 40 Slope :

2 3.0 1.0947 44 Intercept :

3 4.2 1.2825 50 Correlation Coefficient : 0.9991

4 5.0 1.3929 54

5 6.2 1.5431 60

I (CFM)
65.4
y =35.368x + 5.0375
0.0 T T T
0.5 1.0 15 2.0
Qstd (m3/min)
S Y T
Calibrated by Approved by : 2

( Mr.Sangtawan Natasat )

Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : TIIWENNARRILRFUFUAWE VAN UAIUAY Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0049
CalibrationSheet No.: C-230522-NKH_FS0049 High Volume Model TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N: 5852
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta H,0 Qstd - Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.4 0.9865 40 Slope : 35.3682

2 3.0 1.0947 44 Intercept : 5.0375

3 4.2 1.2825 50 Correlation Coefficient : 0.9991

4 5.0 1.3929 54

5 6.2 1.5431 60

I (CFM)
65.4
y =35.368x + 5.0375
0.0 T T T T T r r r T T T . . . r r r . .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
S Y S
Calibrated by Approved by : -2

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

( Mr.Sangtawan Natasat )
Field Scientist(1)

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : Taluinuasuay Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0052
CalibrationSheet No.: C-230522-NKH_FS0052 High Volume Model : TE-5170D
Calibrator ID: NKH_FS0044 High Volume S/N: 5855
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta H,0 Qstd - Chart Linear Regression
(inch) (m*/min) (CEM)

1 2.2 0.9475 40 Slope :

2 3.0 1.0947 44 Intercept :

3 4.0 1.2533 50 Correlation Coefficient : 0.9989

4 4.8 1.3662 54

5 6.2 1.5431 60

I (CFM)
65.4
y=34.171x +7.1951
0.0 T T T
0.5 1.0 15 2.0
Qstd (m3/min)
Calibrated by Approved by :

( Mr.Sangtawan Natasat )
Field Scientist(1)

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

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



PENTA CALIBRATION CO., LTD.

P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawel Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration PTC/O7/22072

Certificate No.:
Equipment:
Manufacturer:
Model:

Type of Balance:

Customer:;

Environment Condition:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:
Calibration By:

PTC/OT /22072 Page: T-of 3

. NSC-TISI-TIS17025
Digital Balance Condition: MNormal CALIBRATION 0324
METTLER TOLEDO Serial No: 1123091884
XP105 1D Mo: Bl _EMOO04

Multi interval
ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakarn 40 Phatthanakam Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250,
Temperature 21.0°C + 04°C

gﬁ*rn‘f"i* m .

Humidity 62.8 %RH + 3.7 %RH| REVIEW BY .cvrnsmsmsmsammsmsanscsananee

Air density 1.20 kgfm3 Y——L ﬂl—

APPROVED BY ...mmreommene

gloalss

ALS Laboratory Group (Thailand) Co. Ltd. NEXT CAL. DATE 22.

104 Phatthanakam 40 Phatthanakam Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250.

In house method, PTC-WI-07, base on Euramet cg. 18
This certificate is fraceable to the S| Units through Thai Calibration Service Co. ltd,

. NSC-ONSC Accreditation No.: Calibration 0182

February 25, 2022

February 25, 2022

March 01, 2022 [ 7

Mr. Rungroje Metakul l .:;_\\;
EHS - N |

PENTA CALIBRATION CO 7

{ Mr.Kriangsak Kalasri ) { Mr. Keattisak Kerdto )
Reviewed by Laboratory Manager

This certificala s issuved the unils of measurameant according o the International System of Unis (S1), it provides receability of

maasuramant to international or natwonal standard or other recognised national standard laboratorias,

The measuremant uncertainty staled is the expanded uncertainty which is oblained from the standard unceriainty mulliplied by

the covarage lactor (k=2 1o provide a level of confidence of approximalaly 95%. It & datermined in accordance with the Guide to

Expression of Unceramly in Measuremeant (GUM). Tha effect thal the resilts relate only 1o the items caibrated.

Thiz calibration ceriificale shall not be reproduced except in Tull onky, without wrinen approval from penta calibeation co |, hd

FTC-FWAC-0T-02: T Fob 2020



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

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

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

Measurement Results:
Without Adjustment :

Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity
Eccentricity test 30 (a)

| Position (g)
3 11 4 m 1 2 3 4 5
5 ’ 5 k@ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
Maximum deviation: 0.0000

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

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

Nominal test value (g) Standard Deviation
100 0.00005
Errar of indication : from nominal value., Readability 0.00017 (g}
Nominal Value | Conventional Mass Indication Correction of Balance Uncertainty k

(g) (g) (g) (g) (g)
40 40.00005 40.0000 0.0000 0.00016 211
50 50.00001 Eﬁ.ﬂﬂﬂﬂ 0.0000 0.00015 2.13
B0 60.00003 60.0000 0.0000 0.00016 2.08
7o 70.00003 70.0000 0.0000 0.00017 2.07
80 80.00005 80.0001 | -0.0001 0.00019 2.04
90 90.00006 80.0001 0.0000 0.00020 2.03
100 100.00002 99,9599 0.0001 0.00018 2.06

Note: Weight of adjust - (o)

PTC-FMC-OT-02: 2 Falb 2020



PENTA CALIBRATION CO., LTD.

P E N T A 66/124 Tha Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Cerlificate of Calibration PTC/07/22072
Certificate No.: PTC/O7/22072 FPage: Jof 3
Measurement Results:
Without Adjustment :
Function Calibration: Non Adjustment
Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity
Eccentricity test 30 (g)

Pasition (g)

1 2 3 B 5

3 i 4 m
/[\CE\ W 0.00000 | -0.00001 | -0.00002 | 0.00000 | 0.00000
o o 0.00002

Maximum deviation:

Repeatability Test : Weight to be 1/2 < L, = Maximum capacity
Determination of the standard deviation of weighing balance., Readability 0.00001  {(q)

Nominal test value (g) Standard Deviation
20 0.000005
Error of indication : from nominal value., Readability 0.00001 (gl
Nominal Value | Conventional Mass Indication Correction of Balance | Uncertainty k
(g) (g) (g) (a) (a)
0 0.000000 0.00000 0.00000 0.000016 252
0.1 0.100000 0.10000 0.00000 0.000019 2.00
0.5 0.499999 0.50000 0.00000 0.000019 2.00
2 2.000010 1.99995 0.00002 0.000024 2.00
5 5.000005 5.00001 0.00000 0.000027 2.00
10 10.000015 1 D.EIDEU*J 0.00000 0.000031 2.00
20 20.000019 20.00001 0.00001 0.000042 2.00
30 30.000034 30.000086 -0.00003 0.000069 2.00
Note: Weight of adjust - {a)

The End of Certificate

PTC-FMC-O7-0G T Fob 300




High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : T3o13aULN U UAIAIAY Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0046
CalibrationSheet No.: C-230522-NKH_FS0046 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5847
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta H0 Qsta |- Chart Linear Regression
(inch) (m3/min) (CFM)

1 1.8 0.8637 32 Slope : 321377

2 24 0.9865 36 Intercept : 4.4270

3 3.0 1.0947 40 Correlation Coefficient : 0.9988

4 3.8 1.2233 44

5 4.8 1.3662 48

I (CFM)
65.4
y =32.138x + 4.427
0.0 . .
0.0 0.5 1.0 15
Qstd (m3/min)
S jﬂ'”“ won (N 2 ﬁzp_:
Calibrated by Approved by : il

( Mr.Sangtawan Natasat )

Field Scientist(1)

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

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



ALS
High Volume Air Sampler Calibration Worksheet
Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : T3oL3aUINUINUNLA Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0047
CalibrationSheet No.: C-230522-NKH_FS0047 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5848
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta H,0 Qstd I': Chart Linear Regression
(inch) (m3/min) (CFM)

! 20 0-9067 32 |slope: 33.1862

2 2.6 1.0240 36 Intercept : 1.9175

3 34 1.1609 40 Correlation Coefficient : 0.9985

4 4.0 1.2533 44

5 5.0 1.3929 48

I (CFM)
65.4
y =33.186x + 1.9175
0.0 , : , , : :
0.0 0.5 1.0 15
Qstd (m3/min)
gng%wm 2 2 2
Calibrated by Approved by : -

( Mr.Sangtawan Natasat )
Field Scientist(1)

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

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



High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : TsonenuaduL B UguAM WA UG U UDILAY Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0048
CalibrationSheet No.: C-230522-NKH_FS0048 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5849
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta Ho0 Qsta I Chart Linear Regression
(inch) (m3/min) (CEM)

1 2.0 0.9067 32 Slope : 33.3261

z 28 1.0600 36 Intercept : 1.3221

3 34 1.1609 40 Correlation Coefficient : 0.9978

4 4.2 1.2825 44

5 5.0 1.3929 48

I (CFM)
65.4
y =33.326x + 1.3221
0.0 . .
0.0 0.5 1.0 15
Qstd (m3/min)
S jﬂ'ﬁ“ won (N 2 ﬁz?_:
Calibrated by Approved by : -

( Mr.Sangtawan Natasat )

Field Scientist(1)

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

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



ALS
High Volume Air Sampler Calibration Worksheet
Project Site : Gulf NRV2 Co.,Ltd. Barometric Pressure (mm Hg) : 743
Calibrate Location : Taluiruasuau Temperature (°C) : 33
Calibrate Date : 23-May-22 High Volume ID : NKH_FS0045
CalibrationSheet No.: C-230522-NKH_FS0045 High Volume Model : TE-5009X
Calibrator ID: NKH_FS0044 High Volume S/N : 5846
Calibrator Model : TE-5028A Calibrator Slope : 1.64919
Calibrator S/N : 3681 Calibrator Intercept : -0.06996
Test No. Delta H,0 Qstd I': Chart Linear Regression
(inch) (m3/min) (CFM)

1 2.0 0.9067 32 Slope : 32.4559

2 2.6 1.0240 36 Intercept : 2.5659

3 34 1.1609 40 Correlation Coefficient : 0.9994

4 4.2 1.2825 44

5 5.0 1.3929 48

I (CFM)
65.4
y = 32.456x + 2.5659
0.0 . . . . ; i
0.0 0.5 1.0 15
Qstd (m3/min)
Samgﬂ?hwm (V- r;I_J', :??_:
Calibrated by Approved by : -

( Mr.Sangtawan Natasat )
Field Scientist(1)

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

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



ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. RCWXYMBS Equipment ID NKH_FS0080
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 101.00 1.00 1.00
2 200.00 198.50 -1.50 -0.75 201.30 1.30 0.65
3 300.00 298.50 -1.50 -0.50 301.50 1.50 0.50
4 400.00 398.20 -1.80 -0.45 401.60 1.60 0.40
AVERAGE (%) -0.48 0.53
400

300

200

100

100

200

300

Ideal

—o— Actual NO  —88— Actual NOx

400

Calibrated By

Sakarn )

( Mr.Jirawut

Field Environmental Scientist (3)

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

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. GE3G2AB Equipment ID NKH_FS0084
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 101.30 1.30 1.30
2 200.00 198.50 -1.50 -0.75 201.30 1.30 0.65
3 300.00 298.40 -1.60 -0.53 301.40 1.40 0.47
4 400.00 398.20 -1.80 -0.45 402.50 2.50 0.63
AVERAGE (%) -0.53 0.63
400

300

200

100

100

200

300

Ideal

—o— Actual NO  —88— Actual NOx

400

Calibrated By

Sakarn )

( Mr.Jirawut

Field Environmental Scientist (3)

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

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. MB63MPX3 Equipment ID NKH_FS0082
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 101.30 1.30 1.30
2 200.00 198.50 -1.50 -0.75 201.30 1.30 0.65
3 300.00 298.40 -1.60 -0.53 301.40 1.40 0.47
4 400.00 398.20 -1.80 -0.45 403.20 3.20 0.80
AVERAGE (%) -0.53 0.66
400

300

200

100

100

200

300

Ideal

—o— Actual NO  —88— Actual NOx

400

Calibrated By

Sakarn )

( Mr.Jirawut

Field Environmental Scientist (3)

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

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. R2T8H8XTY Equipment ID NKH_FS0078
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 51.33 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.00 -1.00 -1.00 101.20 1.20 1.20
2 200.00 198.50 -1.50 -0.75 201.50 1.50 0.75
3 300.00 298.40 -1.60 -0.53 301.50 1.50 0.50
4 400.00 398.30 -1.70 -0.42 402.30 2.30 0.58
AVERAGE (%) -0.52 0.63
400

300

200

100

100

200

300

Ideal

—o— Actual NO  —88— Actual NOx

400

Calibrated By

Sakarn )

( Mr.Jirawut

Field Environmental Scientist (3)

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

Approved By

=i

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. JVU4R449 Equipment ID NKH_FS0081
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80
2 200.00 198.60 -1.40 -0.70
3 300.00 298.40 -1.60 -0.53
4 400.00 397.40 -2.60 -0.65
AVERAGE (%) -0.52

400 /
300

200

100

0 100 200 300

Ideal —o— Autual

400

Calibrated By

Approved By

(Mr.JJirawut Sakarn) ( Mr.Sarayuth

Jittranont )

Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. YKKOE3MP Equipment ID NKH_FS0085
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 198.90 -1.10 -0.55
3 300.00 298.30 -1.70 -0.57
4 400.00 397.00 -3.00 -0.75
AVERAGE (%) -0.59
400 /
300
200
100
0 T T

100

200

300

Ideal

—o— Autual

400

Calibrated By

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

Approved By

kS av'y

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. SMWOLFJB Equipment ID NKH_FS0083
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20
2 200.00 198.60 -1.40 -0.70
3 300.00 298.30 -1.70 -0.57
4 400.00 397.50 -2.50 -0.63
AVERAGE (%) -0.60
400 /
300
200
100
0 T T T

100

200

300

Ideal

—o— Autual

400

Calibrated By

( Mr.Jirawut

Sakarn)

Field Environmental Scientist (3)

Approved By

kS av'y

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-22 Equipment Name S02 Analyzer
Manufacturer HORIBA Model APSA-370
Serial No. C6GMRUG6GP Equipment ID NKH_FS0079
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 50.87 Cylinder No. LL36633
Cylinder Pressure (psi) 1200 Certified By Airgas Inc.
Certified Date 18-Mar-14 Expired Date 18-Mar-22
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 198.70 -1.30 -0.65
3 300.00 298.00 -2.00 -0.67
4 400.00 397.30 -2.70 -0.67
AVERAGE (%) -0.68
400 /
300
200
100
0 T T T

100

200

300

Ideal

—o— Autual

400

Calibrated By

( Mr.Jirawut

Sakarn)

Field Environmental Scientist (3)

Approved By

kS av'y

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group

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




63/14-1567/35-36, B0l Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HEANALEE ASMLIATES L) Tel: (66) 02-8680812#13 Fax: (66) 02-84680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificals No: WS- 10072021
Page | of 2 pages

Measuramant Item : Cup snemomelar with dala loggoer
Manufacturar : Data loggen Novalynx,
: Cup anemometer. Novalynx,
.."'l I .
i kot
Model/ Type : Data isgger: 1 10-WS-2500-M, REVIEW BY 5/71':&3- .......... o
' Cup anemomelsr WS-D2F |

APPROVED BY

Serlal Mumber : Data logger ASABR.

: Cup enemometer: WSD-008, | lfll
NEXT CAL. DATE {ﬁi{( (25

D No : Data logger: NKH_FS0054. =

* Cup anemometer: -

Customer : ALS |aboralory grodp (Thalland] co. iid

104 Phalhanahan 40, Phelthanakan Rd, Hhwaeng Suan Lusng, Rhel Susn Lusng, Banghoh 10250

Thalland
Tesl Conditions : Wind lunnel croas lesl sectlon area <laTa) em'
Anemometsr lrontal ares 100 em
. Dizmater of mounling pipe ; mrn
i Blochage ralio of lesl objacl oini [-1
Tesl Condilions 1 Alr lemperature 241 +0.B "G
: Alr pressure 10087 204 hPa
: Aalativa alr humidity &0.1 +3.5 RAH
Calibralion Pracedure Calbyralion wes cerrled oul base on;

[EC 41400-12-1 EeD: 2005-Power Performance WMeasuremenis of Electricity Producing Wind
Turbines;
MEASNET Anemometer Calibration Procedure - Version 2¢ 2009;
Traceability This calibralion documents the tracesble {0  npational standard, Which realize the unit of
measurements sccording o he hlernational sysiem of wnita (Sl through Netionel [nsiitute of

Metrology Thalland [NIMT?

Meaauremen! Date s Jul- 20, 2021
lasued Date :Jul 21, 2021 ]

7
Caolibroted by A oY e Ok ST oy . J b T i
& Mr. Sorawit Thachatsd LY. Parinys Booncharoen
[ miss Orethal Wiwatwiltaya [TRAMNATE ASSOCIATES Cu T Tachnical Supporl

and Calibration Menager

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



63/14-16,67/35-36, Sol Pelchkasem?,7/1, Petchkasem Rd,
NAC Walthapra, BangkokyaiBangkok 10600 Thailand.

IRAMATIN, ARHWINT RS XAHLATS Tel: (66) 02-8680812#13 Fax. (66) 02-8680860 www.jiranatee.com

Conlinuation of Cerlificate of Calibralion Number Cerlificate No; WS-10072021
Pege 2 of 2 Pages

Result of catibration: [ withaut adjustmeant O witn adjustmant
Calibeation in the range of 1 = 16 m's 8l 5 calibrallon intervel of | m/a
The results of calibralion and assccialad measurement unceriainties are raported in the table betow.

Vg Beading Viyuse Feading Brror Uncerialnty

mis mis (m/a} (%)
2049 1.8 -0 248
4087 4.1 Q.0 12
500 a0 0.0 1.1
800 N 0.0 1.1
10.00 10:1 (18] 0az
12.00 123 03 055
13.99 144 0.4 0.65
1599 1a.4d 0.4 041
1500 153 03 0587
13.00 13.3 0.3 0.64
1102 1.3 0.3 041
P02 a2 D2 073
4.7 r0 0.0 14
5.135 N | 0o 0.wa
294] 30 0.0 1.2
1,042 02 -0 53

ULIC*; Unil Under Calibration

The reported expanded wncertainly = based on standsrd uncerfainly mulliplied by a coversge factor he2 providing a lavel of
conflidence of approximately P5%

Appendix 1; Instrumeniations

Calibralion Cerlificate Reporl
MO Sennor Manufocturar Modet/ Type Range
[Dale Mumber

1 Fitot static TESTO ING D&352145 July 14, 2020 WMW-D035-20 5 - 30 mfs

2 Precision Differential Pressure Maokar fogiab OFsAZ500 July 14, 2020 MW-0035-20 5 - 30 m/a

3 Alr veloeity transduces (ot wire) TSI IMNC, B455-12 July 20, 2020 MW-003448-20 0 -8 m's

4 Temperaturo Zogiab DSRA-THP Mareh 30, 2081 CL-027-64 -30 - Jo'C

] Falslive humidity Foglsh osA-THR March 30, 2021 AH-D3032021 0 - 100 %AH
-] Atmagpheric pressure Zogiab DER-THP March 30, 2021 BF-D1032021 500 - 1100 Py
7 Wind tunnel ESSOM MEZIO0 - 0 - 80 Hz

*end of cerlificatls of calibration®*

NAC

JRANATE um:um.




63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
NAC Watthapra, Banghkokyai,Bangkok 10600 Thailand.
EANTEE ARMMTATES LCOsLTT) Tel: (66) D2-848B08B12#13 Fax: (66) D2-868B08460 www.jiranatlee.com

CERTIFICATE OF CALIBRATION

Cerlificale No.: WD-10072021
Page 1 of 2 pages
Measurement Hem : Wind direction sensor with dala logger.

Manufacturer . Data logger: Movalynx

» Wind direction sensor Novelynx

Model/Type : Data logger: 110-WS-250L-N,
: Wind direclion sensor, WS-02F,

Serial Number : Data logoer: AS4ABS,
s Wind direclion sensor: WSD-008,

10 Mo ¢ Data logger: NKH_F30054.

: Wind direction sensorn -

Custamer ¢ ALS aborstory group (Thailand) Co,Lid,
104 Phatthanakan 40, Phatthanakan Rd.¥hweeng Suan Luang, Khet Susan Luang, Bangkok 10250
Thailand,

Envirenmental Condition:

e L] N b "
The measurament was carried oul in an ambiznt lemperature of (23+3) C, and relative humidity of (4041 0)%,

Measuremenl Method:
Tha wind direction sensor calibration according to comparison maethod with reference angle measuremen! electronic theodolle and
line laser js wsed for axls control The measurement were taken at 45" inlervals in clochwise and counterélochwise

directions,

Mote: The UUC was warmed wp for 1 hour prior to the calibration being performad

Traceability:

The measurement resulls are Uaceable fo the [nternationsl syestem of unites (S)) through Certificate No: CCS563-07-00435,

Cerlificaie No: KWWS43/0044.

Measuremanl Date : Jul 20, 2021,
Isaued Dale = Jul 21,2027,

Performed by
] Mr, Scrawit Thachalad
O] wiss Orathal Wiwatwitiaya

Mr. Parinya Booncharcen,

Technical Support

and. Calibration Manager

THIS CERTIFICATE REFPORT MAY NOT BE BEPROCEDUCED EXCEPT IN FULL WWLESS PERMISSION FOR REPACDUCTICN HAS BEEN
CBTAINED IN WRITING FROM THE LABORATORY.
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63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Walthapra, BanghkohkyaiBangkok 10600 Thailand.
Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www jiranalee.com

Continvation of Cerlificate of Calibration Mumber

Result of ealibration: [ without edjustment B with adjustment.

Callbration In the range of 0 - 360 ° al & calibration interval of 45°,

The results of calibration and associsgted measurement uncerlainties are reported in table balow.

Cerlificale. Mo WD-10072021

Pages 2 of 2 pages

Mominal Angle Slandard Reading LLIC" Reading Error Uncertainty

MO Turning Direction 5 i iy i .
) () {3 & £(")

1 0/340 360 a5e -1 3.0

2 45 45 az -3 a0

3 20 a0 B? -3 an

4 135 135 132 -3 3.0

Clochwiae

&5 180 180 180 o an

S 225 225 227 2 3.0

7 270 270 273 3 3.0

a8 315 215 a7 2 3.0

Q /340 3460 359 -1 3.0

10 45 45 42 -3 30
| 90 20 87 -3 30
12 135 135 13z -3 30

Counter (Rochwise

13 180 180 180 0 3.0
14 225 2256 227 2 30
15 270 270 273 3 3.0
14 316 316 317 2 3.0

UUC*: Unit Under Callbration The repored expanded uncerlainly 1s based on standard uncertainty mulfiplied by a coverage (ac-

tor k=2 providing. @ level of confidence of approximeloly 95%

***£nd of Certificale of Callbration®*®

NAC

JNIRANATE ASSOCIATES OO0, LTD,




63/14-156,67/35-36, Sol Petchkasem?7,7/1, Pelchkasem Rd,

N AC Walthapra, BangkokyalBangkok 10600 Thailand.
' in 4 Tel: (66) D2-8680812#13 Fax: (66) D2-868B0860 www.jiranalee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CL-054-84

Page 1 of 2

Equipment Name : Data Logger with Temperature

Sensor
Manufacturer : Novalynx
Model : 110-WS-250L-N
Serial Mo. : A5488
ID Mo, : NKH_FSD054
Customer Received date : 15 Jul 2021
Name : ALS laboratory group (thailand) Co.,Ltd, Calibration date : 22 Jul 2021
Address : 104 Phatthanakan 40, Phatthanakan lssue date : 22 Jul 2021
Ril.,Khwaeng Suan Luang, Khet Suan Luang.Bangkok
10250 Thailand.
Reference Used During Calibration Calibration Condition
1.Standard Temperature Probe Model : STS-100 AS00, Temperature @ (23+3)°C
Serial No. : 667682-09, Due date : 25 Mar 2022 Relative Humidity : (55+15)%
2.Digital Temparature Indicator Model : DTI-1000-4 MK
Il, Sarial Now: 71407-00591 Due date : 04 June 2022
Calibration Procedure Traceability
The temperature calibration was done by In-Houss The measurement results are traceable to the
calibration method as WICL-001 according to international system of units (S1) through MNational
comparison method with standard digital temperature Institute of Metrology Thalland (NIMT) Certificate
indicater and standard temperature  probe. The number : TT-0036-21, Certificate number : ER-0032-
temperature scale use was based on ITS-90. 21

Calibrated by Approved Signatory: |M

& Mr. Sorawit Thachalad Mr. Parinya Booncharoen
[ Miss Orathai Wiwatwittaya Technical Support
And Calibration Manager
MIRANATE ASSOCIATES 00, ]_g

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



63/14-15,67/35-36, Sol Pelchkasem?7,7/1, Petchkasem Rd,
N AC Walthapra, Bangkokyai,Bangkolk 10600 Thailand.
zl: (66) D2-B680812#13 Fax: (66) 02-8480860 www.jiranatee.com “w’m‘m‘* CAUSRATION 0367

Certificate MNo. : CL-054-64

Page 2of 2
Result of Calibration:- [ Without Adjustment [ With Adjustment
Calibration Range: 20'C-40°C
This equipment was connected with temperature sensor Model : HMPS0 S/N : R3140637
Dimension : Diametar 12mm, Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(rmm}) (‘c) ("C) ("C) (‘c
&0 20.054 200 0.1 0.081
60 24,885 249 0.0 0.081
[218] 28,863 299 0.0 0.081
&0 34.851 34.8 0.4 0.081
=14 39.841 39.8 0.0 0.081

UUC* : Unit Under Calibration
The reported expanded uncertainty 13 basad on standard uncertainty multiplied by a coverage factor k=2 providing a level of
confidence of approximately 95%

% End of Certificate %

NAC

ATE ASS@CIATE: 0O, LTD,




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

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

CALIBRATION BREPORT

Calibration No. : RH-D3072021

Page | of 1 Pages

Measurement Item ; Relative humidity with data logger.

Manufacturer : Data logger: Movalyms.

: Relative humidity sensor Novalyne.

Model/ Type : Data logger 1 10-WS-250L-M

: Relative humidity sensor HMPAO,

Serial Mumber 1 Data loggen AS488,

: Relative humidily sepsor; A31404637,

1D No ; Data logger: NkH_FS0054

: Relstive humidlty sensor; -

Customer : ALS laboretory group (Theiland) co., itd.

104 Phalthanakan 40, Phatthanakan Rd, Bhwaeng Soan Luang, Bhel Suan Luang, Banghok 10250
Thaitarnd,

Environmental Condition:

The messuremen! was carried oul In an ambient lemperature of (2523)°C, and relative humidity of (50£15)%,

Measurement Method:
The Relative humidity with data logger. Unit Linder Calibration (UUC) was calitwatsd by comparison method wilth the equilibriom of

standard sall solution CH3COOK: Polassium Acetate, Mg{Nos)k Magnesium MNitrate, KO Potassium Chloride o determine the errora;

Measurement Date Jul 20, 202)
lsaued Dale s Jul 212021

Measuremenl Results:

The results of callbration are reporied In table below.

Standard sall solulion, Standard (%AH) UUC maudings Error
CHCOOK: Potasaium Acelale 225 22.5 0.0
MpiNosh Mapnesium Mirate 52,89 bz8 -0.1

KOk Polassium Chloride 84.34 83.9 -0.4

Performed by NA AP OV B N Y i iemari s s s ssimnss imsiog rombip I bt i i
] Mr. Sorawit Thachalad C Mr. Farinya Booncharoen,

O Miss Orathal Wiwatwittaya \JIRANATE ASSOCIATES (9, LTS,

Technical Support

and Calibration Manager

THES CALIBRATION REPORT MAY MOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED |N WRITING FROM THE LABORATORY.



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

NAC

TTRANATEE ASSOUINTES O LTI

CERTIFICATE OF CALIBRATION

Certificate Mo: WS-02062021
Page 1 of 2 pages

Measurement Item : Cup anemometer with data logger.

Manufacturer : Data logger: Novalynx.
: Cup anemometer: Novalynx. =
Model/Type : Data logger: 110-WS-25DL-N REV'EW BY wsarshemnsssasranarnssnasannsannnen

: Cup anemometer: WS-02F.

APPROVED BY \@—/

Serial Number : Data logger: AS4%90. !

: Cup anemometer: WSD-009

. NEXT CAL. DATE Gf/fﬂ/ ’?Z

ID No : Data logger: NKH_FS00885.
: Cup anemometer: -
Customer : ALS laboratory group (Thailand) co., Wd.

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

Test Conditions : Wind tunnel cross test section area 200 cm
: Anemometer frontal area 100 em®
: Dismeter of mounting pipe mm
: Blockage ratio of test object 0111 [-1
Test Conditions : Air temperature 22.7 08 'C
: Air pressure 10074 +0.4 hPa
: Relative air humidity 458 +3.5 %RH

Calibration Procedure Calibralion was carried out base on;
IEC 61400-12-1 €D.1: 2005-Power
Turbines;

MEASNET Anemometer Calibration Procedure - Version 2: 2009;

Performance Measurements of Electricity Producing Wind

Traceability This calibralion documents the traceable to national standard, Which realize the wunit of
measurements according to the international system of units (SI) through MNational Institute of
Metrology Thailand (NIMT).

Measurement Date :Jun 10, 2021,

Issued Date : Jun 10, 2021,

Calibrated by ( Approvéd Signatory: _q}‘(‘ﬂﬂ"M(hlhﬁl

E] Mr. Sorawit Thachalad
[J Miss Orathai Wiwatwittaya

.- -
 pre.

J

e

Mr. Parinya Booncharoen
Technical Support

and Calibration Manager

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.
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63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

NAC

HRANATEE ASSOUIATES CO LT

Continuation of Certificate of Calibration Number

Result of calibration:

[ without adjustment
Calibration in the range of 1 - 16 m/s at a calibration interval of 1 m/s.

[ with adjustment

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

Certificate No: WS-02062021

The results of calibration and associated measurement uncertainties are reporied in the table below,

Page 2 of 2 Pages

Varp Reading Vyues Reading Error Uncertainty
m/s m/s {m/s) (%)
2063 1.9 -0.2 29
4.080 4.0 -0.1 1.6
599 6.0 0.0 1.06
7.99 80 0.0 0.85
1001 10.2 0.2 083
11.99 12.1 0.1 0.63
14.02 14.3 0.3 043
16.02 16.4 0.4 0.52
15.03 154 0.4 0.45
13.00 13.2 02 0.61
11.00 11.2 02 0.61
8.99 e.1 0.1 0.77
6.99 7.0 0.0 1.02
8.168 8.1 -0.1 0.20
2998 3.0 0.0 1.8
1.032 0.8 -0.2 7.1

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

confidence of approximately 95%

Appendix 1: Instrumentations

providing a level of

Calibration Certificate Reporl
NO Sensor Manufacturer Model/Type Range
Date Number

1 Pitot static TESTO INC. 06352145 July 16, 2020 MW-0035-20 5 - 30 m/s

2 Precision Differential Pressure Meter Zoglab DPM2500 July 16, 2020 MW-0035-20 & - 30 m/s

3 Air velocity transducer (hot wire) TSI INC. 8455-12 July 20, 2020 MW-0036AA-20 a-5mfs

4 Temperature Zoglab DSR-THP March 30, 2021 CL-027-64 -30 - 70°C

5 Relative humidity Zoglab DSR-THP March 30, 2021 RH-03032021 0 - 100 %RH
6 Atmospheric pressure Zoglab DSR-THP March 30, 2021 BP-01032021 500 - 1100 hPa
7 Wind lunnel ESSOM MP330D - 0 - 80 Hz

**cnd of certificate of calibration***




63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
AR A SSOCTAT RS L6, it Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.: WD-02062021
Page 1 of 2 pages
Measurement ltem : Wind direction sensor with data logger.

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

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

Serial Number : Data logger: A5490.
: Wind direction sensor: WSD-009.

ID No : Data logger: NKH_FS0065.

: Cup anemometer: -

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

Environmental Condition:

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

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

directions.

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

Traceability:

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

Certificate No.: KWS863/0044.

Measurement Date :Jun 10, 2021.
Issued Date : Jun 10, 2021.

.,-,_._,_,_

Performed by x ?App{paed Sign oryO"{‘ﬁd}kd’*CHh‘t&)
& WSO Thasiaad ’ ‘ :h‘. ' Mr. Parinya Booncharoen.
[J Miss Orathai Wiwatwittaya _dbesErou e

e —— L : Technical Support
and Calibration Manager

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

PEANNATEE ASSOUITATES COLLELY

Continuation of Certificate of Calibration Number

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

Result of calibration: [ without adjustment [Z[ With adjustment.

Calibration in the range of O — 360 ° at a calibration interval of 45°.

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

Certificate No: WD-02062021

Pages 2 of 2 pages

Nominal Angle Standard Reading uuc* Reading Error Uncertainty

NO Turning Direction . . . . P
) ) @] ") +(7)

1 0/360 360 359 ol 3.0

2 45 45 39 -6 30

3 90 Q0 85 -6 30

4 135 135 131 -4 3.0

Clockwise

5 180 180 178 -2 3.0

o] 225 2256 227 3.0

7 270 270 274 3.0

8 315 315 319 3.0

Qo 0/360 360 359 = 3.0

10 45 485 39 -6 3.0
11 90 90 85 -5 3.0
12 1386 135 131 -4 3.0

Counter Clockwise

13 180 180 178 -2 3.0
14 225 225 227 2 3.0
16 270 270 274 4 3.0
16 315 315 319 4 3.0

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

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

**End of Certificate of Calibration***
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63/14-15,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd, ,\ﬁ_\_\___:—//__/ 1
Watthapra, Bangkokyai,Bangkok 10600 Thailand. im,.—.‘\ ;
NA BN
Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com ™

PEREANATEL ASSOWTIATES Cov it

CERTIFICATE OF CALIBRATION

Equipment Name : Data Logger with Temperature
Sensor

Manufacturer : Novalynx

Model : 110-WS-25DL-N

Serial No. : A5490

ID No. : NKH_FS0055

Certificate MNo. : CL-043-64
Page 1 of 2

Customer

Name : ALS laboratory group (thailand) Co.,Ltd

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

Reference Used During Calibration

1.Standard Temperature Probe Model : STS-100 A500,
Serial No. : 667682-09, Due date : 25 Mar 2022
2.Digital Temperature Indicator Model : DTI-1000-A MK
II, Serial No.: 671407-00591 Due date : 20 May 2021

Calibration Procedure

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

Received date : 04 June 2021
Calibration date : 11 June 2021
Issue date : 11 June 2021

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

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number : TT-0036-21, Certificate number : ER-Q071-
20

r

<

Calibrated by

] Mr. Sorawit Thachalad
Y1 Miss Orathai Wiwatwittaya

N

|
|
I
!

M?‘,

o

RYSRA
JIRAM AT ASSOCIATES CO.. LTI,

¥
g Approve Signatory:.........Q\".Q\'j?b.‘?‘ai;.....(»!-.i.\fl'ﬁ:if.)‘........
Lo

Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

& 4

THIS CERTIFICATE MAY NOT B& REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN

OBTAINED IN WRITING FROM THE LABORATORY.



J 63/14-15,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

Mo wsoviares co e 2L (66) 02-8680812#13 Fax: (66) 02-8680860 WWW.jifanatee-Com
Certificate No. : CL-043-64
Fage 2 of 2
Result of Calibration - [ Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Function:
This equipment was connected with temperature sensor Model : HMPB0 S/N : R3440767
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
(mm) (°C) (°C) ("C) ("C)
60 20.050 19.8 0.2 0.19
60 24,877 24,5 0.4 0.25
60 29.860 20.6 03 032
60 34.840 34.4 -0.4 0.19
60 30.822 39.3 -0.5 0.47

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

confidence of approximately 95%

% End of Certificate %



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

CALIBRATION REPORT

Calibration No. : RH-01062021
Page 1 of 1 Pages

Measurement Item : Relative humidity with data logger.

Manufacturer : Data logger: Novalynx.

: Relative humidity sensor: Novalynx.

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

Serial Number : Data logger: A5490,
: Relative humidity sensor: R3440767.

ID No : Data logger: NKH_FS0066.

. Relative humidity sensor: -

Customer . ALS (aboratory group (Thailand) co, lid.
104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Suan Luang, Khet Suan Luang, Bangkok 10250
Thailand.

Environmental Condition:

The measurement was carried out in an ambient temperature of (25+3)°C, and relative humidity of (50x185)%.

Measurement Method:
The Relative humidity with display, Unit Under Calibration (UUC) was calibrated by comparison method with the equilibrium of
standard salt solution CHiCOOK: Potassium Acetate, Mg(Noa): Magnesium Nitrate, KCt Potassium Chloride to determine the errors.

Measurement Date s Jun 10, 2021
Issued Date :Jun 11, 2021

Measurement Results:

The results of calibration are reporied in table below.

Standard salt solution. Standard (%RH) UUCgeading) Error
CH3;COOMK: Potassium Acetate 22.51 24.6 2.1
Mag(Noz): Magnesium Nitrate 52.89 54.2 1.3

KCL Potassium Chloride 84.34 85.2 0.9

Performed by
1 Mr. Sorawit Thachatad
[] Miss Orathai Wiwatwitiaya

}pproved Si atory@\‘?!ﬁ?‘l’)w“(im“)

R - : Mr. Parinya Booncharoen.
i : Technical Support

and Calibration Manager

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



G6aA/14-1567/35-36. Soi Pelchkasem7.7/1. Pelchhasem Rd,

Watthapra, Bangkohkyai,Bangkok 104600 Thailand iﬁﬁ

- - o ] e e,
NAC Tel: (66) 02-8480812413 Fax: (66) 02-846B0840 www.jiranotee.com Ty oe- M- 16 L
a L LT CALBRATION 0T

Equipment Name Data Logger with Tempearaiure

Manufacturer ; Navalyny
Modeal : 110-WS-25DL-
Senal No, ; ASD4G
IDMNa. ;-

Customer Received date : 22 Feb 2021
Name : ALS laboratory group (1 1 Ltd Calibration date : 24 Feb 2021
Address : 104 Phatthanakan 40, Phatthanakan Rd lssue date ; 03 Mar 2021
Khwaensg Suan | ang, Whet Suan Luang,
Bangkok 10250 Thailand

REVIEW BY .icoovensiiiissssssnssasarssassn
Reference Used During Calibration Calibration Condition
L Standard Temperature Probe Mode| : STS-100 AS00 Temperature 2343)° @1%
5] Ay '\I-_-H,--._ 19 Due date 29 -‘I'II r 2021 Relative Humidity _:-]r-'.l_ !::l PIPPRDUED BY sl | - L—

Cugital Temperature Indicator Modsl | DTI-1000-4 M

arial No.: BT1407-00591 1& flate 20 May 2021 f i
: Sk | NEXT CAL. DATE LDlsfe

Calibration Procedure Traceability

il iratl dona by In-House The measuremeant resuylts e fraceabls
I netnt | L-001 : international system of umnits (S1) through MNational
an mathodg with standard dipital tamparature i Metrology MT 1
e iin] ind  standar temparature probe The imbear * TT-0025-20. Certificate number : ER-0071
| rature scale use was based on 1ITS-90 20

Calibrated b Approved Signatory: .. j; =

Yir Sarawit Vir. Parninva Booncharoe

Mialithon: '..:‘|!._ gl &

NAC

LIIHANP«TE ASSOCIATES CO., LTD.

And Calibration Manages




\1_ lI!lr
63/14-15,67/35-36. Soi Pelchkasem7.7/1. Pelchhasem Rd, *"\\._..;‘"’“;
Watthapra, BangkokyalBangkaok 104600 Thailand,
=Tl -

NAC . Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 wwwiranatee.com g7 s

Cerlilicale Mo CL 022 6l

Result of Calibration - & Without Adjustment T With Adjustment
Cali . 20'C-40'C

41

Functicn:
This equipment was cannectad with temperature sensor Model : HMPB0 5/N : R3440766

Dimension : Diameter 12mm, Length 80 mm.

Immersion Standard uuc

Depth Reading Reading Errar Uncertainty

(mm) ("c (‘c) (c) (" C)
B0 20.053 19.9 0.2 0.080
60 24,887 245 0.4 0.080
60 20872 29.5 0.4 0.080
60 34 860 34.3 0.6 0.080
G0 39,846 39.3 0.5 0.080

UUC* : Unit Under Calibration
The reponed sxpanded uncertainty 1s based on standard uncertainty multiphed by 8 coverage factor k=2 prowding a level of

confidence of approvmately 959

% End of Certificate %

J
NAC

JIRANATE ASSOCIATES CO., LTD,
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NAC Wallthapra. Bangkokyai.Bangkok 10600 Thailand.
Tel: (66) 02-B4BOB12#13 Fax: (66) 02-84680860 www.iranatlee.com

CALIBRATION REPORT

Calibration Na

[ ST 0AT
[TSATm} 1t I
d 1
I Nt midekong
1
Measurement Method
r I I
Mieasul zmenl :
It
Measiiemen! Result
| ABOAT S0l SOWNG) Standard (%RH) uuc
| |
i_ .
et Approved Signalory.......m. T

NAC

JIRANATE ASSOCIATES CO.,LTD.




Gal14-1567/36-36, Sol Petchkasem 7.7/ 1. Pelchkasem Rd,

NAC Walthapra. Bangbkokyai,Bangkok 104600 Thailand

gl: (G64G) D2-B680812#13 Fax.: (66) 02-8680840 www.jiranalee.com

CERTIFICATE OF CALIBRATION

i e Ly

Calitbrated by NAC Approved Signaloey I

JIRANATE ASSOCIATES CO., LTD.

THIE ERTIFCICATE MAY NGO BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BES

D IN WHITING FROM THE LABCORATORY
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1.8 15 L 0.55
100 5.0 0s 058
EL 4 .4 Q.62
wH &3 0.3 084
JE Q. 083
ity o1 1.0
i 2.0 O 1.7
1007 0.7 ek 70
LLc: | Linige
fie ¢ B0 wapand nesiimr pased on oangard unceftalnty mulboied oy oa atior h=d  Lrosmaing i
cnliderics G 12
Appendix 1+ Inatramentalions
Calibration Certificale Report
MY Sangaf Manutaciurer | Maodel/Typs Range
Dale Hurmbes
1 14 PESIOY INC K O - el M e
DAleteiml Presuure ol il IF Iy | é I o i
i I s ot wilnd IS NG 245 Ly 24 2L S CILLREAS 2
mC=ragLre Ik T hAs O - ol ;
Phelal L i L AT YAmr { L i L
here pre ST DER-Ti ¥ WAarrt 20 Z 33010 1 i
[} L] Fi i

=argind of cetliicals ol gallbralion

] ]
NAC

JIRANATE ASSOCIATES €O, l'l'DJ




03/14-15.67/35-36. Soi Fetchkasem7.,7/1, Petchkasem Rd,

NAC Walthapra, BanghkokyaiBangkok 10600 Thailand.

Tel: (66) 02-8B6808 12413 Fax: (66) D2-B680860 www. jiranalee.com

CERTIFICATE OF CALIBRATION

etlificali Na

Mooasurgament Metho |

Performed by NA( Approved Signalory:

JIRANATE ASSOCIATES CO., LTD.




J
NAC

M AN AR S ST &y s

Continuation o Cerlificate of Calibration MNumbaei

Resutt of calibration: [ withou sojustment BZ] win
o' 0 = 340

ol ustmearit,

Caligration n the sapge gl a colibration interval of 457

Ceclilicale Ma

FPages 2 ol 2

63/14-15,67/35-36, Soi Petchkasem7,7/1. Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10800 Thailand.
Tel: (66) D2-86BO8B12#13 Fax: (66) 02-8680860 www.jiranatee.com

WD-02032021

pages

The -sauite ! =slibration and assutaled messuremen! Gnzaitsinties are reported In latle Delow

S Tirning Direction Nc-minull Angle St:mr;lun.lr Reading e I:'-!Ebdl'ng E:|[m L.Incurfnir:b,-

(' ] {1 L) ")

| /a0 340 ase -1 an

L 45 45 4] -5 4.0

3 w0 0 87 -3 30

4 P 135 138 134 -1 3.0

. B 8l 180 182 2 a0

A2E 225 228 3 a0

0 270 275 & ao

. 315 318 319 4 30

v340 340 3590 ] 30

1] a5 A5 41 = 3.0

] 20 o0 87 -3 3.0

) . 135 135 134 -1 a0

R ST 180 180 182 2 30

I 225 225 228 3 30

15 270 270 278 & 3o

145 ! 315 315 KYEr 4 a0

UUC*, Und Unger Calibration The repoited expandad uncerlainly o passd Gn atandard urcertaint, multiphied by 3 zovwage

arcurding 4 eve: ol ponfidente o apofoximately 055

*End al Gerlificale of Calibralion®*®

NAC

JIRANATE ASSOCIATES CO., LTD,




63/14-15,67/35-36, Boi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
PEARATER ASSONIVTN GO E I Tel: (66) D2-8680812#13 FPax: (66) 02-8680860 www. jiranatee.com

CERTIFICATE OF CALIBBATION

Cerlificate No; WS-09072021

Page | of 2 pages

Measurament Hem : Cup anemameter wilh dala logger.
Manulaclurer : Data loggern Novalynx;
Cup snemometer: Movalynx. - P
N
EVIEW BY .07
Model/ Type : Data loggen 1 10-WS-2501-M. i g e AR S e
: Cup anemometer, WS-02F i
WPROVED BY ... .5
Serial NMumber : Date loggen: AS4BE, ; r{ |
: Cup anemomeler: WSD-009, o H { {05
XT CAL. DATE ...... -l P ik
10 Mo : Dala logger. NKH_FS0053,

» Gup anemomealer

Customer 1 ALS lsboratory group (Theiland) co. \id

. 104 Phatihanakan 40, Phatthanskan Ad, Khwaeng Susn Luang, Mhet Suasn Luang, Banghok 10250
Thalland

+ - 2z
Teal Condilons + Wind lunnel cross test section area 200 cm
y
Anamometar frontal ares 100 cm
Diameter of mounting pipa mm
: Blochage ratio of test oblect i [
Tesl Conditions Alr temperature 242 +0.8 C
: Alr preasure 10048 +0.4 nFa
Relative air humidily 45,5 3.5 ®BRAH
Colibraticn Procedure Calibration was carried oul base on;

EC &61400-12-1 €0.0: 2005-Fower Perlormance Messurementn of EGlectricily Producing ‘Wind
Turbines;

MEASNET Ansmomalsr Calibration Procedurs = Version 20 2009,

Traceahility This callbration documents  the traceabls (o nalionsl standard, Which realize the unil of
mesgurements accordng 1o lhe inlernalional syslem of wnits (S through MNationsl Insiiule of
hatrology Thailand (MIMT),

Maasuremenl Dale »Jul 20, 2021

leaued Dale sdul 21, 2021,

Calibrated by Approved Signatory: l c,/ﬁ":;—.,

[ M. Sorawlt Thachalad Mr, Parinys Booncharoaen

L] miss Orathal Wiwatwillaya NAC Technlcal Supporl
IIRANATE ASSOCIATES 0o, 17D, and Callbrafion Manager

THIS CEATIFICATE MAY NOT BE AEPAOCEDUCED EXCEPT IN FULL UNLESS PERAMISSION FOR REPRODUCTION HAS BEEN
OQBTAINED 1N WRITING FROM THE LABOFRATORY,



63/14-1567/35-36, Soi Pelchkasem?7,7/1, Petchkasem Rd,
Watthapra, Bangkokyai,Bangkok 10600 Thailand.

NAC

MEARAIT D assas Al lEs Ui

[REL]

Coentinuslion of Certificate of Calibration Number

Reaull of callbralion:

B withouw adjusiment

O with adjustment

Calibration in the range of 1 - 16 m/s at a calibration intervel of | m/fa

Certificale Mo: WS-09072021
Page 2 of 2 Pagas

The resulla of calibralion and sssociated measurement uncerlainfies are reporled In the lable below.

Tel: (66) D2-8680812#13 Fax: (66) 02-868B80860 www.jiranatee.com

Varn Beading Vi Reading Error Uncerlainty
s ms {m/a} (%)
2085 20 -0.1 24
4,127 4.0 L1 12
508 4.0 0o ogd
8.00 a1 o1 o
.7 1. 1 058
1201 122 oz 04y
13.97 143 03 047
1598 14.85 045 042
1500 185 045 0.45
1299 133 03 051
10.00 11 0.1 048
BR7 20 0o a8l
701 7.0 0.0 11
6.123 50 +0, ] 1.0
a7 a0 oo 1.6
1.044 09 -0 83

LLIC"; Unil Under Calibrallon

The reported expanded wncerlpinly @ bassd on elandard uncerlainty muttiplied by 8 coverage facior k=2

canfidance of approximately ?5%

Appendix 1: Instrumentations

providing a8 level of

Calibration Cerlificales Report
NO Sensor Manufacturer | Model/Type Range
Dotle Mumber

1 Pitot siatic TESTO INC 04343145 July 14, 2020 MW-0035-20 5 - 30 mfa

2 Precision Differantial Presgure Mater Zoglak DPM2500 Juty 14, 2020 MW-0035-20 § = 30 mfs

a Alr weloclky transducer (hol wirs) TH G, BA5S5-12 July 20, 2020 MW-0D3&8A-20 0-4m's

A Temporature Foqlab OsATHP March 30, 2021 CL-027-54 -30 - 70°C

=1 Aetativie humidity Zoglah DSA-THP March 30, 2021 AR-0303202 0 = 100 WFH
& Atmodpheric pressure Zoglab DER-THP March 30, 2021 BR-O1032021 500 - 1100 hPy
7 Wind lunnel ES50M MP3300 Q- 80 He

*end of certificate of callbration®**

NAC

JIRAMATE ASS@CIATES O, LTS,




63/14-15,67/35-36, Soi Peilchkasem7,7/1, Petchkasem Rd,
N.AC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
GUATEN ASSIRIIATRN CELLEL Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Cerlificets No; WD-02072021
Page 1 of 2 pages
Measurement Item t Wind direction sensor with data logger.

Manufacturer : Dala logger: Movalynx.

: Wind direction senaor; Movalynx

Model/Type : Dala logaer 110-WS-250L-NM,

: Wind direction sensor: WS-02F.

Serial Mumber : Data loggen AS484,
: Wind direction sensor: WED-009,

10 No : Data loggen NBH FS0053,

; Wind direction sensar; -

Customer ALS laboratory group (Thaltand) Co.Lid,
104 Phatthanakan 40, Phaetthanakan FAdKhwaeng Suan Luang, Khet Suan Luang, Banghok 10250
Thailand

Environmenlal Condition:

.
The measurement was carrled out in an ambient temperalure of (2343) G, and relative humidity of (40+10)%,

Measuremenl Method:
The wind direction sensor calibralion according lo comparison mathod with reference angle measurement electronic theodolite and

Une lpser |8 wused for axis conirol The measurement tamen al 457 Intervals in clockwise and counterclochkwise

directions.,

Mot The UUC wes warmed up Tor | hour prior lo the callbralion being performed

Tracoahility;

The messurement rosults are traceable to the Internetionsl system of units (S1) through Certificate Mou CCS563-07-0045,

Cerlificale Neo: KWEA3/D044,

Measuremenl Date s Jul 20, 2021,
Izsued Dale sdut 21, 2021,

Performed by
I wr, Sorawit Thachatad
L] miss Crathal Wiwatwillaya

|
NAG- PR

IIRANATE ASSOCIATES CO. ATH. Mr. Parinya Booncharoen.

Technical Support

and Callbration Manager

—
THIS CERTIFICATE AEPORT MAY NOT BE REPROCEDUCED EXCEFT IN FULL UMLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED 1M WRITING FROM THE LABORATORY.




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

N AC Watthapra, Banghkokyai,Bangkok 10600 Thailand.
AR AT TR Assgm i A ES URiCLET TEL: (6‘6} DE—B&BDBI E#I 3 Pax.: [‘5{5} DE'BéBDEéD Ww,jiranﬂtee.com
Continuation of Certificate of Calibration Number Cerlificale No: WO-09072021

Pages 2 of 2 pages

Resull of calibration: [ without adjustment B with adjusiment,
Calbration In the range of 0 - 3460 ° al a callbration interval of 45",

The results of calibration and associated measurement uncertainties are reported In table balow.

3 e Mominal Angle Standard Reading uuc* Reading Error Unecertainty

MO Turning Directicn B ul . . .

) ) i) ) &)
1 0/340 360 ase -1 3.0
2 45 45 43 & a0
3 20 Q0 Bg -2 20
& 135 135 133 2 30

Clochwise
5 180 [§-1¢] 180 ] 30
& 2256 225 225 (8] 30
7 270 270 gj2 2 3.0
8 315 315 318 3 ago
@ 0/340 340 359 -1 30
|0 45 a5 43 2 30
11 0 20 88 2 3.0
I 135 135 133 2 3.0
Counter Clockwiss

13 180 180 180 a 3.0
14 225 225 225 LE] 30
15 270 270 272 2 30
14 315 315 als 3 30

ULIC*: Unit Under Callbration The reported expanded uncertainty fa based on standerd uncertainty mulliplied by a coverage fac-
for B=2 providing a level of confldence of approximately 95%

“*tnd of Cerlificote of Calibration***

NAC

JIRAMATE ASSOCIATES 0., LTw,




G63/14-1567/35-36, Sol Pelchkasem7,7/1, Pelchkasem Bd,
Watthapra, Bangkohkyai,Bangkok 10600 Thailand.
Tel: (66) D2-8680812#13 Fax: (64) D2-B84680860 www.jiranatee.com

J
.NA.C i *ﬁ'ﬂ'lﬁl -25

"*--r..h.w‘a? CALBRATION 0367

CERTIFICATE OF CALIBBATION

Equipment Name : Data Logger with Temperature
Sensor

Manufacturer ; Novalynx

Model : 110-WS-25DL-N

Serial No.: AS486

ID No. : NKH_FS0053

Customer

Name : ALS laboratary group (thailand) Co.,Ltd.
Address : 104 Phatthanakan 40, Phatthanakan
Rd..Khwaeng Suan Luang, Khat Suan Luang, Bangkok
10250 Thalland.

Referance Used During Calibration

1.5tandard Temparature Probe Madel : STS-100 AS00,
Serial Mo. : 66T682-09, Dus date : 25 Mar 2022
2.Digital Temperature Indicator Model : DTI-1000-A MK
I, Serial Mo.: 671407-00591 Due date : 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WICL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on IT5-90,

Certificate Mo, : CL-053-64
Page 1of 2

Received date : 15 Jul 2021
Calibration date : 22 Jul 2021
l=sue date : 22 Jul 2021

Calibration Condition
Temperature : (2343)°C
Relative Humidity : (55215)%

Traceability

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

Calibrated by
1 Mr. Sorawit Thachalad

[ Miss Orathai Wiwatwittaya

J
NAC

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

AL

THIS CERTIFICATE MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEM
OBTANED IN WRITING FROM THE LABORATORY,



iy
SN,

G3/14-15,67/35-36, Soi Pelchkasem?,7/1, Pelchkasem Rd,

N AC Watlhapra, Banghkohkyai,Bangkok 10600 Thaitand.
ISC = TIS1- TS 1707%
pcnn 2l (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com T CAUBRATION 0367

=

Certificate No. : CL-053-64

Page 2 of 2
Result of Calibration = & Without Adjustment T With Adjustment
Calibration Range: 20°c-40°C
Function:
This equipment was connected with temperature sensor Model : HMPE0 S/N : R3140638
Dimension : Diameter 12mm. Length 80 mm.
Immersion Standard uuc
Depth Reading Reading Error Uncertainty
{(mm) ("c) ("C) ('C) (')
&0 20.052 20.0 01 0.081
60 24.887 24.8 0.1 0.081
60 28 868 29.8 01 0.081
60 34.849 34.8 0.0 0.081
60 39.834 39.8 0.0 0.081

UUC* : Unit Under Calibration

The reportad expanded uncertainty is based on standard uncertainty muitiplied by a coverage factor k=2 providing a level of
confidence of approximately 955

% End of Certificate %

NAC

ASSOCIATES Co,, Lmn,




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

CALIBBRATION BEPORT

Calibration Mo, : AH-04072021
Page 1 of 1 Pages

Measuremant Ilam : Relative humidity with data logger.

Manufocturer 1 Data logger: Novalynx,
: Relalive humldity sensor: Novalyrmd
Model/Type : Data loggen: 110-W3-2500L-M,

: Relative humidity sansor: HMP&OL

Berial NMumber : Data loggen AG486.

: Relative humidity sensor; A3 140538,

1D Mo : Data logger: NEH_FS0053.

. Relative humidily asnsorn -

Customer : ALS labaratory group (Thallend) co., lid.
104 Phatthanakan 40, Phatthanakan Rd, Khweeng Suan Luang, Bhet Suan Luang Bangkok 10250
Thailand.

Environmental Condition:

The measurgmenl wes carried oul in an ambiant lemperalure of (25+3)°C, and relalive humidity of (50218)%.

Measurement Method:
The Relative humidity with data logger, Unlt Under Calibration (UUC) was callbrated by comperison method with the eguilibrium of

standard salt solulion CHYCOORK;, Polasslum Acetate, MgiMost Magnesium Nitrate, KCL Polsssium Chioride to determine {he errors

Measurement Date Jul 20, 2021
lsaued Dale Jul 21, 2027

Measuremenl Resulls:

The resulls of calibration are reporied in table below.

Slandard salt solution, Standard (%RH) UUC ssding) Errcu
CH;CO0K: Potasaium Acetate 2281 22 0.4
MailNoak Magnesium Nitrate S2.89 52,6 0.3
KClL Polassium Chloride 8434 84.8 0.5
i
Performed by NA' Approved Slgnutaw:...._.mm_m
4 Mr. Sorawit Thachalad \JIRANATE ASS@CIATES 0., 7, Mr. Parinys Booncharoen

O mias Orathai Wiwalwittava

Technical Support

and Calibration Manager

THIS CALIBRATION REFORT MaY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS FPERMISSION FOR REPRODUCTION
HAS BEEN CETAINED IN WRITING FROM THE LABQRATORY,



63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
NAC Waltthapra, Bangkokyai,Bangkok 108600 Thailand.
e " Tel: (66) 02-8680812#13 Fax: (66) 02-8680860 www.jiranatee.com

CALIBRATION REPORT

Callbration Mo, : BP-02072021
Page 1 of 2 Pages

Measurement llem : Barometrle preassura with data logger.

Manufactures : Data logpar Movalynk

: Berometric pressura: Novalyns

Model/ Type ; Data logger: 1 10-WS-250L-N

: Baromelric pressure: 1 10-WS-258P.

Sarial Number : Data loggern, AS484
¢ Barometric preasure: AS484
10 WO
Cuslomer : ALS Isboratory group (Thalland) co., fid

104 Phatthanekan 40, Phatthanakan Rd, Khwaeng Susn Luang, Khet Suan Luang,
Bangkok 102580, Thailand,

Environmental Condltion:

The measurement was carrled oul in an-ambient temperaiure of (2523)°C, and relalive humigily of (50z15)%
¥

Measurement Method:
The Baromelric pressure sensor, Unil Under Calibration (UUC) waa calibrated In the pressure conditloning chambar, The standard
preasure (Pgmd at 990 - 1015 hPa wes pgenerated by dighal pressure generalof. The pressure feeding of UUC (Pyus) were

compared lo the pressure reading of standard lo determine the error.

Traceability:

This callbration documents the. tracesbility to national standard which realize the unit of measurements. according to the national

system of units [SH through Druckh Limited via Coriificale No: PS1206, Corlificate No: PS1237

Measurement Dale s Jut 21, 2021

lssued Date padul 21, 2021

Performed by Approved Smnatury,%_
] mr. Sorawi Thachalad NAC

Mr. Parinya Booncharoen
7 Miss Orathal Wiwatwittaya ASSOCIATES 19 .y,

Technical Support

and Calltration Manager

THIS CALIBRATION REFPORT MAY NOT BE REPROCEDUCED EXCEPT IN PULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBETAINED IN WRITING FROM THE LABORATORY.



63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchkasem Rd,
NAC Walthapra, BangkokyaiBangkok 10600 Thalland.
R Tel: (66) D2-BS6BOB12#13 Fax: (66) 02-B4B0B&0 www jiranatee.com

Continuation of Colibiation report number Callbration Mo: BR-D2072021

Page 2 of 2 Pages

Result of Calibration: M without Adjustment I with Adjustmenl
The resulls of calibrallon are reparied In lable below,

Calibrotion Poinl Py reeding Prjuey reading Error
{hFa) {hPa) {hPa) {hPa)
220 L0010 eR1.012 l.og2
o5 Pe500% FO598Q 0.280
1000 1000007 1001245 1.238
1005 1005.003 1004687 L&A
1010 1010004 1011.572 | Gt
1015 1015004 1014684 1,880

rend of cellbration report®™®

NAC

JIRANATE ASSOCIATES OO, LTS,




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd_.Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALRRATION 0994
Cert. No. : ACC21015

Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-T74

Serial No.: 34478385

ID No.: NKH FS0019

Condition As Found : GOOD

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

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

1 L

Location : - REVIEW BY ....:{Z%‘f{fé}ﬂf}
Ambient Temperature : ( 23.0 £3 ) i —
Pressure : ( 101.3 £3) kPa APPROVEDBY .2
Relative Humidity : ( 50.0 £20 ) Yo s

NEXT CAL. DATE .. j”‘fs’ 4
Received Date : 18 AUGUST 2021
Calibration Date : 20 AUGUST 2021
Date of Issue : 25 AUGUST 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; m

Tlmndkul Petchurai

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

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

QF-TS1 2-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :

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

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

microphone.

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

ns nt Model
Waveform Generator 335118
Digital Multimeter 33461A
Digital Multimeter H846A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl
Audio Analyzer AVR-3360A

Serial No.
MY 52302742
MY 53220104

1997025
MY53220116
62100114
2977900
34560495
V74486069

Cert. No.
Joh No.
Pages

Cert. No.
EF-0011-21
EEL.BP. D5/0264
EEL.BP. 06/0264
EEL.BP. 04/0264
1300-07774E
AA-1008-21
AA-3003-21
EF-0010-21

: ACC21015
: VOC64ACDD61
: 20of3

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

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

3, This certificate is traceable 1o the international system of unit mainlained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

Va7, 7



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
il o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC21015
Job No. : VC64ACDDGT
Pages : 303

Result of calibration ;

1. Sound pressure level

Specified sound Measured Deviated Tolerance

pressure level value value Uncertainty limit

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

94 G94.08 0.08 0.14 0.40

2. Frequency

Specified Measured Deviated Tolerance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

100K 1002.3 0.2 0.1 L0

3. Total distortion

Measured value ( % ) Uncertainty { % ) Tolerance limit ( % )

1.32 0.10 3.0

Fe

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

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

End of Calibration Certificate —

QF-TS12-04-04-020664

AL



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.

| NSC-I-TIS 1025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : ACL21050
Pages : 1of8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00709777/ 187363 / 01328

= Yy, Fioann

GOOD

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

- REVIEW BY %’(/" . ..... " . s‘) 3
(230 £3) °C
(1013 +3) KkPa APPROVED BY .. 2.

50.0 +20 %
( ) " i erlﬂz

{ NEXT CAL. DATE .

07 JUNE 2021 "
07-08 JUNE 2021
09 JUNE 2021

Nathakorn Pisutpaisan

75@,

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

: ACL21050
: VC64AC0044
: 20f8

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

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

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

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY53220116

62100114

2977900

34560495

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

EEL.BP. 05/0264

EEL.BP. 03/0264

EEL.BP. 04/0264
1500-07774E
AA-1008-21
AA-3003-21

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

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

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

3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21050
Job No. : VC64AC0044

Pages : 3of8

Summary of Measurement Result :

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

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

3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz 4 - 0.3 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 03 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v . 02 0.35
11. Overload indication v . 02 : 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
> L2f




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoctates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21050

Job No.
Pages

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.7
Flat 234

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

: VC64AC0044
: 40f 8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight o
Limits
125 0.1 0.2 0.2 + 1.5
1000 0.1 0.0 0.0 +1.0
8000 1.1 1.2 12 +5.0

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

Continuation of Calibration Certificate

associates

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21050
: VC64AC0044

: S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight O
Limits
63 -0.1 0.0 -0.1 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.1 - 0.0 +3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

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

associates. 7

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 + 11
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 + 1.1
114.0 114.0 0.0 +1:1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +:1;1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 389 -0.1 + 1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 +:1:1
28.0 27.9 -0.1 +1.1
27.0 26.9 0.1 +1.1
26.0 259 -0.1 +1.1
25.0 249 -0.1 +1.1

Cert. No. : ACL21050

Job No.
Pages

: VC64AC0044
: 60f8

AL



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

asseciates

Continuation of Calibration Certificate

Cert. No. : ACL21050

Job No. : VC64AC0044
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.2 -0.2 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

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

associates .~

Continuation of Calibration Certificate

CALIBRATION LABORATORY

Cert. No. : ACL21050
Job No. : VC64AC0044
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.6 89.5 -0.1 £1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

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

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CAUBRATION 0394

Cert. No. : ACL21049
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00709776 / 187362 /01327
1D NO.! = ChgR
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) €
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20) %
Received Date : 07 JUNE 2021
Calibration Date : 07-08 JUNE 2021
Date of Issue : 09 JUNE 2021
Calibrated by : Nathakorn Pisutpaisan
Approved by :

7l

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
PHE QWD CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21049

Job No. : VC64AC0044

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

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MYS53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21049
Job No. : VC64AC0044

Pages : 3of8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(98 measurement (dB)

1. Absolute sensitivity v - 02 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz v - 03 0.6

1000 Hz v - 0.3 0.6

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

For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For> 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at 1 kHz 4 - 0.2 0.2
6. Long - term stability v E 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v . 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v . 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v " 0.1 0.1

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

Continuation of Calibration Certificate

Cert. No. : ACL21049
Job No. : VC64AC0044

Pages : 40f8

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) - (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
G- weighf 17.4
Flat 23.2

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight
Limits
125 0.2 0.2 0.2 £ 1.5
1000 0.1 0.1 0.1 +1.0
8000 1.3 1.4 1.4 5.0

QF-TS12-04-04-020664
LA



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Cert. No. : ACL21049
Job No. : VC64AC0044
Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight o
Limits
63 0.1 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 1,1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +.1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 % 31
119.0 119.0 0.0 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 9.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 £1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 + 1.1
49.0 49.0 0.0 +1.1
44.0 439 -0.1 + 1.1
39.0 389 -0.1 +1.1
34.0 33.9 -0.1 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 0.1 +1.1
28.0 279 -0.1 +1.1
27.0 26.9 -0.1 + 1.1
26.0 259 -0.1 +1.1
25.0 243 -0.2 +1.1

QF-TS12-04-04-020664

Cert. No. : ACL21049
Job No. : VC64AC0044

Pages

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

associates

Continuation of Calibration Certificate

Cert. No. : ACL21049

Job No. : VC64AC0044
Pages : 7Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weightmg (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.55=5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.53-50
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 4
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21049

Job No. : VC64AC0044
Pages : 8§0f8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.7 89.7 0.0 15
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

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

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. Hsc-1'|5|-n5 nuzs
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com CALIBRATION 0334

Cert. No. : ACL21073
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NI.-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00472124 / 169437 / 72453

1D No.: NKH FS0008

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 : - ﬁ(‘ £ ‘:/"’
Tiqeay (-
Ambient Temperature : ( 23.0 £3 ) oC REVIEW BY it e
, : { 1013 £3) kP - @/ T
Pressure X I + Pa APEROVED BY f{E
Relative Humidity : ( 500 £20 ) %o
1y 1y /29
CNEXT CAL DATE ....... cosnerrirnnraes
Received Date : 13 JULY 202!
Calibration Date : 14-16 JULY 2021
Date of Issue : 20 JULY 2021
Calibrated by : Nathakom Pisutpaisan

Approved by : / m’

{  Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure ; CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

: ACL21073

: VOCH4ACH053
: 2o0f8

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 Maodel
Waveform Generator 332104
Waveform Generator 335118
Digital Multimeter 33461 A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY 52302742
MY53220104
MY353220076
MY353220116

62100114

2977900

34560495

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

EEL.BP. 05/0264

EEL.BP. 03/0264

EEL.BP. 04/0264
1500-07774E
AA-1008-21
AA-3003-2]

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
| 0-Feh-22
(8-Mar-22
05-Feb-22
16-Feb-22

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

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

3.1 National Institute of Metrology (Thailand).

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

QF-T512-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
s T CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21073
Job No. : VC64ACDOS3

Pages : Jol8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v . 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For = 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v - 0.2 (L3
8. Level linearity including the level range control v . 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v 0.2 0.35
11. Overload indication v 0.2 0.25
12. High level stability v 0.1 0.1

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

Continuation of Calibration Certificate

Result of calibration :

1. Ahsolute sensitivity

Cert. No. : ACL21073
Job No. @ VC64ACONS3

Pages : 40f8

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

2. Self-generated noise
2.1 Normal test

Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.1
Flat 25.0

3. Acoustical signal tests of frequency weightings

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

Frequency

Deviation from various frequency weighting response curve (dB)

(Hz) ; : Acceptance
Flat C-weight A-weight L
Limits
125 0.2 0.2 0.3 %15
1000} 0.0 0.0 0.0 + 1.0
8000 -1.1 -0.9 -1.0 +5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
MRSy =2 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No
Job No.

Pages
4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

. : ACL21073
: VOR4ACO053
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
\Hz) Flat C-weight A-weight &L:II:::LE
63 0.0 -0.1 0.0 2.0
125 0.0 0.1 0.0 125
250 0.0 0.1 (1.0 =155
500 0.0 0.1 0.0 *1.5
1000 0.0 0.1 0.0 1.0
2000 0.0 0.1 0.1 +2.0
4000 0.1 0.1 0.1 +3.0
8000 0.1 0.1 0,1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 + .2
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB ) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 +().1
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 + (0.3

QF-TS12-04-04-0200664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assosiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21073
Job No.  VUACDDSS
Pages @ 6ol 8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 - - 1|
135.0 135.1 0.1 +1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 + 1.1
131.0 1310 0.0 + 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 +1.1
119.0 119.1 1 +1.]
114.0 114.1 0.1 + 1.1
109.0 109.0 0.0 £+ 1.1
104.0 104.1 0.1 £ 1.1
99.0 G99.0 0.0 £ 1.1
G94.0 4.0 0.0 £ 1.1
89.0 89.0 0.0 % 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 +1:1
74.0 74.0 0.0 +1.]
69.0 69.0 0.0 =31
4.0 64.0 0.0 = I:1
59.0 59.0 0.0 = 1.1
54.0 54.0 0.0 = L1
490 49.0 0.0 = .1
44.0 44.0 0.0 + 1.1
39.0 390 0.0 + 1.1
34.0 34.0 0.0 + 1.1
30.0 299 0.1 + 1.1
29.0 289 0.1 = 1.1
28.0 279 0.1 + 1.1
27.0 27.0 0.0 + 1.1
26.0 259 (.1 + 1.1
25.0 25.0 0.0 = 1.1

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL21073
: VOB4ACODS3
: 7of8

Cert. No.
Job No.
Pages
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB ) (dB) (dB ) (dB )
Auto 94.0 94.0 0.0 *1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5 ;=50
Fast 2 8 117.0 1169 0.1 1.0;-2.5
200 B0 134.0 134.0 0.0 +1.0
Slow 2 8 1080 107.9 -1 1.53 =50
200 800 127.6 127.5 0.1 1.0
0.25 1 99.0 08.8 0.2 1.5;-5.0
SEL 2 b 108.0 107.9 -(.1 1.0;-2.5
200 a0 128.0 125.0 0.0 1.0
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) ({dB )
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 -0).1 +3.0
Number of cyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal {dB) (dB ) (dB ) (dBB )
Continuous 133.0 133.0 0.0
Positive half cycle 1354 135.1 -0.3 +2.0)
Negative half cycle 1354 135.1 -0.3 +2.0

QF-TS12-04-04-020664

> 2L/ .



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

Continuation of Calibration Certificate

Cert. No. : ACL21073

Job No,  : VO64ACO0D53
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cvcle (dB) (dB)
£9.7 89.5 -0.2 =1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB )
A - weight 137.0 137.0 0. (.3

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

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

End of Calibration Certificate

QF-TS12-04-04-020664
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT 3
975 Moa 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, L

e kLo Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 :ﬁ::ﬁl:ﬁ:
Tel: +66 2709 4860-8 Fax: +66 2324 0917-8
Certificate No.: 0180sVv21
Operation No.: CP2021040016

Certificate of Calibration

Sound Level Meter

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date;

Calibrated Date:

Issued Date:

Calibrated by:

RION

NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
00371914 (Meter), 169110 (Microphone), 72255 (Preamplifier)
NKH_FS0001

ALS Labolatory Group (Thailand) Co.,Ltd.

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

20 April 2021

e
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26 - 29 April 2021

i
;APPRDVED BY dq :@
} g

e -

30 April 2021

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

Ms. Juntaporn Kunhakom

Approved by:

( Mr, Sittichai Swaksuriyawong )
Group Manager

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.
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e

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

e
Certificate No.: 01805v21
Calibration Report
Equipment: Sound Level Meter
Manufacturer: RIOM
Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00371914 (Meter), 169110 (Microphone), 72255 (Preamplifier)
ID No.: NKH_F50001
Ambient Temperature: (23+2)°C
Relative Humidity: (50+15)%

Pressure:

Method of Calibration :-
IECA16T2-3:2013,

1,

Condit f tf f calibrati
Reference standards instrument :-
Instrument Model
1) Standard microphone 4180
2) Sine generator 1051
3) Arbitrary Function Generator AFG2021
4) Programmable Attenuator PAS
5) 6.5 Digit precision multimeter BBAGA
6) 6.5 Digit precision multimeter B846A
7) Pressure humidity anFi BTU301
Temperature Transmitter
8) Pressure humidity anFi PTU301
Temperature Transmitter

2. This result of calibration was found accurate as shown on date and place of calibration only,

(101.3 = 1.5) kPa

Serial No,
2661000
1501442
C010063
2755
9609027
5610014

FO640002

FOG40003

Cert, No,
AA-1013-20
0151RF20
0099RF20
EF-0034-20
0498EL20
0669EL20
CL1-P200051
0305TE20
CL1-P200052
0306TEZ20

3, This certification is traceable to the intermnational system of unit maintained at :-
Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency

Due Date
12 May 2021
21 September 2021
17 June 2021
10 November 2021
10 August 2021
27 October 2021
31 May 2021
28 June 2021
1 June 2021
28 June 2021

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.0

Mote : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 5/N : 34615278,

Page 2 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

01805v21

Calibration Report

Function : 2. Self-generated Moise

2.1 Microphone Installed

(dB)

Measured value

14.9

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 5.9
C-weighting 16.5
Z-weighting 224

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

ey Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weightine Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.4 0.6 0.4 +1.5
1000 0.0 a.o 0.0 +10
BODO -1.2 -1.3 -1.2 +50

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

ey Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 -0.1 -0.1 0.1 +2.0
125 -0.1 0.2 0.0 =15
250 0.0 0.1 0.1 +1.5
500 0.0 -0.1 Q.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.2 0.0 0.0 +2.0
4000 0.0 0.0 -0.1 3.0
8000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 84.0 0.0 0.2
A-weighting 940 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01805v21

5.2 Time weighting at 1 kHz

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 940 0.0 0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at : S
Apply Signal SPL Conclusion of Time Devistes value Aeceptance wmiks
{min) (dB) Period (dB) (dB) (dB)
30 94.0 4.0 0.5

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +11
95.0 89.0 0.0 £k |
104.0 104.0 0.0 =11
109.0 109.0 0.0 11
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 £1.1
131.0 131.0 0.0 +1.1
1320 132.0 0.0 xl.1
133.0 133.0 0.0 =11
134.0 134.0 0.0 x1.1
135.0 135.0 0.0 +1.1
136.0 136.0 0.0 +1.1
137.0 137.0 0.0 +1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 1.1

89.0 89.0 0.0 1.1

84.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 +1.1

£9.0 69.0 0.0 +1.1

64.0 64.0 0.0 +1.1

59.0 58.0 0.0 +1.1

Page 4 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo.:

01805V21

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 #1.1
390 38.0 0.0 1.1
360 34.0 0.0 #11
290 29.0 0.0 =11
24.0 24.0 0.0 1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0 ;=25
0.25 99.8 0.2 +1.5; =50
Slow 200 119.5 0.1 1.0
2 99.9 -0.1 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0 ; -2.5
0.25 908 -0.2 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Conipete 125.4 125,1 03 +30
cycle
i 124.4 124.1 03 £20
half cycle
Nagative 124.4 124.1 03 £20
half cycle
Function : 10. Overload indication
— Measupedt velue (d8) - Deviated value Acceptance limits
Positive MNegative
one-half cycle one-half cycle (dB) (dB)
139.5 139.4 -0.1 +1.5
Page 5 of 6 F-CAL-005 Ed.1




-) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01805v21

Function : 11, High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

e beriog o Reference SPL Hemfd oL ot Deviated value Acceptance limits
Apply Signal Conclusion of Time
{min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3
Uncertainty of measurement
y Maximum-permitted uncertainty
. Uincertainty
Function of measurement
(dB) (dB)
1} Indication at the calibration check frequency 0.30 Mot applicable
2) Self-generated Noise 0.10 Mot applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9} Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10
Rermarks: 1. The acceptance limit is for the deviated value.

2, Acceptance limits was [EC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6
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SITHIPORN ASSOCIATES CO,,LTD,
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND,
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http.//www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21088
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer ;

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date ;
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01173614 /172176 / 74026

NKH FS0027

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

i
, | REVIEW BY .. ﬁ Mk ‘
{ 230 £3) oC i
b LUk 50 e ap.ppm:wran BY .o
( 500 £20 ) %
1 a
{ NEXT CAL. DATE .2 e/b/ ..........

18 AUGUST 2021
20-24 AUGUST 2021
25 AUGUST 2021

Nathakorn Pisutpaisan

7%/%

Thanakul Petchurai

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

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

QF-TS512-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

HEEREI BN CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL21088
Job No. : VC64AC0061
Pages : 20f8
Calibration Procedure ; CP-AC-01

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

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

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

Condition of this result of calibration :

l. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feh-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP, 05/0264 10-Feb-22
Digital Multimeter B846A 1997025 EEL.BP. 06/0264  05-Feb-22
Digital Multimeter 33461A MY 53220116 EEL.BP. 04/0264  10-Feb-22
Programmable Altenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feh-22

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

3. This certificate 1s traceable to the international system of unit maintained at :

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21088
Jobh No. : VO4ACODG]
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v . D2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz to 10 kHz 4 0.3 0.7
For = 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz v 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0:2 0.3
10, Peak C sound level v 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

QF-T§12-04-04-020664
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Clatec:

SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21088
Job No. @ VO64ACHH1
Pages : 4of8

Result of calibration :

1. Absolute sensitivity

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

2. Self-generated noise

2.1 Normal test

Measured Value
(dB )

15.2

Frequency

Measured value

Weighting (dB )

A - weight 12.0

C - weight 18.0
Flat 23.7

3. Acoustical signal tests of Irequency weightings

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

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

Frequency Deviation from various frequency weighting response curve (dB)
{ Hz) . . . Acceplance
IFlat C-weight A-weight e
Limits
125 0.2 0.3 0.3 + 1.5
1000 0.0 0.0 0.0 + .0
8000 -0.4 -0.3 0.3 +5.0

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

dSsOClilalee

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz,

Cert. No.
Job Nao.

Pages

: ACL21088
: VOG4ACHHGBT
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
L Flat C-weight | A-weight Spunce
Limits
63 0.0 0.1 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1:5
500 0.0 0.0 0.0 +]1 5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 +2.00
4000 0.0 0.0 0.0 +3.0
BO00 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0 +().2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 + (.1
Leg 94.0 (0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Accepiance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

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

:"I_'\-'_I'_JL';!.!:[."‘

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS512-04-04-020664

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB ) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 =]
133.0 133.0 0.0 211
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 4+ 1.1
129.0 129.0 0.0 £ 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 £1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 = 1.1
99.0 99.0 0.0 + 1.1
94,0 94.0 0.0 + 1.1
89.0 89,0 0.0 1.1
54.0 54.1 0.1 + .1
79.0 79.0 0.0 5 iy |
74.0 74.1 0.1 - il 3
69.0 69.1 0.1 £ 1]
64.0 64.0 0.0 £l
59.0 59.1 0.1 £ 1.1
54.0 54.0 0.0 * 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 + 1.1
30,0 30.0 0.0 = 1.1
29.0 29.1 6.1 & 1
28.0 28.1 0.1 + 1.1
270 27.1 0.1 £ 1.1
26.0 26.1 0.1 £ 1.1
25.0 25.1 0.1 1.1

Cert. No
Joh Na,

Pages
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CALIBRATION LABORATORY
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Continuation of Calibration Certificate

Cert. No. : ACL21088

Job No.  : VO4ACO061
Pages : Jof 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB)
Auto 94.0 94.0 0.0 £].1
9, Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cyele Value Value Vilue Limits
Weighting (ms ) (dB ) (dB) (dB ) (dB)
0.25 I 108.0 107.9 -0, 1.53-5.0
FFast 2 8 117.0 117.0 0.0 1.0:-2.5
200 &00 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 L.5;-50
Slow
200 sl 127.6 127.6 0.0 +1.0
0.25 1 99.0 95.9 -(.1 Ed 20
SEE 2 8 108.0 108.0 0.0 LEO =25
200 200 128.0 128.1 ol £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB ) (dB ) {dB )
Continuous 133.0 133.0 0.0 -
One 136.4 136.1 0.3 =30
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.1 0.1 -
Positive half cvele 135.4 135.3 (). +2.0
Negative half cyele 135.4 1353 -().1 £2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate
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Cert. No.
Joh No.
Pages
11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limils
one-half cvele | one-half cycle (dB ) (dB)
89.5 89.7 0.2 +1.5
12. High level stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB )
A - weight 137.0 137.0 (.0 +0.3

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

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

QF-T812-04-04-020664

End of Calibration Certificate
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ELECTRICAL AND ELECTRONICS INSTITUTE 45

=
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ™

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: 466 2709 4860-8 Fax: +66 2324 0917-8

Certificate No.:
Operation No.:

01845v21
CP2021040020

Certificate of Calibration

Sound Level Meter

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

RION

NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
00371923 (Meter), 169100 (Microphone), 72245 (Preamplifier)
NKH_FS0005

ALS Labolatory Group (Thailand) Co.,Ltd.

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

20 April 2021 T
REVIEW BY W”?‘V{%“ﬂ

27 - 29 April 2021

']

e AT e g

APPROVED BY ...t

30 April 2021
NEXT CAL. DATE ...occiviismimmaneis

Ms. Juntaporn Kunhakom

amduldiwa:Biannsolind
( Mr. Sittichai SwaEsunyawang ;

Group Manager

Approved by:

The reported uncertainty of measurerment was based on standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 959%. This cerificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of &
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-) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01845v21

Calibration Report

Equipment: Sound Level Mater

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00371923 (Meter), 169100 (Microphone), 72245 (Preampilifier)
ID No.: NKH_FS0005

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15)9%

Pressure: {1013 £ 1.5) kPa

Method of Calibration :-
IEC61672-3:2013,

Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model
1) Standard microphone 4180
2) Sine generator 1051
3) Arbitrary Function Generator AFG2021
4) Programmable Attenuator PAS
5) 6.5 Digit precision multimeter BE4AKA
6} 6.5 Digit precision multimeter BB46A
7) Pressure hurmidity anrfi PTUR01
Temperature Transmitter

B} Pressure humidity and PTU301

Temperature Transmitter

Serial No,
2661000
1501442
C010063
2755
9609027
9610014

F0640002

F0640003

Cert, No, Due Date
AA-1013-20 12 May 2021
0151RF20 21 September 2021
0099RF20 17 June 2021
EF-0034-20 : 10 November 2021
0498EL20 10 August 2021
DEG9EL2D 27 October 2021
CL1-P200051 31 May 2021
0305TE20 28 June 2021
CL1-P200052 1 June 2021
0306TEZ0 28 June 2021

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international systerm of unit maintained at :-
Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278,

Page 2 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

Function : 2. Self-generate
2.1 Microphone Installed

01845v21
Calibration Report

d Moise

Measured value
(dB)

14.8

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-welghting 10.4
C-weighting 17.3
Z-weighting 228

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

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

Frequency Deviation from various Frequency Weightine Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.6 0.8 0.5 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.9 -1.9 -2.0 +5.0

Function : 4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

FregLisncy Deviation from various Freguency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 0.2 0.0 -0.1 +2.0
125 0.0 0.1 0.0 +1.5
250 -0.1 -0.1 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 -0.1 +3.0
8000 01 0.1 0.0 £3.0

Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting a

t1kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 24.0 0.0 +0.2
Z-weighting 4.0 0.0 +0.2

Page 3 of 6

F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

01845v21

5.2 Time weighting at 1 kHz

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at ; i
Apply Sienal e Conclusion of Time Deviated value Acceptance limits
(min} (dB) Period (dB) (dB) (dB)
30 94.0 24.0 0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
98.0 59.0 0.0 +1.]
1040 104.0 0.0 1.1
109.0 109.0 0.0 1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
1240 124.0 0.0 +1.1
129.0 1290 0.0 +1.1
130.0 130.0 0.0 +1.1
131.0 131.0 0.0 +1.1
132.0 132.0 0.0 1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 +1.1
136.0 1356.0 0.0 +1.1
137.0 137.0 0.0 +1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

g94.0 94.0 0.0 +1.1

89.0 89.0 0.0 +1.1

B4.0 84.0 0.0 +1.1

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 +1.1

£9.0 69.0 0.0 +1.1

64.0 64.0 0.0 +1.1

59.0 59.0 0.0 +1.1

Page 4 of 6
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-) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01845v21
Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance Limits
Value (dB) (dB) (dB) (dB)

54.0 54.0 0.0 +1.1

49.0 49.0 0.0 +1.1

44.0 44.0 0.0 #1.1

39.0 39.0 0.0 +1.1

34.0 34.0 0.0 +1.1

29.0 290 0.0 +1.1

24.0 240 0.0 +1.1

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 109.0 0.0 +1.0;-25
0.25 99.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-2.5
0.25 90.9 -0.1 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
wArgete 1254 1253 01 £3.0
cycle
Positive
A 124, -0.4 +2.0
half cycle 12 .
NEERNE 124.4 124.0 0.4 £2.0
half cycle
Function : 10. Overload indication
— MRS A0 - Deviated value Acceptance limits
Positive Megative
one-half cycle one-half cycle (dB) (dB)
139.4 139.4 0.0 +1.5

Page 5 of & F-CAL-005 Ed.1



’:\) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 01845v21

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz sienal, 1 dB below upper boundary.

Tane FE",Q o o Reference SPL HEEGI:d St a}' Deviated value Acceptance limits
Apply Signal Conclusion of Time
{min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +03
Uncertainty of measurement
. Uncertainty Maximum-permitted uncertainty
Function of measurerment
(dB) {dB)
1) Indication at the calibration check frequency 0.30 Mot applicable
2) Self-generated Noise 0.10 Mot applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ’ 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Freguency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
B) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.25
10} Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10
Remarks: 1. The acceptance limit is for the deviated value.

2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -

Page 6 of 6
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025

LNt

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL21051
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00709778 / 187364 / 01329

- [\_l'(‘ it

GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Logation.: ) REVIEW BY WW’W ....... ?V
Ambient Temperature : (23.0+3) °C
Pressure : ( 101.3 =3 ) kPa APPROVED BY ﬂ/
Relative Humidity : ( 50.0 £20 ) %
NEXT CAL. DATE 5”6{22
Received Date : 07 JUNE 2021 .
Calibration Date : 07-08 JUNE 2021
Date of Issue : 09 JUNE 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : ;( /5@‘, _

( Thanakul Petchurai )

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

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

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
S SRR TR ot CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21051

Job No. : VC64AC0044

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

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K AL 34560495 AA-3003-21 16-Feb-22

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

LTS



SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21051
Job No. : VC64AC0044

Pages : 30f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v . 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 4 - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 4 - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range 4 - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication 4 - 0.2 10.25
12. High level stability v - 0.1 0.1

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

associates - CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL21051
JobNo. : VC64AC0044
Pages : 40f 8

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
13.8

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

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.5
Flat vl

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) _ Acceptance
Flat C-weight A-weight o
Limits
125 0.3 0.4 0.4 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.4 -0.2 -0.3 +5.0

QF-TS12-04-04-020664

o AL



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21051

Job No. : VC64AC0044
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight o
Limits
63 0.0 -0.1 -0.1 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.1 0.0 +3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 + 1.1
29.0 29.0 0.0 + 1.1
28.0 27.9 -0.1 + 1.1
27.0 26.9 -0.1 + 1.1
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 + 1.1

Cert. No. : ACL21051

Job No.
Pages

: VC64AC0044
: 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
@assocrates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21051
Job No. : VC64AC0044

Pages : 7of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 116.9 -0.1 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 107.9 -0.1 1.5;-5.0
200 800 127.6 1275 -0.1 +1.0
0.25 1 99.0 98.8 -0.2 1.5;-5.0
SEL 2 8 108.0 107.9 -0.1 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous ' 133.0 133.0 0.0 -
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dBj (dB) (dB) (dB)
Continuous 133.0 132.9 -0.1 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

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

Continuation of Calibration Certificate

11. Overload indication

Cert. No. : ACL21051
Job No. : VC64AC0044

Pages : 8of8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.6 89.5 -0.1 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits -
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

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

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

Cert. No. : ACL21048
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00709775/ 187361 /01326

ID No.: N S ST

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

Relative Humidity : ( 50.0 £20 ) %

Received Date : 07 JUNE 2021

Calibration Date : 07-08 JUNE 2021

Date of Issue : 09 JUNE 2021

Calibrated by : Nathakorn Pisutpaisan

N
Approved by : /@\

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Cert. No. : ACL21048

Job No. : VC64AC0044

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

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

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

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21048
Job No. : VC64AC0044

Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
@B) measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6

For > 4 kHz to 10 kHz v - 03 0.7

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

QF-TS12-04-04-020664 \
> 20,




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21048
Job No. : VC64AC0044
Pages : 40f8

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.96) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.2

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.0
Flat 22.8

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
Flat C-weight A-weight o
Limits
125 0.1 0.1 0.1 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -0.2 -0.1 -0.1 +5.0

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

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL21048
: VC64AC0044

Job No.
Pages

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

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =% |
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 = |
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 £1.]
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 34.0 0.0 1.1
79.0 79.0 0.0 £
74.0 74.0 0.0 1.1
69.0 69.0 0.0 =3 1A
64.0 64.0 0.0 £
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 == |
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 %11
39.0 39.0 0.0 +1.1
34.0 33.9 -0.1 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 20:1 £1.1
28.0 28.0 0.0 +1.1
27.0 26.9 -0.1 +1.1
26.0 259 -0.1 B0
25.0 24.9 -0.1 +1.1

Cert, No. : ACL21048
Job No. : VC64AC0044

Pages : 60f8
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21048

Job No. : VC64AC0044
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0:5-25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21048

Job No. : VC64AC0044
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

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

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISI-TIS 17025

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CAUBRATIONG334
Cert. No. : ACL21072
Pages 1of8
L L] L
Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00472123 / 142962 / 22541
ID No.: NKH Fs0007
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : i <7

' ﬁ;;fc"ﬂh -
Ambient Temperature : (23.0 £3) Lo | REVIEVRBR Gl i R
Pressure : (1013 +3 ) kPa ' \ﬁ@
| APPROVED BY .ot

Relative Humidity :

Received Date ;
Calibration Date :
Date of Issue :

{ 50.0 =20 )

13 JULY 2021
14-16 JULY 2021
20 JULY 2021

Calibrated by :

Approved by :

VRENYI

| NEXT CAL. DATE

Nathakorn Pisutpaisan

7 A

{  Thanakul Petchurai

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

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

OQF-TS12-04-04-020664



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

Continuation of Calibration Certificate

Cert. No. : ACL21072
Job No. : VCG4ACO0D53
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments ;

Instrument Model Serial No. Cert. No, Due Date
Waveform Generator 33210A MY 48017076 EF-0012-21 10-Feb-22
Wavefornm Generator 33s511B MY 52302742 EF-0011-21 10-Feh-22
Digital Multimeter 33461A MYS3220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP, 03/0264 08-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP, 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 (15-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

4 Jg/g/ﬂ’ x



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
ey CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21072
Jobh No,. @ VOCe4ACOOS3

Pages : Jol8
Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
mensurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
25 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v . 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For > 10 kHz 1o 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10, Peak C sound level v 0.2 0.35
11. Overload indication v 0.2 0.25
12, High level stability v 0.1 0.1

QF-TS12-04-014-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
s L CALIBRATION LABORATORY

Continuation of Cahbration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21072
Job No.  : VO4ACODS3
Pages ¢ dol8

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )

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

Measured value

Frequency

Weighting (dB)

A - weight 12.0

C - weight 18.2
Flat 24.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hs2 Flat C-weight A-weight ﬂcf;::::m
125 0.1 0.2 0.3 + 1.5
1000 (.1 -0.1 -0, 1 + 1.0
BO00 0.1 0.0 0.0 +5.0)

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

Continuation of Calibration Certificate

Cert. No. : ACL21072

Job No. : VC64ACDD53
Pages : Sof8
4. Electrical signal tests of lrequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
[ Hz ) ’ . Acceplance
Flat C-weight A-weight Yiinis
63 0.0 -0.1 0.0 +2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0,0
C - weight 94.0 0.0 + 0.2
Flat 94.0 0.0 + (.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +().1
Leq 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 4.0 94.0 0.0 +0.3

QF-TS12-04-04-0200664
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SITHIPORN; SITHIPORN ASSOCIATES CO. LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB ) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 & 1.0
135.0 135.0 0.0 211
134.0 134.0 0.0 1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 * 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0,0 + 1.1
119.0 119.0 0.1} + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 +1.]
104.0 104.0 0.0 + 1.1
90,0 99.0 0,0 +1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 (.0 % 1.1
84.0 B4.0 (.0 £1.1
79.0 79.0 0.0 g
74.0 74.0 0.0 £ 1.1
9.0 (9.0 0.0 £+ 1.1
6.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 53.9 -0.1 £ 1.1
49.0 49.0 0.0 & 1.1
44.0 44.0 0.0 £ 1.1
39.0 389 -0.1 & 1.
34.0 33.9 -0.1 + L1
30.0 29.9 -0.1 = 1.1
29.0 28.9 -1 £ 1.1
28.0 28.0 0.0 %+ 1.1
27.0 26.9 -0.1 +1.1
26.0 259 -0.1 £ 1.1
25.0 249 0.1 £ 1.}

Cert. No. : ACL21072
Job No.  : VCo4ACODS3

Pages

: bof8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
i bion el CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21072

Job No.  : VCo4ACDOS3
Pages : Jof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB ) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9, Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limiis
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.55=5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 (.0 +1.0
2 8 108.0 108.0 (L0 [.55-50
Slow
200 200 127.6 127.6 0.0 +1.0
0.25 1 09.0 o8.9 -0.1 L:5;-5.0
SEL 2 8 108.0 108.0 0.0 L0 =25
200 a0 128.0 128.1 0.1 +1.0
10, Peak C sound level
MNumber of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
lest signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 -
One 136.4 136.0 0.4 +3.0
Number of evele Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) {dB ) (dB)
Continuous 133.0 133.0 0.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative halfl eyele 1354 135.2 0.2 +2.0

QF-T512-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21072

Joh No. @ VOG4ACOHO53
Pages : Bof 8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cyele | one-half cvele (dB) (dB)
89.6 89.5 0.1 =1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 .0 +0.3

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

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

End of Calibration Certificate

QF-T512-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http//wwwasithiphormcom — CALIBRATION 0394

Cert. No.: ACL21071
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00472122 / 169435 / 72456

ID No.: NKH FS50006

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=x3) o b
Pressure : ( 101.3 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 13 JULY 2021

Calibration Date : 14-16 JULY 2021

Date of lssue : 20 JULY 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; W—*

{  Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AERElaves CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL210T1

Job No. @ VO4ACHDS3

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

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Muodel Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feh-22
Digital Multimeter 33461A MY 53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP, 03/0264 (08-Feb-22
Digital Multimeter 33461 A MY53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E (8-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

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

3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21071
Job No. : VCe4ACDNS3
Pages : 3of8

Summary of Measurement Result ;-

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) )
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v g 0.1 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v . 0.3 0.6
R000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For>4 kHz 10 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v 0.1 (.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v 3 0.2 (.35
11. Overload indication v - 0.2 0.25
12, High level stability v’ - 0.1 (.1

QF-T512-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
Lide sk i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21071
Job No.  : VC64ACONS3

Pages : 4o0f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93,0 (93.96) 93.9 (Lo 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 1.6
C - weight 17.5
Flat 23.2

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

Frequency Deviation from various frequency weighting response curve (dB)
{ Hz) . ! | Aceeptance
Flat C-weight A-weight g
Limiis
125 0.1 0.1 0.2 *1.5
1000 -0.1 -0.1 -0.1 + 1.0
S000 0.5 0.6 0.5 +5.0

QF-TS1 2-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.

Job No.
Pages

: ACL210T1

: VOO4ACDD53

: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) ! ‘ Acceptance
Flat C-weight A-weight L
Limits
63 -0.1 -(1.1 0.0 2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 +].5
1000 0.0 0.0 0.0 +[.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
|000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 + 0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 1.1
Leqg b4.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Dieviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 4.0 94.0 0.0 +0.3

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

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB ) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 £ 1.1
134.0 134.0 0.0 £1.1
133.0 133.0 0.0 £ 1.1
132.0 132.0 0.0 & 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 (.0 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 #1.]
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 £ 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 + 1.1
89.0 £9.0 0.0 % 1.1
84.0 84.0 0.0 +1:1
79.0 79.0 0.0 £71:1
74.0 74.0 0.0 %]
69.0 69.0 0.0 % 1.1
64.0 64.0 0.0 11
59.0 59.0 0.0 - A
54.0 539 -0.1 £1.1
49.0 49.0 0.0 $:141
44.0 439 -0.1 + 1.1
39.0 38.9 -0.1 = 1.1
34.0 33.9 -0.1 £ 1.1
30.0 29.9 -{).1 £ 1.1
29.0 28.9 -0.1 1.1
28.0 279 -0.1 = 1.1
27.0 27.0 0.0 £ 1.1
26.0 25.9 -0.1 £ 1.]
25.0 24.9 -0.1 £ ].]

Cert. No. : ACL210T1
Jobh No. @ VC64ACDNS3

Pages
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REITEIANE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21071
Job No.  : VC64AC0O053
Pages : Jof8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £].1
Y. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cvcle Value Value Value Limits
Weighting (ms) (dB ) (dB) (dB) (dB)
(.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 8O0 134.0 134.0 0.0 £1.0
2 b 108.0 108.0 0.0 1.5,-5.0
Slow
200 200 127.6 127.6 0.0 1.0
0.25 I 99,0 98.9 -0.1 La5=5.0
SEL 2 8 108.0 108.0 0.0 Li0s-25
200 800 128.0 128.0 0.0 =1.0
10, Peak C sound level
Number of cyele Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.7 -0.7 +3.0
Mumber of eyvcle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB} (dB) (dB) {dB)
Continuous 133.0 133.0 0.0
Positive half cyele 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-T512-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21071

Joh No. : VO64ACO053
Pages : Bof 8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive MNegative Value Limits
one-half eycle one-half cycle (dB) (dB)
89.6 89.5 -0.1 =15
12. High level stability
SEM Display | SLM Display Deviated Acceptance
Frequency at initial al final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 H).3

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

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

End of Calibration Certificate

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

451-451/1 Sirinthorn Rd,,Bangbumry, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel,0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorm.com http://wwwisithiphom.com CALIBRATION 0334

Cert. No. : ACL22104
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00371917 / 169101 / 72247

ID No.: NKH_FS0004

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 . f—— o
Ambient Temperature : (230 £3) " § REVIEW/BY m‘&'h‘ﬁ E
Pressure : (1013 £3) kPa *I t
Relative Humidity : ( 500 £20 ) % { APPROVED BY .. ‘ﬁ:ﬁ ------- AT - IE
L ~ 3/5/23

Calibration Date : 03-06 MAY 2022

Date of Issue : 09 MAY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : / W

Thanakul Petchurai

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

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

QF-TS12-04-04-020664



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

Continuation of Calibration Certificate
Cert. No. : ACL22104
Job No. : VC65AC0051
Pages : 2o0f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model Serial No, Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 13511B MY32302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY353220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 344614 MY60024273 EEL.BP, 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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

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

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

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

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No, : ACL22104
Job No. : VO65ACDO51
Pages : Jof8

Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v . 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For = 1) kHz to 20 kHz - - L0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v . 0.2 0.3
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v : 0.2 0.25
12, High level stability v - 0.1 0.1

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AR rRsiETes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22104
Job No. : VC65AC0051
Pages & dof8

Result of calibration :

1. Absolute sensitivity

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

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.9
Flat 23.6

3. Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
[Hz) { ] Acceptance
Flat C-weight A-weight Rt
Limits
125 0.3 0.3 0.3 +1.5
1000 0.1 0.1 0.1 + 1.0
2000 0.4 0.5 0.5 +5.0

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz,

Cert. No.
Joh No.

Pages

: ACL22104
: VOBSACO051
: S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : 3 Acceptance
Flat C-weight A-weight S
Limits
63 0.0 ~0.1 0.0 2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 +1.5
300 0.0 0.0 0.0 3
1000 0.0 0.0 0.0 *1,0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
=000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 (.0 =102
Flat 94.0 0.0 £ 0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 4.0 0.0 +0.1
Leqg 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 94.0 94.0 0.0 0.3

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

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £ 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 £1.1
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 £1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 1.1
89.0 89.0 0.0 £1.]
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 =15
74.0 74.0 0.0 )
69.0 69.0 0.0 =1l
64.0 64.0 0.0 =11
59.0 59.0 0.0 =11
54.0 53.9 0.1 +1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 £ 1.1
39.0 39.0 0.0 x1.1
34.0 34.0 0.0 £1.1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 +1.1
28.0 25.0 0.0 +].:1
27.0 27.1 0.1 £1.1
26.0 26.1 0.1 + 1.1
25,0 25.0 0.0 = 1.1

Cert. No
Job No.

Pages

.+ ACL22104
: VC6SACH0S]
: hol 8



5 ITH ! PORN) SITHIPORN ASSOCIATES CO,LTD.
GEPRANEEEY CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22104

Job No. : VOG5SACO051
Pages : 7of8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +].1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;=5.0
Fast 2 8 117.0 117.0 0.0 1.0 =25
200 B0O 134.0 134.0 0.0 1.0
Slony 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 | 99.0 08.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10525
200 800 128.0 128.1 0.1 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 s
One 136.4 136.3 0.1 +3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB )
Continuous 133.0 133.0 0.0
Positive half cycle 1354 135.2 -0.2 £2.0
Negative half cycle 1354 135.2 -0.2 +2.0

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

Cert. No. : ACL22104

Job No.  : VCGSACO0S51
Pages : Bof§
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB )
89.7 29.6 -0.1 £1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

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

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

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

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No, : ACL21087
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01173613 /172175 / 74025

NKH _FS0026

GOOD

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

Customer :

Location : .

. ¢ </
REVIEW BY %}”W@“”/’

Ambient Temperature : (23.0x3) °C
Pressure : ( 1013 £3 ) kPa
Relative Humidity : { 50.0 £20 ) % APPRONED R

tofe
NEXT CAL. DATE ‘*L'(f’(ff .....

18 AUGUST 2021
20-24 AUGUST 2021
25 AUGUST 2021

Received Date :
Calibration Date :
Date of Issue ;

Calibrated by : Nathakorn Pisutpaisan

7

{ Thanakul Petchurai

Approved by :

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REFORINLES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21087
Job No.  : VC64ACH6
Pages : 2of8

Calibration Procedure : CP-AC-01

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

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

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 J33210A MY4B8017076 EF-0012-21 10-Feh-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feh-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter BR4HA 1997025 EEL.BP. 06/0264 (05-Feb-22
Digital Multimeter 3361A MY53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AAS3003-21 16-Feb-22

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

3, This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21087
Job No.  : VC64ACHDG]
Pages : Jof8

Summary of Measurement Result :

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

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

Continuation of Calibration Certificate

Cert. No. : ACL21087

Job No.  : VO64ACHO61
Pages : 4ol
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB ) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
{dB )
17.5

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.0
Flat 219

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)
(e Flat C-weight A-weight A-::ua._ept_ancu
Limits
125 04 0.4 0.4 + 1.5
1000 0.0 0.1 0.1 + 1.0
s000 0.6 0.7 0.7 +35.0

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

Continuation of Calibration Certificate

Cert. No. : ACL21087
Job No.  : VCG4ACD061
Pages : Sol8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz,

Frequency Deviation from various frequency weighting response curve (dB)
e Flat C-weight A-weight hcml:pt.anuc
Limits
63 -0.1 0.0 0.0 £2.0
125 0.0 0.1 0.0 215
250 0.0 0,0 0.0 -
300 0.0 0.0 0.0 1.5
1000 0.0 0.0 0,0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
3.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0
C - weight 94.0 0.0 0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB ) (dB ) (dB )
Fast 94.0 0.0
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 94.0 94.0 0n.o 4+0.3

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

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB ) (dB) (dB)
137.0 137.0 0.0 =Tl
136.0 136.0 0.0 =1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 e i |
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 % 1.1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 = 1.1
114.0 114.0 0.0 %+ [.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 %= 1.1
89.0 89.0 0.0 + 1.1
840 84.0 0.0 + 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 &1l
64.0 64.0 0.0 £1:]
59.0 59.0 0.0 £}
54.0 53.9 0.1 +1.1
49.0 49.0 0.0 £ 1.1
44.0 44.0 0.0 =1.1
39.0 389 -0.1 =1.1
34.0 34.0 0.0 1.1
30.0 30,0 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 1.1
270 27.0 0.0 + 1.1
26.0 26.0 0.0 + 1.1
25.0 25.0 0.0 + 1.1

Cert. No
Joh No.

Pages

.+ ACL21087
: VOCO4ACH061]
: hols
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
sasoriaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21087

Job No.  : VCo4ACOD61
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +].1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB ) (dB)
0.25 1 108.0 107.9 0.1 E5 550
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 200 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 L5 =50
Slow
200 800 127.6 127.6 0.0 £1.0
0.25 ] 899.0 98.9 -().1 1.5:-5.0
SEL 2 8 [O8.0 108.0 0.0 L0=2:8
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0
One 136.4 136.1 0.3 +3.0
MNumber of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB ) (dB ) (dB) (dB )
Continuous 133.0 133.0 0.0 -
Positive hall cycle 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 135.2 0.2 +2.0

QF-TS12-04-04-020664

o LA
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21087

Joh No. : VCo4ACDDG]
Pages : 8ol8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cyele | one-half cycle (dB) (dB )
89.7 59.8 0.1 +£].5
12. High level stability
SLM Display | SLM Display | Deviated Aceeplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +().3

The reporied uncertainty is based on a standard uncentainty multiplied by coverage factor £ =2

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

QF-T512-04-04-020664

End of Calibration Certilicate
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

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

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Cert. No. : ACL21052
Pages : 1lof8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01000335 /189260 / 01998

- E.|'{"-‘-b

GOOD

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

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.

tion : =
Location REVIEW BY W ‘;”3?.%.....".’...”......Zl..y:.
Ambient Temperature : (23.0+3) oz
Pressure : (1013 £3) kPa 'APPROVED BY .52
Relative Humidity : ( 50.0 £20 ) % f
NEXT CAL. DATE . (?/fz
Received Date : 07 JUNE 2021
Calibration Date : 07-08 JUNE 2021
Date of Issue : 09 JUNE 2021
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 @L,

( Thanakul Petchurai

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

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

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
assoctatés = CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21052

Job No. : VC64AC0044

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

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 33461A MY53220116 EEL.BP. 04/0264 10-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
= 2OV 4



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21052
Job No. : VC64AC0044

Pages : 30f8

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

1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz v - 0.3 0.6

1000 Hz v - 0.3 0.6

8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For> 10 kHz to 20 kHz - - - 1.0

5. Frequency and time weightings at | kHz v N 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v 2 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 4 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
gaie6iaes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21052
Job No. : VC64AC0044

Pages : 40f8

Result of calibration :

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.2

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.1
Flat 22.7

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight o
Limits
125 0.1 0.2 0.1 +1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 0.3 04 0.4 +5.0

QF-TS12-04-04-020664
o A .7{— 7



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21052
: VC64AC0044
: 50f8

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

QF-TS12-04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS812-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 + 1.1
136.0 136.1 0.1 %11
135.0 135.1 0.1 +1.1
134.0 134.1 0.1 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 1.3
131.0 131.0 0.0 +1.1
129.0 129.1 0.1 el
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 =41
104.0 104.1 0.1 +1.1
99.0 99.1 0.1 &d:l
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
29.0 289 -0.1 +1.1
28.0 28.0 0.0 + 1.1
27.0 26.9 -0.1 +1.1
26.0 259 -0.1 +1.1
25.0 249 -0.1 +1.1

Cert. No. : ACL21052

Job No.
Pages

: VC64AC0044
: 60f8

osr 2F ,
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Continuation of Calibration Certificate

Cert. No. : ACL21052
Job No. : VC64AC0044
Pages : 7Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10325
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.4 -1.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0
QF-TS12-04-04-020664 iy A
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Continuation of Calibration Certificate

Cert. No. : ACL21052

Job No. : VC64AC0044
Pages : 80of8
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 +0.3

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

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

End of Calibration Certificate

QF-TS12-04-04-020664
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CERTIFICATE OF CALIBRATION

Certificate No. ; CL-059-64

Page 1 of 2
Equipment Name : Heat Stress Monitor with Sensar
Manufacturer. : DeltaDHM
Madel: HD32.2
Serial No: 17011741
ID No: NKH_FS0024
Customer Received date : 21 JUL 2021
Name ; ALS laboratory group (thailand) Co.,Lid, Calibration date : 27JUL 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date : 27 JUL 2021
Rd.,Whwaeng Suan Luang, Khet Suan Luang,Banghok
: rof

10250 Thailand. Nere oo Y

EVIEW BY ﬁ””f”" ...........
Reference Used During Calibration Calibration Condition ‘PROVED BY '_’i ..... S
1.Standard Temperature Probe Model : §TS-100 AS00, Temperature :(23+3)'C
Serial No. : 667682-09, Due date ; 25 Mar 2022 Relative Humidity : (55£15)% P ,.;lﬂ /rfg
2.Digital Temperature Indicator Model : DTI-1000-A MK KT CAL. DATE .25,
N, Serial No.: 671407-00591 Due date : 04 June 2022
Calibration Procedure
The temperature calibration was done by In-House Traceability
calibration method as WI-CL-001 ac cording  to The measurement resulls are traceable to the
comparison method with standargd digital temperature international system of units (SI) through MNational
indicator and standard temperature probe.  The Institute of Metrology Thalland (NIMT) Certificate
temperature scale use was based on [TS-90, number : TT-0036-21, Certificate number : FR-0032

21

[ =

Calibrated by pproved Signatory; .-
&1 Mr. Sorawit Thachalad Mr. Parinya Booncharoen

=) Miss Orathai Wiwatwittaya IRANATE Technical Support
ASSOCIATES Co.,LTe,
- And Calibration Manager

THIS CERTIFICATE REPOAT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPRODUCTION
HAS BEEN OBTAINED 1N WRITNG FROM THE LABORATORAY,



ey
63/14-15,67/35-36, Soi Pelchkasem7,7/1, Petchlsasem Rd, ﬁg&\-:z% —
3

tth , Banghkokyai, k - 3
c Walthapra, Banghokyai,Bangkok 104600 Thailand @ 2T TS s
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Certificate Mo. : CL-059-64

Page 2 of 2
Result of Calibration - & Without Adjustment L] With Adjustment
Callbration Range: 200C-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 17015109,
Dimension : Diameter 14 mm. Length 170 mm.
Immersion Standard uug Errar Uncertalnty
Depth Reading Reading {"c) ("¢
{mm) ("¢ ("C)
30 20,054 20,0 0.1 0.10
30 25.053 25.0 0.1 0.099
30 30.046 30,0 0.0 0.039
30 35.037 35.0 0.0 0.099
30 40.028 40.0 0.0 0.099
Table 2: This equipment was connected with temperalure probe Model: TR3207.2 §/M: 17009119,
Dimension ; Diameter 14 mm. Length 150 mm.
Immetsion Standard uuc Ertar Uncertainty
Depth Reading Reading ("c ("C}
{mm) ’c) (]
70 20,054 20,0 0.1 0.000
T 24 888 249 0.0 0.099
T 29.834 29.8 0.0 0.099
70 34778 34.7 0.1 0.0599
70 38731 39.6 0.1 0.099

Table 3: This equipment was connected with Globe thermometer prabe Modeal: TP3276.2 5/N: 17015120,
Dimension : Diameter 8 mm. Length 170 mm

Immersion Standard uuc Error Uncerainty
Repth Reading Reading (") e
{mm) (') "¢

110 20.054 201 0.0 0.098
110 25.047 251 0.1 0.098
110 30.044 301 0.1 0.088
110 35.028 35.1 0.1 0.093
110 40.028 40.1 0.1 0.009

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a level of confidence of approximately 955%.

*
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CERTIFICATE OF CALIBRATION

Equipment Name : Heal Stress Monitor with Sensaor
Manufacturer. : DeltaQHM

Model: HD32.2

Serial No: 17011740

1D Nao; NKH_FSD025

Customer

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

Reference Used During Calibration

1.5tandard Temperature Probe Model : STS-100 AS00,
Serial No. | 66T682-09, Due date : 25 Mar 2022
2.Digltal Temperature Indicator Model : DTI-1000-4 MK
I, Serial Mo.: 671407-00591 Due date : 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according 1o
comparnsan method with standard digital temperature
indicator and standard 1empereture probe, The
temperalure scale use was based on ITS-90,

Certificate No. : CL-DE0-64
Page 1of 2

Received date : 21 JUL 2021
Calibration date : 27 JUL 2021
Issue date : 27 JUL 2021

Callbration Condition
Temperature :(23£3)°C

Relative Humidity ; (55215)% "-"-'-?‘/rq /"?
NEXT CAL. DATE ..o 122
Traceability

The measurement resulls are traceable to the
imternational system of units (S1) through National
Institute of Metrology Thailand (NIMT) Cerificate
number : TT-0036-21, Cenificale number ; ER-0032-

21

—

Calibrated by
1 Mr. Sorawit Thachalad
1 Miss Qrathai Wiwatwittaya

NAC

L l'_l'-i.l'l ATE ASSBCIATES Co.Lme,

| T
Signatory: ......

Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

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

i

S

3 BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. ; CL-060-64
Page 2 of 2

Result of Calibration ;- & Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Function;

Table 1: This equipment was connected with wel bulb probe Model: HP3201.2 S/N: 17015107,
Dimension : Diameter 14 mm. Length 170 mm,

Immersion Standard uc Error LIncertainty
Depth Reading Reading ("C) 'c)
(mm} (w] ("c)

30 20,058 201 0.0 0.0832
30 25.050 2541 0.1 0.009
a0 30.042 301 0.1 0,089
30 35.033 351 0.1 0.059
30 40.026 401 0.1 0,052

Table 2: This equipment was connected with temperature probe Model: TP3207.2 §/N: 17008120,
Dimension : Diameter 14 mm, Length 150 mm.

Immersion Standard UG Errgr Uncestainty
Penth Reading Reading ("c) ("C)
(mm) ") "¢

T0 20.056 201 0.0 0.099
70 24 877 249 0.0 0.099
T 29,828 20.7 0.1 0.099
70 34.781 346 0.2 0.099
70 39.730 395 0.2 0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 17013819,
Dimension : Diametar 8 mm. Langth 170 mm,

Immersion Standard uuc Error Unceralnty
DRapth Eeading Reading ("C) (o]
{mm) (') ("G}

110 20.058 2001 0.0 0.0599
110 25.050 250 0.0 D.0949
110 30.041 30.0 0.0 0.099
110 35.034 35.0 0.0 0.0898
110 40.028 A0.0 0.0 0,098

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

% End of Certificate %
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CERTIFICATE OF CALIBRATION

Certificate No, ; CL-057-64
Page 1 of 2

Equipment Mame ; Heat Stress Monitor with Sansor
Manufacturer. : DeltaOHM

Model: HD32.2

Serlal No: 18006592

1D No: NKH_FS0031

Custamer Recelved date ; 24 JUL 2021
Mame ; ALS laboratory group (thailand) Co,,Ltd. Calibration date : 26 JUL 2021
Address : 104 Phatthanakan 40, Phatthanakan lssue date : 26 UL 2021

Rd. Khwaeng Suan Luang, Khet Suan Luang,Bangkok

10250 Thailand. ) p 4
4 1 feemin -
REVIEW BY ... //44ke 7
Reference Used During Calibration Calibration Condition APPROVED BY —r
1.Standard Temperaturz Probe Model | STS-100 AS00, Temperature :(23+3)°C
Sarial No, ; G6T682-09, Due date ; 25 Mar 2022 Relative Humidity : (55z15)%
2.Digital Temperature Indicator Mode! : DTI-1000-A MK NEXT CAL DATE oo bp lese
I, Serial No.: 671407-00591 Due date : 04 June 2022
Calibration Procedure
The temperature calibration was done by In-House Traceability
calibration method as WI-CL-001 according 1o The measurement resulls are traceable 1o the
comparnson method with standard digital temperature international system ol units {S1) through National
indicator and standard  temperalure  proba. The Institute of Metrology Thailand (NIMT) Certificate
temperature scale use was based on IT5-90. number ; TT-0036-21, Certificate number ; ER-0032-
21

Calibrated by Approved SIENEIONY ...l e e
& Mr. Sorawit Thachalad Mr. Parinya Booncharoen
LIMiss Qrathai Wiwatwittaya MC Technical Support
And Calibration Manager
NIRANATE ASSBCIATES AT,

THIS CERTIFICATE RERPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION POR REPRODLUICTION

HAS BEEN OBTAINED IN WAMTING PROM THE LABORATORY



v
63/14-15,67/35-36, Sol Pelchkasem?7,7/1, Pelchkasem Rd, & 3

NAC Wallhapra, BangkokyaiBangkok 10600 Thailand. ,ﬁ\: ‘o
iis oo Tel: (66) D2-8680812413 Fax: (66) 02-86808460 www.iiranatee.com  whadd  CAURATION oMY

Certificate No. : CL-D57-64

Page 2 of 2
Result of Calibration :- &1 Without Adjustment ] With Adjustment
Calibration Range: 20°C-40°C
Function:
Table 1: This equipment was connected with wel bulb probe Model: HP3201.2 5/N: 18007973,
Dimension : Diameter 14 mm. Length 170 mm.
Immgrsion Standard UG Error Uncertainty
Depth Reading Reading {"c) ("c)
{mm) {"c ("c
30 20.054 20.0 0.1 0.098
30 25,051 250 0.1 0.099
30 30.049 30,0 Q.0 0.099
30 35.038 35.0 0.0 0.055
a0 40,031 40.0 0.0 0.029
Table 2: This equipment was connacted with temperature probe Model: TP3207.2 5/N: 18003397,
Dimension : Diameter 14 mm. Length 150 mm,
Immersion Standard LILC Errar Uncertainty
Depth Beading Beading (] (*C)
{mm) (" c
70 20.056 201 0.0 0.083
70 24 893 4.9 0.0 0.089
70 28.841 29.7 0.1 0,089
70 34,782 34.6 -0.2 0.099
70 39,736 395 0.2 0.099

Table 3: This equipment was connected with Globe thermometer probe Model; TP3276.2 5/N; 18009531,
Dimension : Diametar 8 mm. Length 170 mm,

Immersion Standard uuc Eror Ungertalnty
Depth Reading Reading e (e
(mm) ('c) )

110 20,054 2001 0.0 0.099
110 25.054 251 0.0 0.099
110 30.043 30.1 0.1 0.099
110 35.036 351 0.1 0.029
110 40.033 0.1 0.1 0.029

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

% End of Certificate %
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63/14-16,67/35-34, Soi Petchkasem?7,7/), Petchkazem Rd, S
N AC Watthapra, Banghokyai,Bangkok 10600 Thailand. ;ﬁ%ﬁﬁiﬁ;
i Tel: (66) 02-8680812#13 Fax: (66) 02-84808a60 -.b.rmu.jiranaiee_::ﬂm%*-im-‘“ CALIRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No, ; CL-061-64
Page 1 of 2

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

Model: HD32.2

Serial No: 18006593

ID No: NKH_FS0032

Customer Received date ; 21 JUL 2021
Name : ALS laboratory group (thailand) Co.,Ltd. Callbration date : 29 JUL 2021
Address : 104 Phatthanakan 40, Phatthanakan lssue date : 29 JUL 2021

Rd. Khwaeng Suan Luang, Khet Suan Luang Bangkok
10250  Thalland.

Reference Used During Calibration Calibration Condition

1.Standard Temperature Probe Model : STS-100 AS00, Temperature :{(23+£3)°C

Serial No, : B67682-09, Due dale : 25 Mar 2022 Relative Hurmidity : (55215)% NEXT CAL. DATE j—u “f /,-.?
2.Digital Temperature Indicator Model : OT1-2000-AMK g 7T T T TR e

Il, Serial MNo.: G71407-00591 Due date : 04 June 2022

Callbration Procedure

The temperature calibration was done by In-House Traceabllity

calibration method &as WI-CL-001 according o The measurement resulls are traceable to the

comparison method with standard digital temperature international system of units (S1) through Mational

indicator and standard temperature probe. The Institute of Metrology Thailand [(NIMT) Certificate

temperature scale use was based on [TS-90. number : TT-0036-21, Certificate number ;: ER-0032-
21

Calibrated by NA Approjed Signatory: ... 1. S
O] Mr. Sorawit Thachalad Mr. Parinya Booncharoen

¥ Miss Orathai Wiwalwiltaya WRANATE ASSOCIATES Oy, 11, Technical Support
And Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCERPT IN FULL UNLESS PEAMISSION POR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY



N.AC Waithapra, BanghkohkyalBanghkol 10600 Thailand. SR

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

N
T T T Tel: (66) D2-B46B0B12#13 Pax: (66) D2-846B0B60 www jiranatee.com il CALBRATION 0367

Certificate Mo, : CL-061-64

Page 2 of 2
Result of Calibration :- & Without Adjustment [ With Adjustment
Calibration Range; 20°C-40°C
Fungtion:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 18005276,
Dimension : Diameter 14 mm. Length 170 mm.
Immersion Standard uug Error Uncertainty
Depth Reading Reading {'c) ("C)
(mm) i'c) ]
30 20,054 200 01 0,083
30 25.043 25.0 0.0 0.099
30 30,035 30.0 0.0 0.008
30 35.032 35.0 0.0 0.009
30 40,026 40,0 0.0 0.099
Table 2 This equipment was connected with temperature probe Model: TP3207.2 S/N; 18007689,
Dimension : Diameter 14 mm. Length 150 mm.
Immersion Standard uyc Errar Uncerainty
Depth Beading Beading ('c) i"c)
{mm) (] ]
TO 20,062 202 L1 B 0.099
i) 20 878 2459 0.0 0.099
0 29,823 29.7 0.1 0.099
TO 34770 3.6 0.2 0.029
70 39,719 39.4 0.3 0.099

Table 3: This equipment was connected with Globe thermomeler probe Model: TP3276.2 S/N; 18009543,
Dimension ; Diameter 8 mm. Length 170 mm.

Immersion standard uuc Emror Uncertainty
Depth Reading Reading ("C) ("C)
(mmj} ("¢} ("G
110 20,054 20.0 04 0.099
110 25043 250 0.0 0.089
110 30.035 30.0 0.0 0.099
110 35.032 35.0 0.0 0.099
110 40.026 40.0 0.0 0.029

UUC* : Unit Under Calibration

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

% En

NAC

WRAMATE ASSOCIATES O, 41D,




63/14-15,67/35-36, Soil Pelchkasem?7,7/1, Pelchkasem Rd,
Wallhapra, Bangkohyal Bangkok 104600 Thailand.

NAC

CERTIFICATE OF CALIBRATION

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

Madel: HD32.2

Sarlal No: 18006594

1D No: NKH_FS0033

Customer

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

Reference Used During Calibration

1.5tandard Temperature Probe Model ; 5TS-100 AS00,
Serial No. ; BETE82-09, Due date ; 25 Mar 2022
2.Digital Termperature Indicator Model : DTI-1000-4 MK
I, Serial No.: 671407-00591 Due date : 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
callbration method as WICL-001  according to
comparison method with standard digital tempearature
Indicator and standard temperaiure probe. The
temperature scale usg was based on ITS-90,

Calibrated by
L] Mr. Sorawit Thachalad
& Miss Orathal Wiwatwittaya

Certificate No. : CL-055-64
Page 1 of 2

Received date : 21 JUL 2021
Calibration date : 22 JUL 2021
lssue date : 22 JUL 2021

REVIEW BY

) I AP
Calilrration Condition H
Temperature :(23+3)°C _
Relative Humidity : (55215)%{ NEXT CAL. DATE ...

Traceability

The measurement results are traceable to the
International systerm of units (S1) through National
Institute of Metrology Thalland (NIMT) Cerificate
number : TT-0036-21, Cerificate number ;: ER-0032-
21

Signatory: . 1-":}
Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

THIS CEATIFICATE REPORT MAY NOT BE REFROCEDUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPRODUCTION

HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY
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63/14-15,67/35-36, Sai Pelchkasem?,7/1, Pelchkasem R, =k

Walthapra, BangkohyalBangkok 10400 Thailand, z
NAC L oy MC T T
P o Tel: (66) D2-B480812#13 Fax: (66) 02-84680860 www jiranaleecom  haad”  CAURATION 0367

Certificate No. : CL-055-64

Page 2 of 2
Result of Calibration - & Without Adjustment [ With Adjustment
Calibration Range; 20°C -40°C
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 18007969,
Dimension : Diameter 14 mm. Length 170 mm.
Immersion Standard uug Eror Uncertainty
Depth Reading Reading ] {"c)
{mm) ('cy (o]
30 20.039 20.0 0.0 0.094
30 25.044 250 0.0 0.09%
ao 30.023 30.0 0.0 0.099
an 35.030 349 0.1 0.14
a0 40.021 39.9 0.1 0.099
Table 2: This equipment was connected with tempemture probe Model: TP3207.2 5/N: 18007692,
Dimension : Dlameter 14 mm. Length 150 mm.
Immersion Standard Uug Errar Uncertainty
Depth Reading Beading {"c (")
{mm) ("c} "oy
70 20,036 201 0.1 0.099
70 24,872 24.8 0.1 0.089
7o 29,818 206 0.2 0.029
70 34,773 24.4 0.4 0.089
70 39.728 39.2 0.5 0.099

Table 3: This equipment was connected with Glabe thermometer probe Model: TPI2T76.2 S/N: 18009542,
Dirnension : Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncedainty
Repth Reading Reading ("C (")
(mm) (o e

1160 20,039 20.0 0.0 0.009
110 25044 25.0 0.0 0.099
110 30,033 30.0 0.0 0.00g9
110 35.030 35.0 0.0 0.099
110 40.021 40.0 0.0 0.099

UUC* : Unit Under Calibration

The reported expanded uncertainty 15 based on standard uncertainty multiplied by a coverage factor k=2 providing
& level of confidence of approximately 955,

% End of Certificate %

X
N/{C |

IRANATE ASSOCIATE® »
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J a3/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd, \\h:;-._:"’-:'
N AC Wallhapra, Bangkohkyal,Bangholk 104600 Thailand. iﬁﬁ ¢

AN
Tel: (66) D2-B6B0B12#13 Fax: (66) 02-B680860 www.jiranatee.com i

CERTIFICATE OF CALIBRATION

Certificate No. : CL-056-64
Page 1of 2

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

Model: HD32.2

Serigl No: 17001805

1D Mot NKH_FS0021

Customer Received date ; 21 JUL 2021
Mame : ALS laboratory group (thailand) Co.,Ltd. Calibration date : 22 JUL 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date ; 22 JUL 2021

Rd. Khwaeng Suan Luang, Khet Suan Luang,Bangkok

10250 Thailand. g
REVIEW BY ... ﬁ:’"‘?‘{""‘"‘ ...... 7}

_—

Reference Used During Calibration Calibration Condition APPROVED BY il
1.Standard Temperature Probe Model ;: STS-100 AS00, Temperaturg ;(2323)°C 4

Serial No. : 667682-09, Due date : 25 Mar 2022 Relative Humidity : (55£15)% . _ " g1y /gg
2.Digital Temperature Indicater Model @ DTI-1000-A MK {EXT CAL. DATE ...l S

I, Serial No.: 671407-00591 Due date : 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House Traceabllity

calibration method as WI-CL-001 according to The measurement results are (raceable to the

comparison method with standard digital temperature international system of units {S1) through National

indicator and standard temperature probe. The Institute of Metrology Thailand [NIMT) Cerlificate

temperature scale use was based on ITS-90. number ; TT-0036-21, Certificate number : ER-0032-
21

Calibrated by

L1 Mr. Sorawit Thachalad J

¥l Miss Qrathal Wiwatwittaya Technical Support
NA‘ And Calibration Manager
bbbt g e

¥

ﬁaﬂ\/ad Signatory:
Mr. Parinya Booncharoen

THIS CERTIFICATE REPORT MAY NMOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION

HAS BEEN OBTAIMED IN WRITING FROM THE LABORATORY.



63/14-15,67/35-36, Soi Pelchkasem?7,7/1, Pelchkasem Rd,
NAC Walthapra, BanghohyalBangkok 10600 Thailand.
v Tel: (66) O2-B4ABOB12#13 Pax: (66) 02-8680860 www.jiranatee.com fbe® CALUBRATION 0347

Cartificate No. : CL-D56-64

Page 2 of 2
Result of Calibration :- &1 Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Eunetion:
Table 1: This equipment was conngcted with wet bult probg Model: HP3201.2 5/N: 17015104,
Dimension : Diameter 14 mm. Length 170 mm,
Immersicn Standard UG Errar Uncerainty
Depth Reading Reading (‘c) ("C)
{mmj} ("c) ("c
a0 20,051 201 0.0 0,028
30 25038 251 0.1 0.098
30 30.026 30.0 0.0 0.089
30 25.013 35.0 0.0 0.092
30 40,011 39.9 0,1 0.099
Table 2: This equipment was connected with lemperature probe Model: TP3207.2 S5/N: 17009122,
Dimension : Diameter 14 mm, Length 150 mm.
Immgrsion Standard Luc Emar Uncertainty
Dapth Reading Reading ('C) (o]
{mm) (") c
T0 20,045 20,0 0.0 0.098
70 25.040 248 0.2 0.099
70 20,829 29.8 0.0 0.089
70 34778 34.6 -0.2 0.099
70 29,735 395 0.2 Q.09

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N; 17015121
Cimension : Diameter 8 mm, Langth 170 mm.

\mmersion Standard uuc Errar Uncerainty
Depth Reading Reading (c) ("ch
{rmm) ("c) (*c

110 20.051 20,1 0.0 0.099
110 25.038 251 0.1 0.09%9
110 30.026 30.1 0.1 0.099
110 35.013 35.1 0.1 0.099
110 40.011 40.1 0.1 0.099

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

NAC

rimar Al F ASSOCIATE: *.. | o™



W,

o

63/14-16,67/36-36, Soi Pelchkasem7,7/1, Petchkasem Rd,  Sonl’s

I [H Walthapra, BanghokyaiBanghkok 10600 Thailand. = LS AN
C % — W NSO TIS . TIS 17025
Tel: (66) D2-8680812#13 Fax: (66) D2-B6B08460 www.jiranalee.com i  CAUBRATION 36T

CERTIFICATE OF CALIBRBATION

Certificate Mo, : CL-058-64

Page 1 of 2
Equipment Name : Heat Stress Manitor with Sensor
Manufacturer. : DeltaDHM
Model; HD32.2
Serfal No: 17006333
ID No: NKH_FS0022
Custamer Received date : 21 JUL 2021
Name : ALS laboratory group (thailand) Co,,Ltd, Calibration date : 26 1UL 2021
Address : 104 Phatthanakan 40, Phatthanakan Issue date : 26 JUL 2021
Rd..,Khwaeng Suan Luang, Khet Suan Luang,Bangkak
10250 Thailand. / ?’
& Teg i

i REVIEWBY ..... ﬁﬁ’ ................

i —f
Reference Used During Calibration Calibration Condition : APPROVED BY .....cccotvuribeinrnnns ;
1.5tandard Temperature Probe Model : STS-100 ASD0, Temperalure :(2343)°C 1 ,.'F I.';
Serlal No. : B67682-00, Due date : 25 Mar 2022 Relative Humidity. : (55+15)% /Y /28
2.Digital Temperature Indicator Mode| : DTI-1000-A MK NEXT.CAL. BATE: wniiimiimoiiis
Il, Serial No.: G71407-00591 Due date : 04 June 2022 :
Calibration Procedure
The temperature calibration was done by In-House Traceabllity
callbration method as WICL-001 according to The measuremenl results are traceable 1o the
companson method with standard digital temperature international system of upits (S1) through National
indicator and standard lemperature probe. The Institute of Metrology Thailand (NIMT) Certificate
temperalure scale use was based on ITS-90, number : TT-0036-21, Certificate number : ER-0032-

21

= =

Calibrated by
¥ Mr. Sorawit Thachalad
(1 Miss Orathal Wiwatwittaya

Mr. Parinya Booncharoen
Technical Support
And Calibration Manager

WJIRANATE ASSOCIATES (0., LTD,
I

THISZ CERTIFICATE REPOAT MAY NOT BE REBPAOCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRGDUCTION
HAS BEESN OBTAMED N WHRITING FROM THE LABORATORY,
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63/14-16,67/356-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
NAC Walthapra, BangkohkyalBangkolk 10400 Thailand.
. Tel: (66) D2-BSGBOB12#13 Fax: (66) 02-8680860 www.jiranalee.com

=TIS-TIS 1

ﬁ CALBRATION D367

Foadialy

Cartificate No. : CL-058-64

Page 2 of 2
Besult of Calibration ;- & Without Adjustment [ With Adjustment
Calibration Range: 20°C-40'C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HR3201.2 5/N: 17015105,
Dimension : Diameter 14 mm. Length 170 mm.
Immersion Standard uug Errar Uncertainty
Repth Reading Reading (] {"C)
{mm) ("C ("¢}
20 20.056 20.1 0.0 0.099
30 256.047 25.1 01 0.098
30 30.038 30.0 0.0 0.099
30 35.032 35.0 0.0 0.089
30 40.029 40.0 0.0 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 17009284,
Dimension : Diameter 14 mm. Length 150 mm.
Immgrsion Standard uuc Errar Uncertainty
Depth Reading Reading {'C) {"C)
(mm) ("cy o
70 20.054 20,1 0.0 0.059
70 24,884 24.89 0.0 0.099
70 29.836 29.7 0.1 0.029
70 34,783 346 0.2 0.099
70 39.736 395 0.2 0.099

Tahble 3: This equipment was connected with Globe thermometer probe Model: TR3276.2 5/N: 17015115.
Dimension : Diamater 8 mm. Length 170 mm,

Immersion Standard uue Error Uncertainty
Depth Reading Reading ("c) (e
(mm) ("C) ()

110 20.054 202 0.1 0.099
110 25.048 252 0.2 0.099
110 30.038 30.2 0.2 0.099
110 35,034 35.2 0.2 0.099
110 40,029 40.2 0.2 0,099

UUGC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing
a lavel of confidence of approximately 95%,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES EL
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /,’;:?"

A

(1

)

o wilad! ta
TEL. 0-2717-3000-24 FAX. 0-2719-0484 o4
: CALIBRATION 0008
Certificate of Calibration  Certificate No.: 22pHa
Page: 10of 2
Equipment : Lux Mater
Manufacturer: PEAKMETER This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : PMBE12L Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: H12A-K20123
ID Ne.: -

Condition As-Received: MNew llem

Received Date: 05 January 2022
Calibration Date: 07 January 2022
Reference: 2201-0084WSC Submitted by: ALS Laboratory Group {Thailand) Co,,Ltd.
Ambient Temperature; ( 23 + 2 ) °C

40, P A
Relative Humidity: (50 % 15) % 104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Procedure used: Calibration were conducted using In-house calibration procedure CP-PHO1 by measuring against

luminous-intensity standard lamp (source-based method) According o the inverse square law measurement
method,

Condition of this result of calibration

1.Reference standards instuments -

Instrument Model Serial No. Certificate No. Due Date
1) Photometry & Encorder LMguide 96 m 120RC003 61-140008-1 30 Apr 2022
2) Luminous intensity standard lamp OL FEL-U F-1542 TP-1019-21 20 Feb 2022

2.This result of calibration was made on requested at the point specified by customer,
3.Test Equipment : Programmable Voltage/Current Source { Model : OLB3A, SN : 16221394 ).
4.Test Equipment : llluminance Meter ( Modal : 31002, 8/N © 080129 ),

3.The certificate is valid only to the item calibrated on date and place of calibration. REVIEW BY 3]‘}?@@”1;

IF
A PRV

B.This Certification is traceable to the International System of Unit maintained at-- |
-National Institute of Metrology Thailand (NIMT) —— - T -7 -

Calibrated by :  Nivat Nitas Approved Signatory : P Cj? {"ff
Issue Date : 10 January 2022 [./]’ﬁhallnee Prabpaipal

| ] Chatchawan Khunpiluek

B 0278199



Cert. No.: 22PH3

Page.: 2 of 2
Result of calibration:- { * ) Without adjustment ( ) After adjustment
Function : llluminance Measurement Range : Autorange
Standard Value UUC* Reading Error Uncertainty
(1x) (Ix) (Ix) (£x)
0 0.00 0.00 0.060
15 15.01 0.00 0.20
100 99.8 -0.2 1.3
500 498 -2 6.5
1000 998 -2 13
2000 1996 -4 26
3000 2960 -40 38
4000 3840 -60 52
5000 4920 -80 B85

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

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

-olo-

STLN

a 1088943
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) }%

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES {:’ f"/a:-'-\““\

SHMH PATTANAKARN ROAD 501 I8, SUANLUANG, SUANLUANG BANGKOK 10250 4 "
TEL. 0-2717-3000-27 FAX, 0-27 1904584

HEC-TISI-TIS1 7025
CALIBRATION ao0n

Cert.No.: 21CH452
Page.: 1of3

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : SevenCompact S220
Serial No. : B520948426 e

REVIEW BY ...... S ’T‘{‘-"I‘-? ...... i
ID No. ; BKK_ENO072 n

i }
Condition As-Received: Used ltem : APPROVED BY E“L_A-‘_t
{ ]

Received Date : 24 March 2021

Calibration Date : 26 March 2021 | NEXT CAL. DATE Z..\... s
Reference : 2103-1008DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{J’};Maiee Butkruea
() Saithip Meangmai

(25 = 2.5) *C

(50 £ 15) %

In - house method :

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

- CP-CHB by comparison with standard thermometer

Warakorn Lerngagtrakul

Waly, -

Approved Signatory

() Warakorn Lerngagtrakul
Issue Date : 31 March 2021

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporale Services 3 - Equapment Calibration and Testing Services,

A 0026590




Condition of this calibration result
1. Reference Standard Instrument - -

Instrument Serial No.  ID No. Cert. No.
1) Document Process Calibrator 1385032 130RC022 20E4213
2) Ref. Standard Thermometer 4882054 110RC044 2011233

Cert.No.: 21CH452
Page.: 2af3

Due Date
24 Nov 2021
15 Oct 2021

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable

to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 706694
pH 6.985 CPA chem 722285
pH 10.012 CPA chem 722287

Exp. date
06 Sep 2022

19 Dec 2021
19 Dec 2021

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (tmV) K
pH mV mV pH
pH Meter 4,000 177.48 177.4 4.000 0.058 2.00
S/N.: B520948426 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Waly. -

a 1048959



Cert.No.: 21CH452
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.010 150.3 0.0048 205
S/N.: 9265091 6.985 6.989 -22.5 0.0077 2.00
10.012 10.011 -183.7 0.013 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 9265091
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (*C) (°C) (') (£¢) k
25.0 25.003 252 0.197 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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

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

-olo-

Mal,

a 1048358




U awila e latonueafing 315
DOUBLE $ DIAGNOSTICS CO., LTD.

T EABOREEY I 080 et njanne 10260 Twsdml: 023 747-7000 Tosan: ©2) 7477008
1 8o Ulghsnsok 14, Bongna, Bangkok 10260 Tel. (OZ) 747-70089 Fax: (02% 747-7008

Maintenance Plan  YEAR : ..o 28} vomveovoie

Jan | Feb | Mar | Apr | May Aug | Sep | Oct | Nov DJI

Periodical maintenace check list for Konel

6M
L.Diluent-wash tubing change [
2.ISE tubing change =4
3.5yringe check/change
4.Dispensing check/ change
5.Waste tubing change when necessary
6.Lamp check/change []
7.Mixer paddie/paddle change(not Konelab20)
8.15E needles check/change
9.Pump tubing check/ chance
10.Broken/worn out part check /change
11.Peristaltic pump check /cleaning/ lubrication
12.Heating check
13.Cooling check
14.Dispenser mechanic check/adjustment
15.Cuvette transfer mechanic check/adjustment
16.Dispenser movement check/adjustment
L7.5ample/reagent register check/adjustment
18.Dispensing tubing tightness check
19.Photometer and optics cleaning/check/adjustment
20.Workstation PC cleaning if necessary
21 Mechanic cleaning/Iubrication
22.Instrument cleaning if necessary
23.Complete analyzer testing with waterblank/QC or sample
24.Test parameters/Adjustment/config. Save to USB key
25.UPS Test

Note!

|

NNNNSNNNNNNISINONKNINNNK S §

0 o o e o o o o o

Place; }}LSLQ/D Instrument: A?qufke”"gw
Date/Time: ‘9?"0{’"&% Serial no: . Q_Q_.’-',l X-’] .....

Service done by; a?hgf\(? Install date:! .ciivercsssennsiiniirenseeeresssessesss
Signature of customer: FlMU Date/Time: T?“"Z]..
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERYICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 'ﬁ;fﬁ\ -}:

s
Yy .
FHM PATTANAKARN ROAD SO1 1R, SUANLUANG, SUANLUANG BANGKOK 10250 b
NSC-TISITIS1T025

TEL, (-2717-3000-27 FAX. 0-2719-9484 CALIBRATION 0008

Cert.No.: 21CG1446
Page.: 1 of 2

Certificate of Calibration
Equipment : Burette F:!_;rﬁ'.rf BY .. ;‘E"’E_‘“":;-“.;“'T

1
|
Capacity : 50 mL ™ {1 Al é

Serial No. : - i
! NEXT CAL. DATE 23’{‘1‘ 2% a

ID. No. : BKK_ENO171 “ ——— . = .

Manufacturer : Witeg

Made in : Germany

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

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

Ambient Temperature : (20 + 25) "¢
Relative Humidity : (50 + 10) %
Barometric Pressure : 755 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Sa-ngeunkam Wongsa

Approved by : W!u :

Approved Signatory

() Pornthippa Tameyakul
(¥ ) Malee Butkruea

{ ) Ponpan Paipim

( ) Srsuda Khamtha

Issue Date : 31 March 2021

The Uncertainties are for a confidence probability of approximately 95%

This cortificate may not be reproduced ollser than in full, except with the prior written

Appraval of the head of Corporate Services 3 ¢ Eguipment Calibration and Testing Services

A 0026589



Equipment : Burette
Received Date : 24 March 2021
Condition As-Received : Used ltem
Calibration Date : 30 March 2021
Reference : 2103-1008DSC-5

Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 21CG1446
Page.: 2 of 2

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RCOO7 21MM181 NIMT 02 Mar 2022
2) Thermo-Hygrograph  TH 803 09153022 140ECD04 20H1434 NIST NIMT 19 June 2021
3) Thermometer 1504592  140EC010 2011181 NIMT 08 Cct 2021
This certification is traceable to S| Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 i o
Calibration result :
Nominal capacity Reading Uncertainty k
(mL) {mL) (mL) Factor
50 50.0041 0.011 2.00

3
Remark mL = cm

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

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

-olo-
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Metrological Center
(\ SCI ECO Services Company Limited
’\)‘ s CG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

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

Certificate No.T211009 Page 1 of 4

Certificate of Calibration

Equipment : Chamber (Cold Room)

Manufacturer : KOLDTECH

Model : KM 320 REVIEW BY 6”7‘/03'{?
Serial No. : TBN-1012061/05 APPROVED BY AL
Customer Code : BKK_EN0167 NEXT CAL. DATE 15’“9&
ID No. : T2463A3

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

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

Date of Receipt : 6 May 2021

Calibrated By : Watcharapon Songthong (Technician )
Approved By 3 iqw’ 4"7 / Boonchai Suriyawong (Site Calibration Manager)
20 MAY 2021

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



( i Metrological Center
@ ‘ SCG SCI ECO Services Company Limited

. " . NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T211009 Page 2 of 4

Calibration Report

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

Line Voltage : 221.4-230.2 'V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 8 January 2022
TC TYPET TN171-TN180 T210009 8 January 2022
DATA LOGGER  34970A T149 T210009 8 January 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour = Minute At 3 C
Fresh Air Damper [ | Open [IMin  [] Medium [ ] Max

l:l Close

Not Available

0

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

Approved By. M E;"

FM-L15 117/15-05-63
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Metrological Center

SCI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T211009

Calibration Report

15F
l
10A |
! i 3A
1 :
| 16A )
[ ’
8F | I 4F -
| .
1 ‘\ l
13A0 : N 9A 12F
L T o 6
= L’ | | 14A
’ 1IF”; 1C :
P4 i i
P4 Il
4 :
P g 1
2414 ! N
| 7
16E TE/ S5A
C=Centre, F=Centreof Face, A=Commer, E = Centreof Edge
1C = TNI161 12F = TN172
2A = TNI162 13A = TNI173
3A = TNI163 14A = TN174
4F = TNI164 15F = TNI175
5A = TNI165 16E = TN176
6A = TNI66
7F = TNI167
8F = TNI168
9A = TNI169
10A = TNI170
11F = TNI171

Page 3 of 4

"
Approved By ‘$‘m 4(‘1

FM-L15 117/15-05-63



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

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

Certificate No. T211009 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (OC )
Calibration Point [TN161/TN162|TN163| TN164 | TN165 TN166!TN167 TN168|TN169|TN170|

3 3.23 | 3.38 3.23 3.41 3.36 3.52 | 3.51 3.11 329 | 3.50
TN171TN172| TN173| TN174| TN175 |[TN176
336 | 3.18 3.52 3.22 3.28 3.31

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

* The Acuoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

The reported expanded uncertainty is based on a standard uncertainty multi]ilied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By. %-9 / Aq

FM-L15 117/15-05-63




Sartorius (Thailand) Co., Ltd.

12 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 '-;,..? '7'_:“\.-\} SA?TO? I ng

Tet +66 2643 8361-6 , c-mail: service thailand @ sartorius.com NSC.TISITIS. 1 7075 ey ity Y —
/,- . & -'ED CIBRAIoN -3 ! REVIEW BY ...§!.ff.‘.” 1\'?
| PN gl _ Ik '
Ceriiiricaie oo L AL
| AC=..l 11 WA\ | . . \PER BY &t

= L BB A ~ of Calibratio alalas |

f MEXT CAL. DATE X qn iitisas |

Model Number: ~ MSU2245-000-DA Certificate No.: 21BCI0263
Description : Aﬂ&|’1{tifﬂ| Balance Issued Date : Monday, September 06, 2021
Serial Number : 27405555 # BKK_EN0003 Reference No.: 502052
Manufacturer : Sartorius Page No. : 10f2

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

Calibrated Place : Lab Room

Calibrated By : Mr.Chonchai Inthana Calibration

Calibration Date :  Friday, September 03, 2021 Procedure No. . This calibration was conducted by
Using in-house calibration procedure number [Wi-003)

Based on UKAS LAB 14

Metrological data : Ambients Conditions:

Capacity : 220 g Readability : 0.0001 g Temperature : 235 + 5.0°C
Humidity : 59.1%RH £ 100%RH

Reasons for calibration Pressure _ + _

[ New Installaion [ Service / Repaired Re-calibration/ Maintaience Equipment Condition; Good Operate [ ] Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the coverage
factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accardance with the Guide to Expression of Uncertainty in
Measurement (GUM). The calibration certificate documents the traceability to Mational Standards, which realise the unit of measurement
according to the Internatianal Standard System of Units [SI). Report of Tolerance came Form list of Sartorius Metrological Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 Sartorius weight set 1mg - 2009 E2,YC5011-522-00 Sartorius. 119934 D-K-19398-01-00 _ 10-Sep-2021
MHB-3825D Humidity/Barometer/Temp Lutron MHE-38250 [SPCC KSPRZ111868 . 31-Aug-2022

This certificate relate and apply this equipment only. S
This certificate may not be reproduced other than in full except with the ) T
priar written approval of the Verification Operation Division Sartorius ( '}:n i A
(Thailand] Co., Ltd M

15017025-RE-22 26/03/2020 R2 Mr.Chonchal Inthana(Technical Manager) | P




Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +66 2643 B361-6 Fax: +66 2643-8367, e-mail: service.thailand@ sartorius.com

SARTORILS

of Calibration

Model Number: ~ MSU224S-000-DA Certificate No. : 21BCl0263

Description : Analytical Balance Issued Date:  Monday, September 06, 2021
Serial Number: 27405555 # BKK_EN0003 Reference No.: 502052

Manufacturer : Sartorius Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The repeatability is the ability of 8 welghing instrument to display nearly identical readouts unger The off-center loading error is yiclled by the difference between the readout of
coastant test conditions when the same load within 3 measurement series is placed repeatedly on the | the lvad, ie. 1/3 or 1/4 of maximim capacity, placed in the midule of the
welghing pan in the same manner. The standard deviation is used to express repeatability weighing pan and between each of four additions] measurement points {
quantitatively. Posttions defined according to OIML R78).
Nominal Value : (Low Load) 20.0000 200.0001 Nominal value : 50 g
20 g 20.0001 200.0000 Tolerance 0.0004 g
T0|erance 20.0000 200.0001
0.0001 g 20.0000 200.0001 Difference
20.0001 200.0001 1 _
Nontinal Value : (High Load) 20.0000 200.0001 2 G.0000
200 g 20.0001 200.0000 3 0.0000
T0|erance 20.0000 200.0001 3 4 4 0.0000
00001 g 20.0000 200.0000 s 5 0.0C01
20.0000 200.0001 2 3 6 _
Standard Deviation 0.00005 0.00005
Linearity
The linearity, aiso called linearity error. Describes the de vigtion of the characteristic curve of a weighing instrument frons the lincar slope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation UncertaintyT
(¢]) (g) (g) (9) (9)
0.01 0.0100 0.0100 0.0000 C.00013
0.1 0.1000 0.1000 0.0000 0.00013
1 1.0000 1.0000 0.0000 0.00013
2 2.0000 2.0000 0.0000 0.00013
5 5.0000 5.0000 0.0000 0.00013
10 10.0000 10.0000 0.00C0 0.00013
20 20.0000 20.0000 0.0000 ¢.00013
50 50.0001 50.0002 0.0001 0.00014
100 100.0001 100.0002 0.0001 0.00018
200 200.0001 200.0001 0.0000 0.00029

End of Report.

IS017025-RF-22 26/03/2020 R2




Metrological Center
SCI ECO Services Company Limited

@‘ | SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 T e

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

Certificate No, T220139 Page 1 of 3
Certificate of Calibration

Equipment ¢ Liquid Bath ( Water )

Manufacturer : MEMMERT

Model : WNB29 cevew gy e ...

Serial No. : L611.0135 APPROVED BY .. /—J—‘ -A'L_

Customer Code  : BKK_EN0148 NEXT CAL. DATE ‘1[5(35

ID No. : T6455A4

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

Customer Location :
Date of Receipt
Calibrated By
Approved By

Date of Issue

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

ORGANIC PREPARATION LAB

: 26 January 2022

- Wa:charapnn Sangtong (Technician )
. 4 / Sujjar Naknakred (Site Calibration Manager)

. 08 FEB 2022

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



Metrological Center
©ISCG 9

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. HOL-TELTIE 17013

CALIBRATION 0244

Certificate No. T220139 Page 2 of 3

Calibration Report

Equipment : Liquid Bath ( Water )
Date of Calibration : 31 January 2022
Environment : Temperature : 22.4-23.9 “C

Line Voltage : 221.4-2254 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert five resistance thermometer detectors into 1ts water bath | the other one
thermocouple type T use for ambient temperature measurement , The calibration was done in according
to WI-T36 ( based on ASTM E715-80 ( Reapproved 2001 )).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

2. Reference Standard Instrument :

Instrument Muodel Instrument No. Certificate No. Due Date
RTD 100 OHM M34 (CHI1-CHS) T210115 2 February 2022
DATA LOGGER 34970A T47 TZ210115 2 February 2022

3. This certificate is traceable to ;
National Institute of Metrology { Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description
0

Time Constant 1 Hour - Minute At 60 C
5. Adjustment :
{ X ) without adjustment { ) after adjustment

Approved By. l :

FM-L15 117/15-05-63



7 Metrological Center
@ ‘ SCG SCI ECO Services Company Limited

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

CALIBRATION 0244

Certificate No. T220139 Page 3 of 3

Calibration Report

Side View Top View STD4 = i
STD3 =CH-3 -
T ‘_‘__._._-Mecllum siiftace Geometric Cenler fREffeham;e palnt)
H D f.-—lmmarsmn line {depth=___4 __cm] ‘. 3 T 4 .
e - (D=Medium level) W
l [ 5 STD2
STDL = - “--..*. 1 i STDPS = s 2
< L 5 UUG 's floor

@ |~ 85 = Position of Working standards
- = Medium level 8 em. Working space dimension : 62 X 41 w14 (WxLxH)
-UUC's medium ;. Water
- Working standards are located st~ 2.5 cm. away from each coner and walls,

Measurement Results:

Average Standard Reading at each position {0(3 1
Calibration Point CH-1 CH-2 CH-3 CH-4 CH-5
G0 39.95 60.04 60.12 G60.01 59.89
u5 85.17 £4.59 £5.34 8478 #4.93
95 9346 9314 2381 93.05 93.28
Liguid Bath ( Water ) Temperature Distribution
- Reading (oc )| Stability Uniformity Uncertainty Coverage
Setting( C) a ° s
Min , Max | Average i+ C) (+C) +C) Factor &
G610 60.9 | 61 6l.0 010 019 0.25 2.00
860 #5.9 , 806.1 260 niz 0.39 0,32 2.06
95.0 948, 95,1 94.9 014 0.51 038 211

* 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 2 coverage fuctor & which for a t=distribution, providing
a level of confidence of approximately 95 % .,

Approved By.

FM-L15 117/15-05-63
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ALS Laboratory Group (Thailand) Co., Ltd.

Sha

Operator Signature: HM Date: Jan 12, 2022 %

NEXT CAL. DATE . TET

ARCHEMICA

oo

PR

Certificate of Calibration

ICS-2100: Anion (ID#659)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

ICS-2100 S/N: 15010977

AS-HV S/N: 5450A36659

For

R

A

'I'i";'l'l L 'l'-'--r'lIT:p'- LA -'i'll:n
ARCHEMICA LAB COLTD

(Mr.Thitipong Piromkripuk)

Applications Chemist




Metrological Center

SCG SCI ECO Services Company Limited
et it el 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

™

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No, T220133101  “Substitute for Calibration Certificate Number T220133"  Page 1 of 5

Certificate of Calibration

Equipment : Digestion Unit

Manufacturer : Environmental Express N §Tﬂ|| U'k ?
Hodd R APPROVED BY m—ﬁﬂn
e P ATTERBCL NEXT CAL. DATE ’II&,%
Customer Code : BKK_EN0223 -

ID No. ¢ T6773A4

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

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Wet Chemistry Labl

Date of Receipt : 26 January 2022

Calibrated By : Watcharapon Sangtong (Technician )
Approved By : I: / Sujjar Naknakred ( Site Calibration Manager )
Date of Issue : 28 FEB 2012

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center

@ | S c G SCI ECO Services Company Limited
e SRR MATSIAES 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220133101 Page 2 of 5

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 1 February 2022
Environment : Temperature : 239-263 °C

Line Voltage : 221.4-225.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert four standard thermocouples type S into its chamber |, the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according

10 WI-T10,
2, Reference Standard Instrument ;
Instrument Model Instrument No. Certificate No. Due Date
TC Type S M20AI-(CH17-CH20) T210011 14 March 2022
DATA LOGGER 34970A Ti49 T210011 14 March 2022

3, This certificate is raceable to :

Mational Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good
Equipment Description :

Time Constant 2  Hour [ Minute At 380 °C
Fresh Air Damper [ Open DMin [:] Medium  [_] Max
[ciose
Nm Available
5. Adjustment :
( X ) without adjustment ( )} after adjustment

~>

Approved By

FM-L13 108/30-05-37



Metrological Center
SCI ECO Services Company Limited
ISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

CEMENT-BUILDING MATERIALS

Certilicate No. T220133101 Page 3 of 5

Calibration Report

AmaiCiT | MERAECIE ® g0y ! Mad-Cliae | MIEL I MpEAlCHi | MIeAlCHNE | MISARCHIN  § MEmAI-CINE

T @ @ @ @ = ' 'si

A IR L uBALHE LR TR TTH] MImARCH R ALmALCIY AmALCIE MBmARCHIT | MImARCHIE

1 ek ;,_j natein 1N
— e o

kel | [P B T iets |
-

Measurement Results

Cal Point Sutting Rending 5T, Position ef Stardards ot Block
R . . Molel | Woker | Woled | Holed | toles | it | Hole? | poiex | troten
{C) { <) () Heading
NEPIACENTY MIRAT-CINEE | AEFSAN-THNIR) MI0A O N0 | S0 =CI00T| MEBRAT-CHlin| MBAR-CIL Y] M b0A (-Cade] Midsan-cuii|
Mux 'C 3765 | 370 | 3173 | ssxe | s | swes | 3reo | smo 6.3
min''c el | amer | amo | ssis | s | seos | sz | w7 | amse
811} w04 §79.8 - 3502 -
A\'H’IEI C 363 Ky L] i | 810 36 JH0LE JI5.8 376,92 3760
Ellhm'l} tul’_' 0.2 02 (e ] ('8 | 0l k2 02 PN 2
Cal. Point Selting Reniding 5TD. PFositlon of Stardards al Rlack
. - : Moleto | Btolett | motetz | toleis | moterd | woicrs | totets | Heler7 | ioteis
[ i Cy i) Remiding
MEPARCUTT ] 30 | -CI00] AERRAR-CTERR] SU0A B0 7] SEREA -CI0EE | MEBRAT-CI0 ] ARREA A -CIIE] STIAL-CIRNT| MBI E-CH 18
Max “'C 3ma Ky A R824 1832 JELE JR0.E JH0.4 1706 37832
ain'c stoe | amme | sz | ssa7 | awma | seos | ssoa | osvss | ama
000 3500 37083802 -
Average O i | smre | ke | ssie | awe | sees | 3wes | ez | avis
Slu.hl.'luy tuk’_‘ 02 3 02 0z 2 [IN] ] 04 L4

Approved By. b:

FM-L13 108/30-05-57




Metrological Center

@ ‘ SCG SCI ECO Services Company Limited
it 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

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

Certificate No. T220133101 ane 4 of S

Calibration Report

Wb i-Cliln a AiTwAR-CILTE
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Measuremenl Results

Cul, Puint Seiting Reading 5T, Position of Stardards ol Black
" 5 g Halel¥ Hule2n el Talel2 1ule2d Heleld Hile2s Haoke2h Hal:27
Q) L0 {0 Rending
SEERAT-CINP ] MInAT-Chida] SE30 =010 | IRl -C R TR) MU0 10 0 19| S04 101028 IR 1=CINNT| MIuAL-Cu 8] M3041-ClIe
Max "C il 3830 JE2H JE | 53| I 372 3174 3784
Min “f_' e 3E23 22 816 IELG 1837 1769 Tl ITHU
JH0.0 J80.0 1798 - 3H0,2 =
Average C© ITEE sy JHLS RERRY JELE RLAR] 3Tna Il 3T
Stability 1“{' L] 03 (%] 0.3 03 0.1 2 ] 02
Cal Poiml Scriing Reading 5Th. Poition of Sturdurds ot Block
% o a Hole2d Hule2® Hile3n Habe3l Huled2 Hole3d Holedd Haolc3s Haledi
Ll (] L Rending
LETTERTEE CRRRTRRTTE ETHUT R T ETERRRRTIE] CRRYRE TR EYENP RS TTE) ETTPTARETTT) ETRAREie: (HEL PRt
Max € 3806 LY Rl ] L4 JEL0 TR T4 Jk04 3Tl
Mim “L‘ 3500 IELS R3S B0 357 e 0 JME JT5.8
3800 as0.0 379.8 - 380,2 =
Average © Jho4 3817 JHAT ez JEILE ITHA 782 JHaLl 3760
Stibllity 47C 3 02 02 01 0.l 0.2 03 03 0.2

Approved By,

FM-L13 108/30-05-57



Metrological Center

@ ‘ SCG SCI ECO Services Company Limited
s sy e SO 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220133101 Page 5of §

Calibration Report

MLmACILE MIRAICTLN d MARAT-CTIT 5 Al E-CH I; ! e R =F ]
I e ' 1 ' R 1 ket l g‘ R s |
— § T — T
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Al _— —— : | e t Biaka 8 1 ] ' ! | ehh 1. Il-hi.l.. I ‘ |u:_]' L]
FRONT
Measurement Results
Cal, Point Seating Hewtng 5T, Pusition of Stardardy ai Bhick
Hole37 Hole3s Hale3 Hodedd Huledl Holed2 Mile-ld Huledd Huleds
(‘o ‘o ‘o Reuding
SEIEAE-CINET) MDA -CRE | SEBAR-TIe | MInk -ChiDe | M i OOl T | SEIRAp-CMan] SESaa -CI0ee] M2 i-0 e e ML -l
Max uf kLN I83s a2 ImE Jl.] &4 Lt} I 3%0.7
Min € kLR 32 LE LR a4 J608 LETRT] LRI 60,2 %04
50,0 3800 3195 - J80.2 T
Average C ELIRY BLER ) RSN EEL R £ TR LE T ELIN| o4 Ax0.6
Staliiliy = € 0.2 02 .1 02 03 0.2 0.2 2 0.
Cal, Puint Seltlng Reading 5TD, PFosltion of Stardards at Block
i o i Haledti | Hobed7 | Haledd | Holedd | Hole50 | MoleS1 | Hale52 | HobeS) | HaleSd
[ &) 1 Ch (O Reading
BuEaa TR M -CHEY M O M30ATCT 3] Mt Cann] attean-Ciie] s pCle)] Mz d-Cant semascln
Mux u{‘ L 3778 15328 1786 Ims JE04 JEX] JEL0 3781
Min UC‘ 3768 a2 3522 JTR.1 Jma %0 &L JELTY TR
30,0 1800 379.5 - 3802 o)
Average © ITTa s JELS ITRA 394 M2 LLLE LK e
Stabifity + € 032 0) 03 02 0l 0.2 0.1 02 0.2
The expanded uncertainty of temperature measurement was + 1.63 ‘c

The calibeation result apply only the above calibruted item.

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

Thie reporied expanded uncerininty is based on o standard uneertainty multiplicd by o coverage factor k=2 | providigg
o level of confidence of approximately 95 %

Approved By,

FM-L13 [08/30-05-57



Metrological Center
(‘ SCI| ECO Services Company Limited
k)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CAKRRATION Hess

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

Certificate No.T211650 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Oven )

Manufacturer : Memmert L
Model . UF 450 REVIEW BY ‘S?)[”/Uk? ..........
Serial No. : B7170531 APPROVERRY LL‘AL
Customer Code . BKK-EN0273 NEXT CAL. DATE 90'4[9?’
ID No. . T8042A4

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

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

Customer Location : Oven Room

Date of Receipt . 16 July 2021

Calibrated By . Atiphong Rongrat ( Technician )

Approved By : M / Boonchai Suriyawong (Site Calibration Manager)
23 JuL 2021

Date of Issue

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



7Ay Metrological Center
@ ‘ SCG SCI ECO Services Company Limited

. . ; NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T211650 Page 2 of 3

Calibration Report

Equipment : Chamber ( Oven)
Date of Calibration ¢ 22 July 2021
Environment : Temperature : 25.6-25.7 °C

Line Voltage : 227.5-233.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1

. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one

resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90 .

. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 13-(CHI1-10) T202056 24 September 2021
DATA LOGGER 34970A T121 T202056 24 September 2021

. This certificate is traceable to :

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

. Condition of calibrated item : good

Equipment Description :
Time Constant 2 Hour 10 Minute At 104 C
Fresh Air Damper Open |:| Min Medium |:| Max

|:| Close

[ ]Not Available

[e]

. Adjustment :

( X ) without adjustment () after adjustment

Fandict

Approved By.

FM-L15117/15-05-63



Metrological Center
SCI ECO Services Company Limited

@ISCG

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

Certificate No. T211650 Page 3 of 3
Calibration Report
/.
4 % T 13CHS
13CHS 13CHG <«—}— Chamber Edge
13CHY O
H :
1:]CH3 £ H2 13(;{;(4
¢
T 135*” /
L 4 ..""..D"lz v D
. < a s V

w

v

r 3

Remark :
Internal Dimensions of Chamber : W (Width) = 104 cm. , H(Height)=72 cm. and D(Depth)=60 cm.
Size of Installed Standard sensor number13CH1to numberl3CH8: a=5cm.,b=5cm.and ¢=5cm.
Size of Installed Standard sensor number13CH9 :  W/2=104 cm./2 ,H/2=72 ¢cm./2 and D/2=60 cm./2

Measurement Results

Average Standard Reading at each position ‘o)
Calibration Point 13CH1 | 13CH2 | 13CH3| 13CH4 | 13CHS5 | 13CH6 | 13CH7 | 13CHS8 | 13CH9
104 104.34 | 104.10 | 103.94 | 104.63 | 103.75 | 104.79 | 103.41 | 104.74 | 103.40
180 180.62 | 180.63 | 180.75 | 180.38 | 179.47 | 180.97 | 178.80 | 180.63 | 178.86
Chamber ( Oven) Temperature Distribution
o Reading (OC) o . . Coverage
Setting ( C) Stability (+ C) Uniformity ( C) Uncertainty (+ C)
Min , Max Average Factor k
104.0 104, 104.1 104.0 0.3 1.7 0.59 2.00
180.0 180, 180.1 180.0 0.2 2.7 0.73 2.00

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

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

providing a level of confidence of approximately 95 % .

r
Approved By. 3‘ \

FM-L15 117/15-05-63




TECHNOLOGY

PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES

53454 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGROK 10250

TEL. 0-27 1 7-30(6-24

FAX.D-2719-94584

Cert.No.: 21CH1589
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by ;

[/}Malae Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

Conductivity Meter

Mettler Toledo B :
REVIEW BY CJ”{U" ..... ’{) .....
SevenCompact !(
B429832167 APPROVED BY "5 ‘. } N s
BKK_EN0065 silin |
- Jolob (1%
Used item NEXT CHI.‘. DATE & e

17 November 2021
19 November 2021
2111-0586DSC-6

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

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

In -house method ;
- CP-CHE : based on direct measurement by
using reference material (RM)

Walalak Sirithean

W, .

Approved Signatory

23 November 2021

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

This cerificute moy not be reproduced other than in full, except with the prior writlen

approval of the head of Calibration and Testing Equipment Services,

A 0007977



Cert.No.: 21CH1589

Page.: 2 of 2
Condition of this result of calibration
1. Reference 3tandard Instrument :-
Instrument Serial No. ID Ne. Certificate No. Due date
1) Thermometer 9549224  130RC0O03 211451 15 Apr 2022
This certification is fraceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, Thermo Scientific (traceable to NIST)
Conductivity Solution Manufacturer Lot No. Exp. date
84 pSfem Thermo Scientific 081/02 23 Feb 2022
1413.0 uSfem Thermo Scientific 171102 30 Apr 2024
12.880 mS/cm Thermo Scientific 230/01 07 June 2023

- Control Conductivity calibration solution temperature by Water bath (25+0.1) b
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1413 pSicm
Conductivity Electrode Serial No.: 5821270404

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UuC* Reading UUC* Reading of Measurement factor
(%) k
84 pusSicm 85.92 uS/em 85.52 S/cm 4.3 uSiem 2.00
1413 pSlem 1419 uSicm 1413 pSfcm 15 uSlem 2.00
12.88 mS/cm 12.92 mSicm 12.79 mS/cm 0.14 mS/cm 2.00
Remark = UUC*® = Unit Under Calibration

- Adjustment Cell constant = 0559929 cm "

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

-olo-

Wady, .

a 1083372



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/ PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 21TWE

- u Page.: 1 of 2
Certificate of Testing

Equipment : DO Meter

Manufacturer : YSI [ I v '*
REVIEW BY S"W;{? i

Model : 5100 L I

Serial No. : 15L103204 APPROVED BY ‘-L*’QL 1

|

ID No. : BKK_ENQO205 ED"?! 2% 1
NEXT CAL. DATE oiimmmereeeciloneane §

Received Date : 15 January 2021 | e !

Test Date : 19 January 2021

Reference : 2101-0428WSC-5

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

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

Laboratory Condition : Temperature (25+5 ) °C
Humidity (50 + 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Calibrated by : Walalak Sirithean

Approved by : m s

Approved Signatory

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

Issue Date : 25 January 2021

B 0251901



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

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 18C100772

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) {ma/L) {mg/L)
8.10 8.10 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-olo-

Witk -

a 1037070



T34 PATTANAKARN ROAD SO0 15, SUANLUANG, SUANLUANG BANGROK 10250
TEL. 0-2717-3000-27 FAX. (27199484

WEC-TIS-TIS1TO25
CALIBRATION (00E

Cert. No.: 21TM166
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :
( ) Pornthippa Tameyakul
{4 ) Malee Butkruea

() Suwit Imjai

Issue Date :

DO Meter with Sensor
¥Sl

5100

15L103204
BKK_END205

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

TPA On Site Calibration Laboratory

15 January 2021
21 January 2021
(26 £10)°C
(50+30)%
(220 22)V

Kritsada Chaitrong

ol -

Approved Signatory

28 January 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may st be reproduced other than in full, except with the prior writlen

Approval of the head of Corporate Services 3 ¢ Equipment Calibration and Testing Services

A 0023875



Equipment :

Condition As-Received :

Reference :

DO Meter with Sensor
Used ltem

2101-0428WSC-6

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

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-20.
Condition of this result of calibration

1. Reference standard instrument:-

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

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit maintained at:-
- National Institute of Metrology Thailand (NIMT})
Result of Calibration :- () Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N,; 18C100772
Calibration| Immersion Standard uuc* B Uncertain Coverage
Point Depth Temperature Reading . Factor
(*c) (mm ) (c) (:c) (") (#C) k
20.00 60 20.002 19.94 -0.062 0.15 2.00

UUC* : Unit Under Calibration

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

-olo-

Mo, -

a 1038215



Metrological Center
SCI ECO Services Company Limited
F@ } SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100

NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION. h24e

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

Certificate No. T212123 Page 1 of 3

Certificate of Calibration

Equipment : Chamber ( Incubator )

Manufacturer : SHEL LAB - -
Model : 2020-2E : 3 kY k,
Serial No. . 802899 Hm“”“ﬂ‘»’rﬂ BY L ALE
Customer Code : BKK_EN0005 E‘i:_:“f#ﬂ*(m -
ID No. : T7499A0

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

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

Customer Location : Wet Chemistry Lab2

Date of Receipt : 1 October 2021
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By j””‘" ’4‘“’? /Boonchai Suriyawong (Site Calibration Manager)

Date of Issue 070CT 2021

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



@‘ SCG Metrological Center
SCI ECO Services Company Limited

. . NSC-TISLTIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. EAL,BM{T,LJ 0344

Certificate No. T212123 Page 2 of 3

Calibration Report

Equipment ¢ Chamber ( Incubator )
Date of Calibration : 4-5 October 2021
Environment : Temperature : 23.8-24.9 °C

Line Voltage : 227.5-231.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

.

This equipment was calibrated by insert nine resistance thermometer detectors into its chamber | the other one
resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90,

. Reference Standard Instrument :
Instrument Model Instrument No, Certificate No, Due Date
RTD 100 ohm 29-(CH1-10) T210118 2 February 2022
DATA LOGGER 349704 T47 T210118 2 February 2022

. This certificate is traceable to ;

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

. Condition of calibrated item : good

Equipment Description :
Time Constant 2 Hour 20 Minute At 20 “C

Fresh Air Damper [ |Open [ |Min [ ] Medium [_] Max

I:l Close

[X]Not Available

. Adjustment :

( ) without adjustment ( X ) after adjustment

Approved By ’;%N‘N’éz“

T

FM-L15 117/15-05-63



Ay Metrological Center
@ ' SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0044

Certificate No. T212123 Page 3 of 3

Calibration Report

—"I’/IH:H? 29-CH
/]
F 3
Crg-guis 29-cith <——Chamber Edge
29-CHY
@
H ?zu-cm i '12’9“”
29.CHI W2 I'HT: /
. £
Y

D2
L +
R v

w

F

Remark :
Internal Dimensions of Chamber : W (Width) = 70 em. , H (Height) = 130 cm. and D (Depth) = 55 cm.

Size of Installed Standard sensor number 29-CHI to number 29-CHE : a=5cm. b=5cm. and ¢=35cm.
Size of Installed Standard sensor number 29-CHY ; Wi2 =70 em./2 , H2 = 130 emJ2 and D/2 = 55em.2

Measurement Results

Average Standard Reading at each position (c)
Calibration Point 29-CHI1| 29-CH2 | 29-CH3| 29-CH4 29-CH5 | 29-CH6 29-CH7 29-CHS | 29-CHY
20 20,04 | 20,06 | 20,19 19.86 19.68 20.08 20.12 19.80 | 20,07
25 2499 | 25.06 | 25.18 24,89 24.74 25.12 25.16 24.80 | 25.10
Chamber { Incubator ) Temperature Distribution
Reading (°C ) Coverage
a a & (-]
Setting ( C ) Stability (+ C) Uniformity ( C) Uncertainty (+ C)
Min , Max Average Factor k
20.0 - 20.0 0.05 1.01 0.38 2.00
250 ] 25.0 0.07 0.96 0.38 2.00

* The quoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

FM-L15 117/15-05-63

Approved By.




AN,
IECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂw
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES ; ,-v""’,.-—'-_\“\ -;5
TN
534 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG BANGKOK 10250 PR NSC-TIS-TIS1702
TEL.0-2717-3000-27 FAX.0-2719-9:484 CALIBRATION D008

Cert.Mo.: 21CH1730
Page.: 1of 2

Certificate of Calibration

Equipment : pH Meter o
Manufacturer : Metller Toledo REVIEW BY ”KJC;’T IIIIIII
Model : Seven2Go ﬁ( k (‘?
Serial No. : B553912470 APPROVED BY .00 ‘mh‘ '
ID No. : BKK_LG0031

Condition As-Received: Used Item NEXT CAL_' QRIS aait%,&n
Received Date : 22 December 2021

Calibration Date : 23 December 2021

Reference : 2112-0571DSC-3

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

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

Ambient Temperature : (25 £ 25) 'C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method ;

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

Calibrated by : Walalak Sirithean
Approved by : WU. .
Approved Signatory

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

Issue Date : 24 December 2021

The Uncertainties are for a confidence probability of approximately 95%

This cerlificate may not be reprodluced other than in Tull, exeept with the prior writlen

Approval of the hend of l'|1r|'u1|_'4|¢ Services I-qulpmcm Calibrntion amd Testing Services

A 0036353



Cert. No.: 21CH1730
Page.: 20f2
Condition of this calibration result
1. Reference Standard Instrument -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 431680066 130RC092 21E1223N1 27 Apr 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrolegy (Thailand}), NIMT

2. Certified Reference Materials : The measuremenl resulls are traceable to S| through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH o mv pH Lamv) X
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: B553912470 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) (£) k
pH Electrode 4.008 4.01 171 0.0071 2.00
SIN.: 0181151 6.982 6.98 -4 0.0099 2.00
10.015 10.01 -179 0.0095 2.00

The reported uncertainty of measurement was based on a standard uncertainty mulliplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ';vx,i:‘\ =

o B
i X
53400 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 fiital
. - - MEC-TISL-TIS1TO2S
TEL.0-2717-3000-27  FAX. 0-2719-9484 CALIBRATION 0003
Cert. No.: 21TM2304
Page.: 1of 2

Certificate of Calibration

Equipment : pH Meter with Sensor
Manufacturer : Mettier Toledo

Model : Seven2Go

Serial No. : B553912470

ID No. : BKK_LG0031

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

Bangkok 10250 Thailand

Location : TPA On Site Calibration Laboratory

22 December 2021
27 December 2021

Received Order :
Calibrated Date :

Ambient Temperature : (26 £10)°C
Relative Humidity : (50 + 30 ) %
AC Line Voltage : (220 223V

Preecha Hlahib

Wk, -

Approved Signatory

Calibrated by :

Approved by :

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

Issue Date : 6 January 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificale may nol be reproduced other than b full, excepl with the prior wriilen

Approval of the hend of Corporate Serviees 3 @ Eguipment Calibration aml Testing Services.

A 0036304



Equipment :
Condition As-Received :
Reference :
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath,
The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument:-

pH Meter with Sensor
Used Item
2112-0571D5C-2

Cert. No.: 21TM2304
Page.: 2 of 2

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 15024 AS2847 2111144 20 Oct 2022

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

3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrumenl was connected with thermocouple Type T, S/N.: 0191151

Calibration| Immersion Standard uuc* Coverage
Error Uncertainty

Point Depth Temperature Reading Factor
(c) (mm ) (°c) (C) (°C) (#C) k
20.0 100 20.008 201 0.091 0.30 2.00
25.0 100 24,999 251 0.101 0.30 2.00
30.0 100 30.003 30.2 0.197 0.30 2.00
35.0 100 35.004 35.2 0.196 0.30 2.00
40.0 100 40.003 40.2 0.197 0.30 2.00
45.0 100 45.008 452 0.192 0.30 2.00
50.0 100 50.004 50.2 0.196 0.30 2.00

UUC* : Unit Under Calibration

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

ES-0Q

BKK_EL0037

Agilent CrossLab Compliance Services

System 1D:

Organization Name:

MY 16010005
ALS Labeoratory Group (Thailand) Co., Lid.

Organization Location: 104 Phatthanakan 40 Phatthanakan Rd., Bangkok 10250
Date: September 13, 2021 5:49:11 PM
EQP Name: AgilentRecommended
EQP Revision: ES.02.50
Overall Qualification Status: Pass
Preparation
Pass l
Instrument Tests
iFass I
Autosampler Operation
|Pass ]
REVIEWBY ...mhen 8.
; .
APPROVED BY ?mz‘;"
NEXT cAL. DATE 120 B
Date: September 13, 2021 5:49:11 FM
System ID: MY 16010005
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Instrument Details

Purpose

This section describes the as found system configuration. e
Details

Spectrometer 1

Manufacturer Agilent Technologies
Name 5100 SVDV
Model Number G8O10A
Sample Intreduction Double pass glass cyclonic spraychamber and seaspray nebulizer
Serial Number MY 16010005
Firmware Revision 5395
Chiller 1
Manufacturer Agilent Technologies
Name Other Unspecified
Other Unspecified Name Chiller
Model Number Other Unspecified
Cther Unspecified Model Number (3292-80201
Serial Number 2008-00159
Autosampler 1
Manufacturer Agilent Technologies
Name SPS4
Model Number G8410A
C. Serial Number AU15440764
Switching Valve Accessory 1
Manufacturer Agilent Technologies
Name 8VS 2+
Model Number G8485A
Serial Number AU16040115
Date: September 13, 2021 5:49:11 PM

System 1D: MY16010005
Page2/5
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Electronic Signature
Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an

- electronic signature. As atrained official operator, the Agilent representative has a unigue password and logon fo access ACE and

. electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other

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

Details
Full Name of Signer: Kanyakorn Sukpathrajarern
. Logged On User Name: phimprapha.jeeraphong@agilent.com
Signature Creation Date: - September 13, 2021
Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. 1t has been prepared from our
interpretation of applicable regulations as well as industry best practices. The docurmnent is designed to provide an impoertant 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 rapresentations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind te this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: September 13, 2021 5:49:11 PM
System ID: MY 16010005
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Agilent CrossLab Compliance Services

User Name: phimprapha.jeeraphong System [d: MY16010005

Heostname: ASBKKWX328 Print Date: September 13, 2021 5:49:12 PM

OGHW 5100 ICPOES ALS 08Sep21 Transaction log : o S

Time Transaction Activity Type of Transaction Optional Information

State Performed N ‘

Seplembor 8, 2021 8:49:59 Audit SessionCreated  Sesslon - None

AM

September 8, 2021 8:49:59 Start Configuration Session Nona

AM

September 8, 2021 B:49:59 Audit Entitlement l.icensing User Is FieldEngineer and

AM does not require an unlock
code

September 8, 2021 9:07:06 Audit EqplLoaded Session EQP details for pimary

. AM technigua [Es] -

C, File path:
[ProtocolPacks/Es/Configurati
ons/02.50/E5.02.50.eqp),
EQP File Name:
[Es.02.50.8qp], EQP Name:
[AgilentRecommended]

Saptember 8, 2021 9:07:11 End Configuration Session None
AM
September 8, 2021 9:07:15 Start Qualification Session oQ
AM
Septernber 8, 2021 9:07:15 Start Execution Praparation : 5100 SVDV: None
AM Qualitative Test - No setpoints
associated
Saeptember B, 2021 9:34:35 End Exacuticn Preparation : 5100 SVDV: Run Count : 1
AM Qualitative Test - No selpoints
associated
September 8, 2021 £:34:39 Start Executicn Instrument Tosts : 5100 SVDV:  Nona
N AM Qualitative Tost - No setpoints
C - associated
September 8, 2021 9:51:27 End Execution Instruiment Tests : 5100 SVDV:  Run Count: 1
AM Qualitative Test - No setpoints
associated
Page 1/2
Date: September 13, 2021 5:48:11 PM

System ID: MY16010005
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® 2020 by Agilent Technologies Agilent CrossLab Compliance Services

User Name: phimprapha.jeeraphong Systam ld: MY16010005
Hostname: ASBKKWX328 Print Date: September 13, 2021 5:49:12 PM
" OQHW 5100 ICPOES ALS (85ep21 Transaction log :
Time . . Transaction Activity Type of Transaction Optional Information
State Performed
September &, 2021 9:51:30 Start Executicn Autosampler Operation Neona
AM Autosampler 1 - SPS4;
Qualilative Test - No setpoints
assoclated
September 8, 2021 9:51:36 End Exacuticn Autosampler Operation ! Run Count: 1
AM Autosampler 1 - §PS4;
Quaiitative Test - No setpoints
assoclated
Septamber 8, 2021 9:51;38 End Qualification Session 0oQ
AM
September 8, 2021 9:51:38 Start Reporting Session None
AM
September 8, 2021 Audit AceClosed Session Nona
10:55:40 AM
September 13, 2021 Audit AceRastarted Session None
5:01:26 PM
September 13, 2021 Audit SessionReloaded Session Mone
5:01:26 PM
September 13, 2021 Start Qualification Session oQ
5:01:28 PM
September 13, 2021 Audit Reporting Session Report Generated :
5:47:55 PM Cortificate
Page 2/2
Date: September 13, 2021 5:49:11 PM
System ID: MY16010005
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Yy E g - Agilent
o%e
v '. : ®s - Agilent Cresstab Compliance Services J rOSS La b

a B,
Q. . ..

Fram Inseght to Quizome

EQUIPMENT QUALIFICATION REPORT (EQR)

Agilent CrossiLab Compliance

Qualification Type: ES-0Q
System ID: MY 16010005
EQP Name: AgilentRecommended
EQP Details: Agilent Technologies System
EQP Revision: ES.02.50
EQP Release Date: March 2020
Date: September 13, 2021 5:50:41 PM
Report Type: Report
Org. Name: ALS Laboratory Group (Thailand) Co., Lid.
Org. Location: 104 Phatthanakan 40 Phatthanakan Rd., Bangkok
10250
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005

Page 1/34
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Table of Contents

Agilent CrossLab Complitance Services

Section Page
Cover page 1
Table of Contents 2
Test Summary 3
Service Details 4
Instrument Details 5
Protocol Details 6
Tests 7

Preparation : 5100 SVDV 7

Instrument Tests ;: 5100 SVDV 10

Autosampler Operation : Autosampler 1 - SPS4 11
Declaration of Change Control 12
Attachments 13
Signature 31
Transaction Logs 32

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Test Summary

Purpose

Agilent CrossLab Compliance Services

This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is

automatically determined based on pre-defined limits, and {2) the total number of times the test was run is displayed. For detailed

. results and specifications for a test, refer to the test results in this EQR.

Details

Test

Preparation : 5100 SVDV
Instrument Tests : 5100 SVDV

Autosampler Operation : Autosampler 1 - SPS4

Status

Pass
Pass

Pass

Runs

Overall Qualification Status

Pass
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Service Details

Purpose

Agllent CrossLab Compliance Services

This section includes local contact and delivery details for this service. Co . S

General Details

Service Order No./Request:
EQP Name:

EQP Revision:

Report Type:

Organization Details
Name:

Location:

Local Contact Details
Name;
Job Title:

Qualification Location:

Operator Details
Name:

Job Title:

Data Acquisition Details

6004823273
AgilentRecommended

ES.02.50
Report

ALS Laboratory Group (Thailand) Co., |td.
104 Phatthanakan 40 Phatthanakan Rd., Bangkok 10250

Khun Thitima Boonpeng
Scientist 2, Life Sclences
ICP Room

Kanyakorn sukpathrajarern

Field Service Engineer

Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.5.3.11953
Customer Data System (CDS): Es: ICP Expert
Date: September 13, 2021 £:50:41 PM

System ID: MY16010005

Page 4 /34
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

Spectrometer 1
Manufacturer
Name
Model Number
Sample Infroduction
Serial Number

C Firmware Revision

Chiller 1

Manufacturer

Name

Other Unspecified Name

Model Number

Other Unspecified Model Number
Serial Number

Autosampler 1

Manufacturer

Name

Model Number
C Serial Number

Switching Valve Accessory 1

Agilent Technologies
5100 SVDV

G8010A

Agilent CrossLab Compliance Services

Double pass glass cyclonic spraychamber and seaspray nebulizer

MY16010005

5395

Agilent Technclogies
Other Unspecified
Chiller

Other Unspecified
G3292-80201

2008-00159

Agilent Technologies
SPs4
(G8410A

AU15440764

Manufacturer Agilent Technologies
Name SVS 2+
Model Number G8485A
Serial Number AU18040115
Date: September 13, 2021 5:50:41 PM

System 1D: MY 16010006

Page 5/ 34
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Protocol Details

Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

Test Revision Test

ES.02.50 Autosampler Operation
ES.02.50 Instrument Tests
ES.02.50 Preparation
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005

Page 6/ 34
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® 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Preparation

Purpose

- This test records a status for each preparation task for the Agilent ICP-OES.

Configuration Details

Model/Serial No.: G8010A . [MY16010006 . . .|
Results
Criteria Observed Result  Expected Result Status
Does the plasma ignite successiully in the first three Yos Yos Pass
attempts?

j Was the detector calibration performed and completed Yos Voo Pass
successfully?
Was the instrument calibration performed and completed You Yos Pass
successfully?

Date:
System ID:

September 13, 2021 5:50:41 PM
MY 16010005

Page 7 /34




® 2020 by Agilent Technologies

Test Evidence
Image Details:

Date and Time:

T M L RN £ S - L el L

Agilent CrossLab Compliance Services

Was the detector calibration performed and completed successfully?

September 8, 2021 9:07:42 AM

Host Name: ASBKKWX328
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Date: September 13, 2021 5:50:41 PM

System ID: MY16010005
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© 2020 by Agilent Technologles Agilent CrossLab Compliance Services

Image Details: Was the instrument calibration performed and completed successfully?
Date and Time: September 8, 2021 9:33:30 AM
Host Name: ASBKKWX328
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Overall Test Status

IPass Runs:|1 |

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Instrument Tests

Purpose

Agilent CrossLab Compliance Services

This test records a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the

attached report.

Configuration Details

Model/Serial No.: ' G8010A |MY16010005
Results Observed Resulf  Expected Result Status
Are the Functional Tests results within acceptance criteria?
Subsystem Communications Yes Yes Pass
Air Flow Yes Yes Pass
Water Flow Yas Yes Pass
Gas Flows Yas Yes Pass
RF Generator Yes Yes Pass
Camera Yes Yes Pass
Optics Yes Yes Pass
Are the Instrument Performance Tests results within acceptance criteria?
Resolution Yes Yes Pass
Sensitivity Yes Yes Pass
Preciston Yes Yes Pass

Overall Test Status

Pass Runs:
Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Autosampler Operation

Purpose

This test verifies that the autosampler operates properly.

Configuration Details

Model/Serial No'.: G8410A lAU1 5440764
Results
Criteria Observed Result  Expected Result Status

Does the autosampler successiully move to the specified Yos Yes "1 [Pass

location(s)?

Overall Test Status

C' |Pass Runs:

Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limited to.process owners. Documents receive periodic review and cannot be assigned an evergreen status. The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
_qualification. Agilent Technologies recomimends that instrument configuration change management procedures be in place in order to

- maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A

.change management system provides a means for determining the degree of réquéliﬁcaﬁon required according to the extent of the

changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: Hardware/software configuration management is the customer's responsibility.

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Agilent CrossLab Compliance Services

Attachments

Location Category Document Name Page
EQR General Certificate of Qualification for ACE =~ 1
EQR General Certificate of Qualification for ACE 1
EQR . General Operator's training certificate and gualifications 1
EQR .. Material Certificate of Analysis Wévé]éﬁgjtﬁ' calibration solution 4
EQR Comments General 1
EQR General Instrument’s Test Report 5
EQR - General Instrument’s Test Report 4
Date: September 13, 2021 5:50:41 PM

System ID:

MY16010005
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General

Document Name: Certificate of Qualification for ACE

. Agilent Technologies

Agilent Compliance Engine Self Qualification
Date: September 8, 2021 10:10:10 AM
Drive Serlal #: EAF(4572 Platform Revislon: A.D3.M

Individual self-qualification reports for each specific technlque Installed are also available upon request. They provide addilional details

an the general report frem the concise summary and are structured by the actual algorithms challenged duting the process. There is

(—\ not a one-to-one relationship between algorithms and OQ pregram tests because some algorithms are used by several tesls and
across mulfiple similar hardware components of the qualified systems.

Technlgue Type Tests Completed Result

Uv-vis Spectrophotometer 13 Conforms
Atomic Absorption 7 Conforms
Capillary Electrophoresis 10 Conforms
Software ] Conforms
Emisslon Spectroscopy 3 Conforms
Infrared Spectroscopy 7 Conforms

Overall Quallfication Status

Conforms
Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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© 2020 by Agilent Technologies Agilent CrossLab Compliance Services
General
Document Name: Certificate of Qualification for ACE
. Agilent Technologias
Certificate of Completion
Learner Name: Kanyakorn Sukpathrajarern
’ Title Of Course; AN-CE-SS-11-030-A: ACE 3.X User Update Training
Completion Date: June 25, 2020
Certified By Company: Learning at Agilent

All Service and Suppart training certificates have the following specific limitatlons,

A certificate for Serviee and Support training is only valid while employed by Agilent Technologies or while working as an Agilent-authorized service
provider, through which the service employee has ongoing access to Agilent’s: Safety Alerts, Service Notes, internal technical updates, update training, current
documentation, technical support, current pans, and parts updates. Completion of training alone, without being eraployed by Agilent Technologies, does not

qualify an individual 10 safely instal], scrvice or maintain Agilent products.

Date:
System ID:

September 13, 2021 5:50:41 PM
MY 16010005
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General

Document Name: Operator's training certificate and qualifications

Agilent Technologies

Certificate of Completion

Learner Name: Kanyakorn Sukpathrajarern

C . _
Title Of Course: ANV-CE-ICPOES-2-008-A: Agilent 5100 ICP-OES Support Neophyte Training
Completion Date: November 2, 2017
Certified By Company: Leaming at Agilent

All Service and Support training certificates have the following specific limitations,

A certificate for Service and Support training is only valid while employed by Agilent Technalogies or while working as an Agilent-autherized service
provider, through which the service employee has ongoing access to Agilent’s: Safety Alerts, Service Notes, internal technical updates, update training, current
docurmentation, technical support, cutrent parts, and parts updates. Completion of training alone, without being employed by Agilent Technologies, does not
qualify an individual to safely install, service or maintain Agilent products.

Date: September 13, 2021 5:50:41 PM
System ID: MY 18010005
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Materials

Document Name: Certificate of Analysis Wavelength calibration solution

CERTIFICATE OF ANALYSIS

Agilent Product Name: Wavelength Calibration Solution for [GP-OES & MP-AES, & mg/L, 500mL
Agilent Part No: 610030100
| LotNe: 0010578341

Product Speciﬁcuvtiﬁ'riws"

. R [Anaiyte | Starting Mateclai | CAS# Cartifiad Conc. | Analyte | Starting Material | CASE Cortifnd Conc.
C“, Al AN TI4-272 | 500025 mgh | Mn [ U395 | BO0TE 0028 mgll.
‘ As A

740382 | BM1 0025 mol | Wo [NF)Mo0: | T3106-768 | G007 2 0,035 mlL
Bu Bafl0:): 10022318 | 50002 0025 mgA. | HI i TAO0_| 50042 6025 m
Cd cd TiD438 | 52z 0.025mpk | Fo Fb TARG | 499 2 0025wyl
Co Co THDAEA | LML 0025 mgk, | 8¢ Se TI6240-2 | 5.004 2 0.025 mglL
Cr CrNGa Ta5AE38d | SanLObmyl | 8¢ SHNOi} 042760 | 5.000 £ 0025 Mol
[ [ THADG08 | 5072 0025mgh | 2n Zn TAH0G65 | 5.002 £ 0025 mph

K Khids 7757751 | 5000+ 025 mpll

Matrlc 5% HNDy

Intended Use: Thizs solution is intended for use as a certified referance material or calibration standard for inductively
ceupled plasma optical emission spectrescopy {ICP-0ES), inductively coupled plasma mass spectrametyy {(CP-MS], atomic
absorption spectrescopy {flzma AAS or GFAAS], microwave slasma atomiz emisaion spectrescopy [MP-AES),

x-ray fluorescence spactroscopy (XAF), and other techniques for Y

Certification & Tracenhility: This CRM was manifacturad under a quality management system that [a registered to 150
$H1, 150 17034 and 1ISO/IEC 17825, This CAM was prepared to the certified concentrations shown above by gravimetric
mathods usihg single-elemant concenirates that wera certified using the “High Performance ICP-DES” protocol daveloped by
NIST and are directly traceabls to the NIST SRMs listed befow. This solution was stabilized using high purity nitric acld
{HNO) 2o diluted with filtered (2.22pm), 18 M-shm deionized water, The balances used in the praperation of this CRM are
calibrated regularly with traceability to NIST. Allvolumetric dilutions are performed in Class A calibrated glassware. The
certified concentrations wers determined based upon gravimetric procedures, Secondary verification of the certified
concentrations was performed using |CP-OES that was calibratad end/or referenced against NIST SAMs: 31014, 3103a,
31048, 3108, 3113, 31120, 3114, 3i41a, 3132, 3134, 3136, 3128, 3149, 31534, and 31684, The uncertalnty associated with each
certified concantration reprasants the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

[nstructions Esr Use: Agilent recommends that the solution be thoroughly mixed by repeatad shaking or swirling of tha

\ battls immadiataly prior to use. To achieve the highest accuracy the analyst should: (1) usw anly pre-cleaned containers and

C}‘ tranafarware, (2) avold pipetting directly from the CRM's ariginal container, (3) uaa a minimum sub-sample size of S00yL. (4)
make diluticns using calibrated balances or certified volumetric clacsy A flasks and pipettas, {5 dilute to voluma using the

same matrix as the original CRM, and {€) never pour used product back into the original container, The solution should be

kept tightly cepped and stored under normal laboratory conditions, Do not freeze, heat, or expose to direct sunlight.

Minimize expesure to moisture or high humidity.

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Document Name: Certificate of Analysis Wavelength calibration solution

-1 1 Parlod of Validity: Agilent ensures the accuracy of this solution until the expiration date shown below, provided the
Instructions for use ara followed. During the perod of validity, the purchaser will ba notified if this product is racalled dus to
any significant changes in the stabifity of tha solution,
Sample ket apprar:
Dot ol alease: 6 Apeil 2020 __—Z:E,%Jw—
Dats of sxplration: 6 Octobar 2021 Thuck Geudreay, Certifying Officar
C
Date: September 13, 2021 5:50:41 PM
System 1D: MY16010005
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Document Name: Certificate of Analysis Wavelength calibration solution

; Agilent

Huzard Infermation: Reler ta tha Safaty Data Sheet (SDS), which can ba obtained at wyww pgilent com/chem/ads. .
Hemegensity: This solution was datermined to be homogensots by procadures consistant with the requirements of ISG 17034 and IS0
Gulde 35, Replicate samples of the finlshad solution ware analyrad t¢ confirm its homagensity, in d with (8P 68-13
Aszesament of Homogenaity and Stability. To ensure homogenaity, usars should not taka a smaNer sub-samgle than specified in the
Instructions for Use, as doing so will invalidate tha cartified valvas and uncertainties.

Fucthar Infarmatise: Flsasa contact Agilent for further Information abouy this CHM,

Geality Cortifieations: This CAM was prepared under a quality menagement systetn that [s:
. -R

Registwiad to IS0 5001 — Qualisy M Sy qul [TUV MORD Cort. Reg. No, 44 100 16560231)
e Accredited to 1SO 17034 Geneeal Requl for the Comp of Refy Materfal Preducere
{A2LA Cert. No. 2343.02)
- o IS0 17034 ref fonal ragqui apecified in (S0 Guide 31 and IS0 Guide 35.
C * «  Accredited to 1S0/IEC 17025 = Genersl Requi; for the Comp of Testing and Celibration Laboratories {A2LA Cert.
o No. 2818.01)

Date: September 13, 2021 5:50:41 PM
System ID: MY 16010005
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Document Name: Certificate of Analysis Wavelength calibration solution
C

Date: September 13, 2021 5:50:41 PM
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Comments
Datef/Time: September 13, 2021 5:27:56 PM
Test; General
- Comment: - : . Start CQ on 08 Sep.21 and found water flow fail, So repair job complete for 13 Sep 21 and 0Q

continue to complete.

5

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005
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Document Name:

Instrument's Test Report

ReperSummry T T T TR
- Instrument Model Agilent 5100/5110 SVDV ICP-OES

Instrument 10 GBO10A/GBOM4A
Instrument Serial Number MY16010005

Software Version 7.5.3.11953

Firmware Version 5395

Tested By Kanyakern S,

(-‘) Test started on 9/8/2021 9:51:21 AM

Test Completed Cn 9/8/2021 9:58:35 AM

[Result Summal:j'w_“. : T T m;
Subsystern Communications Taost Pass

Air Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Pass

Advanced Valve System Test Skipped

Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

[Subsystem Communications Test T Pass.

C) et et Aottt et et e
[Optios Test  ~ T T Pas ]
T " |Radial Axial svov |
Intensity 3082176 3162050 34192838
Wavelength  |737.212 737.212 737.212
Page 10§
Date: September 13, 2021 5:50:41 PM
System [D: MY16010005
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Document Name: Instrument's Test Report
S [ iResolution Test - - e PASS i
Element Wavelength  |Specification  |Width Lo
N (174.213 nm} 59.40 7.54 G
As (188.980 nm) % 8.20 6.43
C (193.027 nm} % 11.50 8.89
Mo {202,032 nm) =8.20 6.50
Cr (206,158 nm} < 13.40 11.05
Zn (213.857 nm) <8.70 7.27
Pb {220.353 nm) £9,50 7.52
Co {228.615 nm) < 17.20 12.66
Ba (230.424 nm) £0.40 7.80
C Mn (257.610 nm) £13.30 9.99
Mn (260.568 nm) £20.30 16.83
Cr (267.716 nm) =£11.00 8.53
Cu (324.754 nm) <25.00 19.14
Cu (327.395 nm}) 514,20 11,75 ;
Sr (338.071 nrn) < 33.50 26.94 !
Ba (455.403 nm} <44.00 33.57 ;
Sr (460,733 nm) < 36.00 22,38
Ba (493.408 nm) <36.00 25.86
Ba (614,171 nm) <42.00 28.49
Ar (675,283 nm} =74.00 60.58
K (766.491 nm} =80.00 56.42
Page 2 of 5
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Document Name:

Instrument's Test Report

[Sensitivity Test e s
Radial
;Element Wavelength Specification [Method  |Ratio Standard Blank
‘As (188.980 nm) =46.0 SRBR 1888 960.1 94.9
!Se (196.026 nm} =410 SRBR 55.8 700.4 113.8
Zn {213,857 nmy} 2 1421.0 SRBR 2085.3 296744 197.9
Pb (220.353 nm} =46.0 SRBR 100.6 1392.6 152.2
Mn (257.610 nm) = 3518.0 SRBR 6641.7 127413.8 {365.9
Al (396,152 nm) 234 SBR 8.9 24237.9 3081.8
Ba {493.408 nm} 2340 SBR 95.1 1015416.2 {10563.7 ;
K (766.491 nm) 218 SBR 4.4 82043.9 15321.8 ]
Axial
Element Wavelength Specification |Method |Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 292.4 5108.5 273.5
Se (186.026 nm) = 159.0 SRBR 199.9 3903.2 321.0
Zn {206.200 nm) 2243.0 SRBR 793.6 12455.9 237.0
Zn {213.857 nm) 2 1743.0 SRBR 4924.5 $30652.8 696.4
Cd {214.439 nm) =4227.0 SRBR 4508.6 87692.4 3751
Pb (220.353 nm) 23200 SRBR 3273 7653.1 480.3
Mn {257.610 nm) 2 10625.0 SRBR 19008.6 632691.9 1104.7
Cr {267.716 nm) 2 1048.0 SRBR 4115.3 173999.6 1751.9
Cu {324,754 nm) =190 SBR 46.6 188303.3 3960.0
Al (396,152 nm) 260 SBR 16.7 156852.5 8877.5
Ba (493.408 nm) z80.0 SBR 168.0 53740757 |31797.5
K (766.491 nm) 224.0 SBR B4.8 2536127.0 (38564.9
{Precision Test T Pass o “]
Radial
Element Wavelength Specification  |Measured Value % RSD
!As (188.980 nm) 2,60 1.08
éSe (196.026 nm) 52,860 1.38
éZn (213.857 nm) %150 0.62
Pb (220,353 nm) s 2.60 0.72
‘Mn (257.610 nm) 5150 0.44
Page 3 of &
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Instrument's Test Report

Al {396.152 nm) £1.50 0.45
Ba (493.408 nm) $1.50 0.48
K {766.491 nm) 51.50 0.34 |
Axial
Element Wavelength | Specification {iMeasured Value % RSD
As {188.980 nm) <1.50 0.64
Se {196.026 nm) £1.50 0.58
Zn {206.200 nm) 5150 0.29
Zn (213.857 nm) <150 0.38
Cd {214.439 nm) < 1.50 0.30
P (220.353 nm) 5150 0.47
Mn (257.610 nm}) $1.50 0.78
Cr(267.716 nm) <150 0.30
Cu (324.754 nm) <1.50 0.45
Al (385.152 nm) £1.50 0.35
Ba (493.408 nm) £1.50 0.50
K (766.491 nm) <150 0.46
[Report Detall S

Tests Run - Operater: Kanyakormn $.

Subsystem Communications Test- Started

SubSystem Status

Mains Power Module - Passed

Gas Control Module - Passed

RF Generator - Passed

pre-optics Module - Passed

Optics/Camera Contral Module - Passed

Peristaltic Pump - Passed

Subsystem Communications Test Completed - Passed

Optics Test- Started

Test View Mode Intensities Status

LED Off  -Passed

Shutter opened - Passed

Peak Intensity Radial mode 3082176.14 - Passed

Shutter closed - Passed

Peak Intensity(closed shutter) Radial mode 55.00 - Passed

Shutter opened - Passed

Optical Argon Ratio: Calcutated Value = 2.56, Factory Value = 2,60
Pealk Intensify Axial mode 3162050.49 - Passed

Page 4 of 5
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Radial-Axial Intensity Ratio:(Range 0-100} - 1.03 - Passed
Peak Intensity Simultaneous mode 3419287.63 - Passed
Shutter closed - Passed

Opfics Test Completed - Passed

Instrument Performance- Started

Instrument Performance Completed - Passed

Page 5 of 5
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Document Name:

Instrument’s Test Report

[ReportSummary . T T s o
- Instrument Model Agilent 5100/5110 SVDV ICP-OES
Instrument ID G2010A/GBO14A
Instrument Serial Nurnber MY16010005
Software Version 7.5.3.11953
Firmware Version 5385
Tested By Kanyakorn S.
C- Test started on 9/13/2021 5:33:48 PM
’ Test Complated On 9/13/2021 5:46:50 PM
[Result Summary ) """"1
Subsystem Communications Test Pass
Alr Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Tast Skipped
Sensilivity Test Skipped
Pracision Test Skipped
ErSubsysiem Communlcations Test ' Pass }
S I e —
{Air Flow Test B Pass ]
30% Air Flow {relative B0% Air Flow (relative
speed) speed)
1100 16.00
ier FIBJ?;H::” o wm,m.:wm R P S ,:J
RF Water Flow({L/min} Camera Water Flow (L/min}  iWater Inlet Temperature (°C)
.21 1.14 23.01
Page 1 of 4
Date: September 13, 2021 5:50:41 PM
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Document Name: Instrument’s Test Report

L. PassTy i -

b m s @

iGas Flows Test -

Nebulizer  |Actual Flow  |Back i !Aukilia:y Actual Flow  |Back R
e Target Flow Prossure  +  Targel Flow Pressure .

0,70 0.71 [276.73 i 1200 2.00 106.21
Makeup  |ActualFlow  |Back 1 iPlasma Actual Flow  |Back
Target Flow ___|Prassure iTarget Flow Pressure
2.00 2.00 106.63 \ ;18.00 17.98 19.78

|RF Generator Test . o Pass ol . ‘ ]

—~ RF Power Supply Test " |Passed o
(/.f RF Power Supply (V) 130.332

RF Oscillator Test Passed
RF Osclllator Frequency 25.917
{MHz)
Wark Coll Current {A) 44,873
RF Power Supply Current (A} :1.996

ECa‘j-r‘._e_"‘r_i“[est - ‘ Pass @0 o j
Black Level Test Noise Test Photo Respense Test
Passed Passed Passed

[Opfics Test .~ Pass| T
Radial Axial sVDvV
Intansity 2965633 3009947 3265038
Wavelength  [737.212 737.212 737.212

C
d {Report Detail

Tests Run - Operator; Kanyakorn S.

Subsystem Communications Test- Started

SubSystem Status

Mains Power Mcdule - Passed

Gas Control Module - Passed

RF Generator - Passed

pre-oplics Module - Passed
Optics/Camera Control Module - Passed

Page 2 of 4

Date: September 13, 2021 5:50:41 PM
System ID: MY16010005

Page 28 /34



© 2020 by Agilent Technologies

Document Name:

Agilent CrossLab Compliance Services
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Peristaltic Pump - Passed
Subsystem Communications Test Completed - Passed

Air Flow- Started

Fan Speed(%) Alr Flow(relative speed) Status

30% 11 -Passed
60% 16 -~ Passed
Air Flow Completed - Passed

Water Flow- Started

RF Water Flow({L/min} =1.21
Camera Water Flow (L/min) = 1.14
Water Inlet Temperature = 23.01
RF Water Flow(L/min} (off) = 0.00
Water Flow Completed - Passed

Gas Flows- Started

Channel Target Actual Pressure Failure Status

Auxiliary Gas 0.00 0.06 NfA N/A - Passed
Auxiliary Gas 2.00 2.00 N/A N/A - Passed
Nebulizer Gas 0.00 0.07 0.00 N/A - Passed
Nebulizer Gas 0.70 0.71 276.73 N/A - Passed
Plasma Gas 0.00 1.18 NF/A N/A - Passed
Plasma Gas 18.00 17.96 N/A N/A - Passed
Makeup Gas 0.00 0.08 N/A N/A - Passed
Makeup Gas 2,00 2.00 NJA N/A - Passed
Purge Gas 0.70 0.70 N/A N/A - Passed
Purge Gas 3.70 3.70 N/A N/A - Passed

All Channel flows ON: - Passed

All Channel flows OFF: - Passed

Gas Flows Completed - Passed

RF Generator Started

RF generator turmed off - Passed

RF generator turned on - Passed

Blas Control = 0 V - Passed

RF Power Supply - Set Value = 150V, Actual Value = 130.33V - Passed

RF Oscillator Started - Passed

RF Oscillator Frequency{MHz) = 25.92 , Workeoll Current(Amps) = 44.87, RF Power Supply
Current{Amps) = 2.00 - Passed

RF Osclllator stopped - Passed

RF generator turned off - Passad

RF Generator Completed - Passed

Camera Test- Started

Black level test - PASSED

Noise test - PASSED

Photo response test - PASSED
Camera Test Completed - Passed

Optics Test- Started

Test View Mode Intensitivs Status

LED Off - Passed

Page 30of 4
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Plasma ignite Started

Plasma ignite - Passed

Waiting 5 min for plasma warm up

Shutter opened - Passed

Peak Intensity Radial mode 2965632.60 - Passed

Shutter closed - Passed

Peak Intensity(closed shutter) Radial mode 55.46 - Passed
Shutter opened - Passed

Optical Argen Ratie: Calculated Value = 2.53, Factory Value = 2.60
Peak Intensity Axial mode 3009947.39 - Passed
Radial-Axial Intensity Ratio:{{Range 0-100) - 1.01 - Passed
Peak Intensity Simultaneous mods 3265038.45 - Passed
Shutter closed - Passed

Optics Test Completed - Passed

Page 4 of 4
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Electronic Signature

Purpose
This signature.page was created and published because the ACE sign-off action was executed, which is valid for the entire document,

including attachments, The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an

- electronic signature.-As a trained official operator,the. Agilent representative has a unique password and logon to access ACE and

electronically sign this document. {Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.} )

Details
Full Narne of Signer: Kanyakorn Sukpathrajarern
~ Logged On User Name: phimprapha.jeeraphong@agilent.com
Signature Creation Date: Septemnber 13, 2021
Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocel to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regutations as well as industry best practices. The document is designed to provide an impartant component of a complete
compliance package. Validation depends upon many factors and use of this protacol alone does not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty
Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.
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User Name: phimprapha.jeeraphong System Id: MY16010005
Hostname: ASBKKWX328 Print Data: September 13, 2021 5:50:44 PM
OQHW 5100 ICPOES ALS 08Sep21 Transaction log ; o o
Time o 3n o oo Transactlon Activity Type of Transaction Optional Information
State Performed T ) N
[ September 8, 2021 8:4%:59  Audit SesslonCreated Session. .. . © " Mone . B A
AM -
September 8, 2021 8:49:59 Start Configuration Sosslon None
AM
September 8, 2021 8:49:59 Audit Entitlement Licensing User is FieldEngineer and
AM does not require an unlock
code
Septernber 8, 2021 9;07:06 Audit EqpLoaded Session EQP details for primary
AM tachnique [Es] -
File path:
[ProtocolPacks/Es/Configurati
onsi02.50/Es.02.50.eqp],
EQF File Name:
{Es.02.50.eqp], EQP Name:
[AgilentRecommendad]
September 8, 2021 9:07:11 End Configuration Session None
AM
September 8, 2021 9:07:15 Start Qualification Session oQ
AM
September 8, 2021 9:07:15 Start Execution Preparation : 5100 SVDV: Nona
AM Qualitative Test - No setpaints
asscciated
September 8, 2021 9:34:35 End Execution Preparation : 5100 SVDV: Run Count: 1
AM Qualitative Test - No setpoints
assoclated
September B, 2021 9:34:39 Start Execution Instrument Tests : 5100 SVDV: None
AM Qualitative Test - No setpoints
associated
September §, 2021 9:51:27 End Exscution Instrument Tests : 5100 SVDV:  Run Count: 1
A Qualitative Test - No setpoints
assoclated
Page1/3
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User Name: phimprapha,jeeraphong System ld: MY16010005
Hostname: ASBKKWX328 Print Date: September 13, 2021 5:50:44 PM
OQHW 5100 ICPOES ALS 08Sep21 Transaction log :
Time Transaction Activity Type of Transaction - Optional Information
State Performed
- September 8, 2021 £:51:30 Starl Execution Autosampler Operation : Naone e
- AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
Seplember 8, 2021 9:51:36 End Execution Autosampler Operation : Run Count : 1
AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
r September 8, 2021 9:51:38 End Qualification Session oQ
‘\\ AM
N
September 8, 2021 2:51:38 Start Reporting Session None
AM
September 8, 2021 Audit AceClosed Sesslon None
10:55:40 AM
September 13, 2021 Audit AceRestarted Session Nong
5:01:26 PM
September 13, 2021 Audit SessionReloaded Session None
5:01:26 PM
Septemnber 13, 2021 Start Qualification Session oQ
5:01:28 PM
Septemboer 13, 2021 Audit Reporling Sessian Report Generated :
5:47:55 PM Cartificate
C
Page2/3
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User Name: phimprapha.jeeraphong
Hostname: ASBKKWX328

OQHW 5100 [CPOES ALS 08Sep21 Transaction log:

System Id: MY16010005

Print Dato: September 13, 2021 5:50:44 PM

Time 1+ - 0 - Transaction
State

Activity

Type of Transaction

Parformed

. Optlonal Information

September 13, 2021
5:49:13PM -

—o o Audit

September 13, 2021 Audit
5:49:25 PM

Reporting

Reporting

Sesslon

Session

Page 3/3

. ‘Report Signed : Certificate
" PDF Name: OQHW 5100

|CPOES ALS
085ep21_20210913_Cerlifica
te_1.pdf

User Name:
phimprapha.jeeraphong@agi!
ent.com

Full Name of Signer:
Kanyakern Sukpaihrajarern
Reason for signature:
Executed protocol and
published this original version
of docurment

Report Generated : Report
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CEMEMT-DUMLDeeG MATERIALS

Metrological Center

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220730

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 6
Certificate of Calibration

: HEATING BLOCK
: Environmental Express

SC 196 rReviewsy .. athpainCe.
: 6974CECW3285 APPROVED BY 53'-?%&5/“’“'
: BKK_EL0054 NEXT CAL. DATE ?)“‘7’{3“2
: T5306A3

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

-

-

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

Acid Digestion Lab

30 March 2022

WatEharapun Sangtong (Technician )

/ Sujjar Naknakred ( Site Calibration Manager )

: 12 APR 2022

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center

@ SCG SCI ECO Services Company Limited
e 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220730 Page 2of 6

Calibration Report

Equipment : HEATING BLOCK
Date of Calibration : 7 April 2022
Environment : Temperature : 21.8-23.1 °C

Line Voltage : 221.6-226.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

|, This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient tlemperature measurement , The calibration was done in according
lo WI-T20.
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS =90,

2. Reference Standard Instrument :

Instrument Madel Instrument No. Certificate Mo, Due Date
TC TYPET TN221-TN230 T210008 08 June 2022
TC TYPET TN231-TN240 T210008 08 June 2022
DATA LOGGER  34970A T149 T210008 08 June 2022

3. This certificate is traceable to ;
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Q

Time Constant 2 Hour 25  Minute AL 95 =
Fresh Air Damper Dﬂpen DMin |:| Medium |:| Max
Close
[X] Not Available
5. Adjustment :
( ) withow adjustment ( X ) after adjustment

Approved By

FM-L13 108/30-05-57



Metrological Center
SCI ECO Services Company Limited

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

CEMENT-DUILDHG WATERIALS
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

W

Certificate No.  T220730

Page 3 of 6

Calibration Report
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Approved By. [

FM-L13 [08/30-05-57
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@ ) SCG SCI ECO Services Company Limited
\ e 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page 4of 6

Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('c)

Rl Holel-Hole6| TN221 TN222 TN223 TN224 TN225 TN226

CAL POINT Max 93,60 93.82 94.05 94.20 094,36 94.26
93 Min 93.07 93.26 93.51 93,66 9382 83.71
Average 93.33 93.54 93.78 93.93 94.09 93.98

R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 TN232
Max 94.59 94.79 94.63 94.55 94.82 95.00

Min 94,05 04.25 94.08 93.97 94.26 B4.44

Averoge 94,32 94.52 94,36 94.26 94.54 94,72

R3 Holel3-Holel8| TN233 TN234 TN235 TN236 TN237 TN238
Max 95.03 G4.54 94.78 0484 95.06 94.73

Min 04,446 93,98 94.20 94.28 94,49 94,18

Average 94.74 0426 94.49 456 94.78 84.45

R4 Holel9-Hole24| TN239 TN240 TN221 TN222 TN223 TN224
Max 9489 9482 95.73 95,85 25.73 96.10

Min 94.33 94.26 95.51 95.62 95.51 95.85

Average 94.61 94.54 95.62 95,73 93.62 93.97

R5 Hole25-Hole3d] TN225 TN226 TN227 TN128 TN229 TN230
Max 96.28 96,39 96.37 96.54 96,19 96.04

Min 2601 96.10 S6.02 96.20 95.89 9571

Avernge 96.15 96.24 96.20 96,37 6,04 95.88

R6 Holed1-Hole36| TN231 TN232 TMN233 TN234 TN235 TN236
Max 96,84 96.97 57.03 06,48 9633 95.76

Min 9653 96.65 96,71 96,08 95,98 09543

Average 6.68 96.81 26.87 96.28 96,16 95.60

I R7 Hole3d7-Holed2] TN237 TN238 TNZ3Y TN2Z40 TN221 TMN222
Max H6.46 96,15 86,19 96.06 896,95 97.09

Min 96.13 95,84 95.85 95,72 6,64 96.78

Average 96.30 95.99 96.02 95.89 96,50 96,93

I RS Holed3-Holed8| TN223 TN224 TN225 TN226 TN227 TMN228
Max 96,91 96,58 96,13 96.19 96.34 96.19

Min 96.55 96.21 95,80 95.87 96.03 05.88

Average 96.73 6,40 95.96 96,03 96,18 S6.03

~=

Approved By.
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Calibration Report

Measurement Results

Calibration Point Average Standard Reading at each position ('C )

R1 Holel-Hole6| TN221 TN222 TN2Z3 TN224 TN225 TN226
CAL POINT Max 104.47 104.65 104.79 105.31 105,47 105.46
105 Min 104.15 104,27 104.45 10,58 105.14 105.20
Average 104,31 14406 104.02 105.15 10531 10533

R2 Hole7-Holel2| TN227 TN228 TN229 TN230 TN231 TN232
Max 105.55 105.73 105.65 105.84 105.97 106.07

Min 105.28 105.43 105.35 105,52 105.68 105.83

Average 105.42 105.58 103.50 105.68 105.82 105.95

R3 Holel3-Holel8] TN233 TN234 TN235 TN2136 TN237 TNI38
Max 106,14 106.06 105.81 106.05 105.81 105,87

Min 105.85 105,81 105.55 105,80 105.53 105.64

Average 106.00 105.94 105.68 105.92 105.67 105.75

R4 Holel9-Hole24| TN239 TN240 TN221 TNI22 TN223 TN224
Max 105.86 105.60 104.44 104.51 104,28 104,78

Min [05.61 103.37 104,27 104,35 104.12 104.61

Averape 105,74 105.48 104.35 104.43 104,20 104.69

RS Hole25-Hole30] TN225 TN226 TN22T TN228 TN229 TN230
Max 104.94 104.93 104097 105.08 104.65 10469

Min 104.77 104.75 104,76 104,90 104.51 104,49

Average 104,85 10,84 186 104.99 1 04.60 [04.59

R6 Holedl-Holeds| TN231 TN232 TN233 TN234 TN235 TN236
Mux 105.44 105,45 105.61 104,95 104,54 10442

Min 105.27 105.27 10544 104,76 1 04,66 104,25

Avernge 105.36 105.36 105.53 104.86 104.75 10433

R7 Hole37-Hole42| TN237 TN238 TN239 TN24d TN221 TN222
Max 10517 1070 104,59 104.51 105.22 105.53

Min 105.00 104,53 104.41 104.35 105,04 105.37

Average 105.08 104.62 104,50 104443 105.13 105.45
RE Holed3-Holed8| TN223 TN224 TN225 TN226 TN22T TN22E
Max 105.61 105.45 105.10 104,77 104,87 105.02

Min 105.44 105.28 104.92 104,60 104,70 104,85

Average 105.53 105.37 105.01 104,69 104,79 104.93

Approved By, & P
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Calibration Report
Mensurement Results:
HEATING BLOCK Temperature Distribution
Reading (*C )
Setting (C) Stability (+ C) Uncertainty (+ C )
Min , Max Average
100.0 100.0, 100.4 100.1 0.29 0.83
105.0 105.0, 105.4 105.1 0.20 0.79

* The quoted uncentainty exclude " uniformity *
The calibrotion result apply only the obove calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncenainty is based on a standard uncertninty multiplied by a coverage lactor & which For a (-distribution, providing

a level of confidence of approximotely 95 % .

Approved By.
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Test Summary
Purpose

This section includes a status for each scheduled test and the overall qualification. For each test that is run, (1) the status is
automatically determined based on pre-defined limits, and (2) the total number of times the test was run is displayed. For detailed
results and specifications for a test, refer to the test results in this EQR.

Details

Test Status Runs
Autosampler Check : SPS4 Pass 1
Integrated Sample Introduction Systern (ISIS) Check : ISIS3 Pass 1

Autetune : G8403A Pass 1
Background {No Gas Mode) : G8403A Pass 1
Background (Gas Modes) : G8403A Pass 1
20-Minute Stability {No Gas Mode) : G8403A Pass 1

Overali Qualification Status

Pass |
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Service Details

Purpose

This section includes local contact and delivery details for this service.

General Details

Service Order No./Request:
EQP Name:

EQP Revision:

Report Type:

QOrganization Details
Name:

Location:

Local Contact Details
Name:
Job Title:

Qualification Location;

Operator Details
Name:

Job Title:

Data Acquisition Details
Acquisition Software Name:

Acquisition Software Revision:

Customer Data System (CDS):

6004837154
AgileniRecommended

ICPMS.02.50
Report

ALS Laboratory Group ( Thailand} Co.,Ltd.
104 Phattanakarn 40, Suan Luang, Bangkok 10250,

Chatchanai Komarakull,
Manager

Laboratory

Panthep Kurasathain

Field Service Emgineer.

MassHunter
C.01.04

lcpMs: MassHunter

Agilent Crossl.ab Compliance Services

Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

ICP-MS 1
Manufacturer
Name
Model Number
Installed Options
Detector Type
Nebulizer
Spray Chamber
Torch
Sampling Cone
Skimmer Cone
Serial Number
Firmware Revision

ISIS 1

Manufacturer
Name

Model Number
Type

Serial Number

Autosampler 1

Agilent Technologies
7900

G8403A

#100H: Standard Package with Hydrogen option

sQ

Mira Mist (G3161)
Quartz

Quartz

Ni

Ni

JP15471169

C.01.04

Agilent Technologies
15153

G8411A

Peristaltic pump system

JP15510227

Manufacturer Agilent Technologies
Name SPS4
Model Number G8410A
Serial Number AU15430722
Date: September 30, 2021 4:07:18 PM

System ID: JP15471169
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Agilent Crosslab Compliance Services

Chiller 1
Manufacturer Agilent Technologies
Name Chiller
Model Number (G3292A
Serial Number 3U1610713
C
C
Date: September 30, 2021 4:07:18 PM

Systemn |1D: JP15471169
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Calculation Formulas

Purpose

This section includes calculation formulas for all available tests. Depending upon which tests are scheduled, all or some apply to your
qualification.

For a description of calculations for ICP-MS tests performed by the MassHunter software, refer to the MassHunter application and
documentation.

Date: Sepiember 30, 2021 4:07:18 PM
System ID: JP15471169
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Protocol Details

Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

Test Revision Test

ICPMS.02.50 20-Minute Stability (No Gas Mode)

ICPMS.02.50 Autosampler Check

ICPMS,02.50 Autotune

ICPMS.02,50 Background {Gas Modes)

ICPMS.02.50 Background {No Gas Mode)
(__\. ICPMS.02.50 Integrated Sample Introduction System (ISIS) Check
C

Date: September 30, 2021 4:07:18 PM

System ID: JP15471168
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Autosampler Check

Purpose

This test demonstrates that the autosampler module is correctly installed and connected. It does not test madule performance.

Setpoint
Results
Observed Result Expected Result  Status
Criteria
After the self test, is probe in the home position? % o ; B’es r {Pass
; . 1ol 57 " SRR e
As commanded, is the probe positioned at vial 27 fYes i iYes ' IPass
Setpoint Status: IPass S T e e E RUHSZQV{ ) l
Overall Autosampler Check Test Status
Pacs G MNE Mg MR ,

Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Integrated Sample Introduction System (ISIS) Check

Purpose

This test demonstrates that the ISIS module Is correctly installed and connected. It does not test module performance.

Setpoint
R 1
Rl Observed Result Expected Result  Status
Criteria
n) 2 P e T PRI eravaLs 3
As commanded, does the pump rotate? }Yes ?Yes ; ;Pass ;
1 B i :
As commanded, do the valves load and inject? !Yes | [Yes [ JPass |
e b | !
Setpoint Status: .Pass e } RUHS:h O

Overall Integrated Sample Introduction System (1$1S) Check Test Status

Pass i
Date: Septermnber 30, 2021 4:07:18 PM
System ID: JP15471169
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Autotune

Purpose

This test uses traceable checkout standards to run a software-executed autotune in all modes. The tune report provides values for
peak width, mass axis, sensitivity, oxide species, and doubly-charged species tests.

Setpoint
Results
Peakwidth Mass 7 lo719  |amu
Agilent Recommended: b= “_50.65 }
< los0 |
Status: Pass '
Peakwidth Mass 89 750 |AMU
Agilent Recommended:
Status: - - '
Peakwidth Mass 205 0713 ;}AMU
U st .|
Agilent Recommended: »= 0.65
<= 080
Status: Pass ) “
Mass Axis 7 705 1AMU
Agilent Recommended: >= 69
. A |
Status: Pass a " - 7
Mass Axis 89 8895  |AMU
Agilent Recommended: = _889 ;
<= 891 |
Status: h 7
Mass Axis 205

Agilent Recommended:

Status:
Date: Septernber 30, 2021 4:07:18 PM
System ID: JP15471169
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Mass 7 Sensitivity No Gas
Agilent Recommended:

Status:

Mass 89 Sensitivity No Gas
Agilent Recommended:

Status:

Mass 205 Sensitivity No Gas
Agilent Recormnmended:

Status:

Mass 59 Sensitivity He
Agilent Recommended:

Status:

Mass 89 Sensitivity H2
Agilent Recommended:

Status:

Oxide Ratio 156/140
Agilent Recommended:

Status:

Doubly Charged Species Ratio 70/140
Agilent Recommended:

Status:

Setpoint Status:

iPass

loazs

>= 1255

Mcps/ppm

' i Mcps/ippm

QOverall Autotune Test Status

Pass

o i Mcps/ppm

T ——

) ] Mcps/ppm

Agilent CrossLab Compliance Services

Date: September 30, 2021 4:07:18 PM

System ID: JP15471169

Page 12/ 34



® 2021 by Agilent Technologies

Background (No Gas Mode)

Purpose

Agilent Crosstab Compliance Services

This test examines the background of the ICP-MS in no gas mode by monitoring ions during a blank run.

Setpoint

Conditions

Masses: 7 ”

Measurements and Results
Masses (AMUY): 7
Measured Value;

Agilent Recommended:

Status:

Setpoint Status:

Ovaerall Background (No Gas Mode) Test Status

Pass

1205 ;
19.900 ES

11.5 J

=y

|

1

|

Runs: r1

Date:
System ID:

September 30, 2021 4:07:18 PM
JP15471169
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Background (Gas Mode)

Purpose

This test examines the background of the ICP-MS in the various gas modes by monitoring ions during a blank run.

Setpoint Gas Mode: 1!:|ellum
Conditions
Mass: 78 - { AMU
Integration Time: 1.0 [sec
Cycles: 320 i
Measurements and Results
Mass (AMU): jfs'
Measured Value: (42,8500  jcps
Agilent Recommended: <= 115
Status: Pass ‘
Setpoint Status: !Pass S Runs: !1 R (
Setpoint Gas Mode: }Hyarogen S .
Conditions
Mass: 78 7 E AMU
Integration Time: 1.0 Isec
Cycles: 120 j
Measurements and Results
Mass (AMUY): ;78 1
Measured Value: f2.1500 * cps
Agilent Recommended: i;= ) 46 ;
Status: Pass '
i

I
Setpoint Status: fP'ass'. - i Runs: !1 1'
Overall Background (Gas Mode) Test Status
bace e
Date: September 30, 2021 4:07:18 PM
System ID: JP15471168
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20-Minute Stability (No Gas Mode)

Purpose

This test monitors the abundance of ions present in the checkout standard over a 20-minute period to verify that the signal s stable.
The %RSD of the abundance of given fons is calculated internally by the software and compared to the limit.

Setpoint

Conditions

Mode: 'spectum |

Masses: 17“9 59 89, 140, 205 o i

Integration Time: ‘999 isec

Peak Pattern: 3 Nkpointslpeak

Repetitions: 20 1

Sweeps/Replicates: |100 ﬁ:

Measurements and Results

Masses (MUY (AN R R B -
Stbilty R oosin | jpeve | lomen s
Agllent Recommended: <= 23 i<= 23 <= 23
Status: lPass EPass !Pass i

Setpoint Status: IPa_SS o o

Overall 20-Minute Stability {(No Gas Mode) Test Status

Pass
Date: September 30, 2021 4:.07:18 PM
System ID: JP15471169
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Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status.  The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: Hardware/software configuration management is the customer's responsibility.

Date: Septernber 30, 2021 4.07:18 PM
System ID: JP15471169
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Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Integrity, General
Compliance topics (GMP, GLF, ALCOA, etc.), instrument hardware and software components, and the ACE technique itself. The one
certificate encompasses all pre-requisite trainings as documented in the Agilent Learning Management System called Success

Factors.

Location Category Document Name Page
EQR General Certificate of Systern Qualification 18
EQR General Operator's training certificate and qualifications 19
EQR General Certificate of Qualification for ACE 20
EQR General Certificate of Qualification for ACE 21
EQR General Tune reports 22
EQR General Test Report 25
EQR General Test Report 27
EQR General Test Report 29
Date: September 30, 2021 4:07:18 PM

System ID; JP15471169
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General

Document Name: 1 Certificate of Sy:s,temQuallﬁcatlon o
|

Agilent CrossLab Compliance Services

~ii- Agilent Technologies

Date: September 14, 2021 4:59:15 PM
Drive Serial #: ACADZ5CY Platform Revision:

Agilent Compliance Engine Self Qualification

ACE 3.1

across multiple similar hardware components of the qualified systems,

Individual self-qualification reports for each specific technique installed are also available upon request. They provide additional details
S on the general report from the concise summary and are structured by the actual algorithms challenged during the process. There Is
C not a one-to-one relationship between algorithms and OQ program tests because some algorithms are used by several tests and

Technlque Type Tests Completed Result
Afomic Absorplion 7 Conforms
Capillary Electrophoresis 10 Conforms
Dissotution 6 Confarms
Emission Spectroscopy 3 Conforms
Gas Chromatography - GCMS 17 Conforms
Gas Chromatography 29 Conforms
Gel Permeation Chromatography ] Conforms
ICP-MS 6 Conforms
Infrared Spectroscopy 7 Conforms
Liquid Chromatography 17 Conforms
Liquid Chromatography - LCMS 8 Canforms
Migrofluidics 18 Conforms
C_- Sample Preparation - Gas Chromatography 9 Conforms
Sample Preparation - Liguid 8 Conforms
Chromatography
Bupercritical Fluid Chromatography 15 Conforms
Software 3 Conforms
UV-Vis Spectropholometer 13 Conforms

Overall Quatification Status

Conforms
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169

Page 18/ 34



© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

General
Document Name: 'Operator's training certificate and qualifications
Apilant Tachnologins
- il L4
Certificate of Completion
Leamer Name: Panthep Kurasathain
C
Title Of Course: AN-CE-ICPMS-2-038-A:Agilent 7900 ICPMS FSE update training
Completion Date: June 7,2014
Certificd By Company: Learning at Agilent
All Service and Support training certificates have the following specific limitations.
A certificate for Service and Support fraining is only valid while employed by Agilent Technologies or while working as an Agilent-authorized service
provider, through which the service employee has ongoing access to Agilent’s: Safety Alerts, Service Notes, intemal lechnical updates, update training, current
documentation, technical support, current parts, and parts updates, Completion of training nlone, without being cmployed by Agilent Technologics, docs not
qualify an individual to safely instali, servics or maintain Agilent products.
Date: September 30, 2021 4:07:18 PM
System [D: JP15471169
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General

Document Name: | Certificate of Qualification for ACE
!

Agilent Technologies

Certificate of Completion

Learner Name: Panthep Kurasathain

C Title Of Course: AN-CE-88-[1-030-A: ACE 3.X User Update Training

Complction Date: July 7, 2020

Certified By Company: Leaming at Agilent

All Service and Support teaining certificates have the following specific limitations,

A certificate for Service and Support training is only valid while employed by Agilent Technolagies or while working as an Agilent-authorized service
pravider, threugh which the service employee kas ongoing access to Agilent's: Safety Alerts, Service Notes, internal technical updates, update training, current
decumentation, technical support, current parts, and parts updates. Completion of training alone, without being employed by Agilent Technologies, does not
qualify an individual to safely install, servies or maintain Agilent produets,

O

Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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General

Document Name: | Certificate of Qualification for ACE

Agilent Technologies

Certificate of Completion

Learner Name: Panthep Kurasathain

C
g Title Of Course: AN-CE-ICPMS-2-035-B: CrossLab Compliance Hardware Specific Delivery for Agilent
ICP-MS Systems

Completion Date: October 31, 2020

Certified By Company: Leamning at Agilent

All Service and Support training certificates have the following specific limitatlons.

A centificate for Service and Support training is only valid while empleyed by Agilent Technologies or while working as an Agilent-autherized service
provider, through which the scrvice employce has ongoing access te Agilent’s: Safety Alerts, Service Notes, internal technical updates, update training, current
documentation, technical suppart, current parts, and parts updates. Completion of training alene, without being employed by Agilent Technologics, docs not
qualify an individual to safely install, service or mainiain Agilent products,

Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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General
Document Name: ‘Tune reports
Tune Report
Opersior Neme Supakwan Mak
AcqData Bakch ChAgilent!ICPMH 1\WserTune_7300.b
Acq. Date-Time 2021-09-30 14:44:08
Report Comment 0Q 30 Sep 2021
Instrument Name (GB403A JP15471169
MNo Gaa]
Sensitivity
R et Mass Renge  .Count RSD% Baekground
7 10000 9428 2630 3.200
B a9 50000 30715 2.825 3.300
205 50000 20377 az1g 9,900
e e A A e
Sampling Perlod [sec] 0,311
Integration Time [$cc] Q.1
Ondda/Doubly Cherged Ratic
Qxide 1561340 1.047 %
Doubly Charged 707140 1482%
Resohtion/Axis
i Mass Peak Height Axls W-50% W-10%
\l ’ 7 9474.89 7.05 0,62 0,719
|
jl ‘ 88 3071643 88.95 0.59 Q.750
E ‘—‘| Tl 205 20596.12 205.00 |0.52 0.713
|
I ! Integration Time [sec] 0.1
|
i 1 2 s =
T ia. —1 Acquisition Time [sec] 2274
Y Axis Linear
Tune Pammeters
Pissma Parametsrs
Plasma Made = Nebulizer Gas 1.0¢ Umin Makeup Gas 0.10 LYmin
RF Power 1550 W Option Gas - Auxiliary Gas 0.90 Limin
RF Matehing 1.0V Nebulizer Pump 0.10 rps Plasma Gas 15,0 L/min
Sample Depth 9.0 mm SIC Temp 2°C
Lens Parameters
Extract 1 oov Cmega Lens alv Dedlect 13.68V
Extract 2 -205.0V Cell Entrance -3V Plaia Blzs 3BV
Omega Bias -5V Cell Exit =50V
Coll Parnmeters
Usa Gas No 3rd Gas Flow Energy Discrimination 5.0 V
He Flow 0.0 mUmin OctP Blas -B.0V
1ol 2021-09-30 2:44 PM
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Document Name: !'-I-'ane'r'é-bérls |

Tune Report

H2 Flow 0.0 mUmin OctP RF sV

QP Parameien
Mass Galn 124 Axis Gain 10,8890 QP Bias 3.0V
Mass Offset 125 Axis Offset 0.01

Hardwere Settinge

Torch
Torch H «0.3mm Terch V 0.1 mm

EM
Discriminater 4.0mv Analog HV 2247V Pulsa HY 1318V

[H2]

Mass Range Count RSD% . Background
59 5000 2453 3423 0.400

- Sl 83 20000 12927 2.822 0.200
I N A A 205 20000 13635 2,445 8701

Sampling Perlod [sec| 0.3
Inlegration Time [sec] 0.1
Oxide/Doubly Cherged Ratio
Oxide 156/ 140 0.804 %
Deubly Charged 7064140 1,020 %
Tune Pammeters
Plesma Perameters
Plasma Made - Nebulizer Gas 1.00 Limin Makeup Gas 0.10 Umin
RF Power 1550 W Cption Gas - Auxlliary Gas 0.80 Limin
RF Malching LoV Nebullzer Pump 0.10 mps Plasma Gas 15.0 Limin
Sampla Depth 9.0 mm SIC Temp 2°C
Lans Psrametsn
Extract 1 .0V Omega Lens S0V Deflect 6.0V
Extract 2 -2100V Cell Entrance =30V Plale Bias -10ov
C. Omega Blas =105V Cell Exit 0V
Call Parsmaters
Use Gas Yes 3rd Gias Flow - Energy Discrimination 3.6 ¥
He Flow 0.0 mLmin OciP Blas -22.0V
HZ Flow 5.0 mL!min OciP RF 200V
CGF Parameten
Mass Gain 124 Axls Galn 0.9880 QP Blas -85V
Mass Offset 125 Axis Offset 0.01
Hardware Settinge
Torch
Torch H -0.3mm Torch V 0.1 mm
2af3 2021-09-30 2:44 PM
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Document Name: i Tune reports
i
|
|
Tune Report
EM
Discriminator 4.0 mv Analog HV 2247V Pulse HY 1318V
He]
Senaitivity
Mass Ranga Count RSD% ‘Background
59 5000 2838 25%  [s.000
A o T e e I ) 5000 349 asse s
VJW\,N—V\A/\_W
[ e T e T e N 205 20000 9837 2885 }4.201
Sampling Period [sec] 0.31
I ion Time Jsec] o1
CxideDoubly Cherged Ratia
Qxide 156/ 740 0.498 %
Doubly Charged 707140 0.788 %
Tune Paramuters
Fissma Paramelen
Prasma Made - Nebulizer Gas 1.00 LYmin Maksup Gas 0.10 Umin
RF Power 1550'W Option Gas . Auxiliary Gas 0.50 L/min
RF Matehing 1.1av Nebulizer Pump 0.10 rps Plasma Gas 15.0 Limin
Sampla Cepth 8.0mm $IC Temp z2°C
Lans Parametars
Extract 1 0oV ©Omega Lens g2v Deflect 124V
Extract 2 -2250V Call Entrance -0V Plate Bias -100V
Omaga Blas -105V Cell Exit =50V
Call Paramaters
Use Gas Yes 3rd Gas Flow - Energy Discrimination 3.5 V
He Flow 3.8 mLfmin OctP Bias |0V
H2 Flow 0.0 mL/min Oc¢iP RF 200v
QP Paramotacs
Mass Gain 124 Axis Galn 0.9950 GP Bias 4.5V
Mass Offset 125 Axls Offset 0.01
Hardware Settings
Torch
Torch H 0.3 mm Torch V 0.1 mm
EM
Discriminator 4.0 mv Analog HV 2247V Pulse HV 1318V
dofd 2021-08-30 Z:44 PM
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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General

Agilent CrossLab Compliance Services

Document Name; !Test Report
Batch Summary Report
Batch Folder CABatch2021\BG He.by
Analysis File: BG Hebatch.bin
Tune Step: #1 He
Rjct Acq. Date-Time Data File Sample Name Type Level Dilution
1 2021-09-30 14:21;47 8G He.d BG He Sample 1,6000
C Page1/2 2021-09-30 14:2339
Date: September 30, 2021 4:07:18 PM
System ID: JP15471189
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Document Name: | Test Report
Batch Summary Report
Analyte Table
78 [Het
Sample Namg CPs
1l BGHe 428500
C_/'
Page2/2 2021-09-30 14:23:40

C

Date: September 30, 2021 4:07:18 PM

System ID: JP15471169

Page 26/ 34



© 2021 by Agilent Technologies Agilent CrossLab Compliance Services

General
Document Name: | Test Report
Batch Summary Report
Batch Folder: CiMAgilent Service\DQ 30 Sep 2021\8G H2 new.bh
Analysis File: BG H2 new.batch.bin
Tune Step: #1 H2
Rict Acq. Date-Time Data File Sample Name Type Lave Ditution
1 2021-09-30 15:08:58 BGH2.d BG H2 Sample 1,0000
Pagel1/2 2021-09-20 15:10:31
C
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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: ) i R e SN et e ¢ | B - R ¢S WO .o MR W BERLRE L - Y
Document Name: ITest Repo
e, - .
Batch Summary Report
Analyte Table
78 [HZ]
Sample Name CPS
1 BG Ha 21500,
Page2/2 2021-0%-30 15:10:31
Date:

September 30, 2021 4:07:18 PM
System ID: JP15471169
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General
;......_‘.._._._..-.._ - VPR R S I MRS —— e e e i nn SN - S . A kB e A e e e g ]
Document Name: -Test Report I
: '
Batch Summary Report
Batch Folder: DAAgilent Service\OQ 30 Sep 2021420 Min.b\y
Analysis File: 20 Min.batch.bin
Tune Step: #1 No Gas
Rijct Aca, Date-Time Data File Sample Name Type Level Dilution
1 2021.09-30 15:17:44 20 Mind 20 Mip Sample 1.0000
C\, Page 1/2 2021-09-30 154642
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Document Name: I Test Report
|
| e e o I
Batch Summary Report
Analyte Table
7 [MNoGas 9 [NoGasl | 59 [NoGa: 89 [No Gas 0 [MNoGas] [205 [NoGas?
_Sample Name _ CPS RSD CPS RSD CPS RSD CP5 RSD CPS RSD: CPS RSD
1] 20 Min 0.56400 702464 D.48857 0.51495 061014 073011
Page2/2 2021-09-30 15:46:43
Date: September 30, 2021 4:.07:18 PM
System ID: JP16471169
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unigue username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Panthep Kurasathain

Logged On User Name: panthep_kurasathain@agilent.com

Signature Creation Date: September 30, 2021

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

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
inferpretation of applicable regulations as well as industry best practices. The document is designed 1o 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
Agitent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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Agilent CrossLab Compliance Services

User Name: panthep_Kurasathain
Hostname: ASBKKWX315

ALS OQHW 7900 30Sep21 Transaction log @

System ld: JP15471169

Print Date: Septemier 30, 2021 4:07:22 PM

Time Transaction Activity Type of Transaction Optional Informatlon
State Performed
Seaptember 30, 2021 Audit SessionCreated  Session Neone
3:50:07 PM
September 30, 2021 Start Configuration Session None
3:60:07 PM
September 30, 2021 Audit Entitlement Licensing User is FieldEngineer and
3:50:07 PM does not require an unlock
codo
September 30, 2021 Audit Egploaded Sesslon EQP details for primary
3:52:52 PM technique [lcpMs] -
File path;
[Protocol Packs/icpMs/Config
urations/02.50/1cpMs.02.50.e
qp), EQPR File Name:
[lcpMs.02.50.eqp], EQP
Name:
[AgileniRecommended)
September 30, 2021 End Ceonfiguration Session None
3:52:64 PM
September 30, 2021 Start Qualification Session og
3:52:57 PM
September 30, 2021 Start Execution Autosampler Check : SPS4: None
3:52:57 PM Autosampler Check
September 30, 2021 End Execution Autosampler Check : 3PS4: Run Count : 1
3:53.03 PM Autasampler Check
Seplember 30, 2021 Start Execution Integrated Sample Introduction None
3:53:04 PM System {I515) Check : I1S153;
Integrated Sample Intreduction
System (1515) Check
Seplember 30, 2021 End Execution Integrated Sample Introduction Run Count : 1
3:53:08 PM Bystem (IS1S) Check : I15153:
Integrated Sample Introduction
System (I1S1S) Check
Page 1/3

Date:
System ID:

Septermnber 30, 2021 4:07:18 PM
JP15471169
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User Name: panthep_kurasathain System (d: JP15471169
Hosthame: ASBKKWX315 Print Date: September 30, 2021 4:07:22 PM

ALS OQHW 7900 30Sep21 Transaction log :

Time Transaction Activity Type of Transaction Opticnal Information
State Performed

September 30, 2021 Start Execution Autotune : G8403A: Aulotune 1 None

3:53:10 PM

Seplember 30, 2021 End Execution Autolune : GB403A: Autolune 1 Run Count : 1

3:55:08 PM

September 30, 20214 Start Execution Backgreund (No Gas Mode):  None

3:55:12 PM G8403A: No Gas Mode

Background 1

September 30, 2021 End Execution Background (No Gas Mode):  Run Count : 1
C 3.:65:40 PM GB403A: No Gas Made
Background 1
September 30, 2021 Start Execution Background (Gas Modes) : None
3:55:43 PM G8403A: Gas Mode

Background :Helium

September 30, 2021 End Execution Background {Gas Modes) ; Run Count : 1
3:56:17 PM GB403A: Gas Mode
Background :Helium

September 30, 2021 Start Execution Backgreund (Gas Modes) ; None
3:56:19 PM G8403A: Gas Mode
Background :Hydrogen

Seplember 30, 2021 End Execution Background (Gas Modes) : Run Count : 1
3:56:38 PM GB403A: Gas Mode
Background :Hydrogen

Seplember 30, 2021 Start Execution 20-Minute Stability (No Gas None
3:56:41 PM Mode) : GB403A: 20-Minute
Stability {No Gas Mode) 1

= September 38, 2021 End Execution 20-Minute Stability (No Gas Run Count : 1
C/'; 3:57:22 PM Mode) : GBAD3A: 20-Minute
Stability (No Gas Mode} 1
Seplember 30, 2021 End Qualification Session oQ
3:57:24 PM
September 30, 2021 Start Reporting Sesslon None
3:57:24 PM
Page 2/3
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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User Name: panthep_kurasathain Systom |d: JP15471169
Hastname: ASBKKWX315 Print Date: September 30, 2021 4:067:22 PM
ALS OGHW 7990 308ep21 Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed

September 30, 2021 Audit Reporting Sessian Report Generated :
4:03:07 PM Cerlificate
September 30, 2021 Audit Reporting Session Report Generated : Report
4:03:17 PM
September 30, 2021 Start Qualification Sessign oQ
4:03:59 PM
Septemnber 30, 2021 End Qualification Session o

. 4:04:08 PM

( - September 30, 2021 Start Reporting Sesslon None
4:04:08 PM
September 30, 2021 Audit Reporting Sesslon Report Generated :
4:04:26 PM Cerlificate
Seplember 30, 2021 Audit Reporting Session Report Generated : Report
4:04:36 PM
L g
Sa
Page 3/3
Date: September 30, 2021 4:07:18 PM
System ID: JP15471169
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REVIEW BY SUAWJEN
APPROVED BY QK)MLW

| NEXT CAL. DATE .|oe 309,

Maintenance Protocol

Atomic Fluorescence Spectrometer

mercur DUO /
mercur DUO plus




analytikjena

An Lrdern F Pt Comgany

Serial-No.: _nt -‘?Q&@F@ ~ Customer-No.: - GM "ﬂJ.E.

Date: o &/ﬂé_lﬁﬂu' : Carried out by: _ﬁLQQ’!@!‘.‘?‘_‘L_ﬁ“‘E” .

Maintenance with following Operational Qualification (0Q) |
(requires a separate OQ protocol)

Company :,«?137 101 0R JOS fe‘ﬂucu?myf@"}/ ¢ &émw(/z'e} l’n’ﬂ?)

User v o4 ’
dontemh  snand™
Department Lab
Street Jo#H mrgﬁuu?m,r MO hvov rsz"vm A28 MO RDNVISD
Zip Code, City

YT D annd g rmannns  J02EE

oy e

( Phone

Fax

Maintenance Prodocol mercur DUOY marcur DUO plus | update 27 06 2016 Version 2 1 Koac 5
Anatylik Jana AG | Konrad-Zuse-SU 1 | 07745 Junal Gemmany



analytikjena

Maintenance works basic unit

tightness visual check inside the Mercur

visual check if gold-traps are broken

visual check if spectrometer is contaminated
visual check of the fluorescence cell

visual check of the absorption cell, incl. window
reactor cleaning

check pump-hose, if necessary change it
check swivel drive (SEV)

check drying-hose, output gas-liquid-separator
test Bubble-Sensor

check gas flows

check volume flows, reagents

recording stray light values

measurement with 30 ng/l

A Dol ki LasFgany

NNINNESNSNSNNNS

Maintenance works Autosampler Serial No.: b2 flog 280

lubricate the dosing-winding (Teflon-grease-spray)

clean the dosing cylinder, if necessary exchange it

lubricate the winding system of the height drive with some drops of il

check the toothed belt

check the position of the mechanical stopper (height: 13mm )

check the pump rate of mixing pump (<14s AS52, typ.7s/<20s AS525, typ.10s)
check the pump rate of washing cup

check the electrical hose connections for good contact

check the connectors of the magnetic valves

check the dosing hose for buckling, if necessary exchange it

Maintanance Protocsl mancur DUCY mercur DU phes | update 27 062016 Verson 2.1 Koac

Analylik Jana AG | Kearad-Zuse-Sy 1 | (7745 Janal Germeny

NENNENNENE



analytikjena

Ao Eocbwnnd Mot (oo

nominal actual
Device parameter valte value
visual check general tightness inside the Mercur ok: @A changed: [
visual check Goldtraps { Gq}oe"ﬁmfu ¥l / NG) o.k. ﬁ changed: ]
visual check spectrometer
Fluorescence cell ok: A changed: [
Absorption cell, incl. window ok: I |changed: [
lens ok: @ changed: O
Swivel drive (SEV) ok: [A |changed: [J
check pump hoses o.k. E, changed: |
check hoses and hose connectors ok: [A |changed: [
( check and clean reactor ok: & changed: [J
check drying hose output Gas-liquid-seperator ok: [A changed: O
check bubble-sensor ok: [4 |notok: [J
Check gasflow
Argon pressure valve 4 1.2 - 1.5bar .5 bay
10 Nifh or
Va1 0.166 NUmin | @+ /66
50 Ni‘fh or
Valve 2 0.833 NL/min | O- g3/
5 Nith or
Vaje 3 0.083 NL/min v ‘0??
10 Nith or
Valve 4 0.166 NL/min afb?
Check liquidflow
Acid f‘fr:::‘;m'” 25w/ miv,
I' Red.-agent i.?nr::.:mm 45 m’/’ My,
10mi/min o |
ow |/ w
Sample Con] { 1/ V4 E
Adventitious light - values (V) from file
100 ] O
200 0 V)
300 O O
350 ) |
400 i L
450 I %]
500 9 17
550 19 3L
575 L 5)
600 3L 91 -
Mainlenance Protodal mencur DLICY mercur DUD plus | update 27,06 2016 Vernon 2.1 Koec 415

Analylik Jena AG | Keorad-Zuze-Sb. 1 | 07745 Jena! Genmeny
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A Ledevant Haavet Company

nominal actual
Device parameter Sl ia Valic
Analytical parameters Fluorescence cell
Conditions.: max.conc.: 10pg/L  PMT-voltage: ;..'33'? ...... W
Blank-solution Int ﬂﬂ?’{?ﬂfr

Int>0.0015 |Int,... 0. 0058

without enrichment / FBR 30 ng/L RSD <3 % RSD!QE%

Conditions.: max.conc.: 1.7ug/lL PMT-voltage: 3.52—\!

Blank-solution o %ggzg

s : Int > 0.008 Int,.. L Q&7

with enrichment / FBR 30 ng/L RSD < 3 % RSD.OSY. %

( Fok.- factor ( Intz / Int; ) >3.5 4,206

Analytical parameters Absorption cell

Blank-solution Enoww
Ext. > 0.0012 |Ext. 0004

RSD<5% |RSD.3-32 %

without enrichment / FBER 100 ng/L

Comments

/YF l’-(t.(:‘/@éwj %L‘rﬂw' 'é.ﬁ'ﬂgﬂ:h ‘l.h\l.}:ﬁ'h_?‘ém

Signature Technician ' Signature Customer
 Bawakde, bfov]son ot
Place, Date (DD/IMM/YYYY) Place, Date (DD/MMYYYY)
Er :Eﬁ;t F-'I.-I':".-'-I:E'-'.LF DO .'r-r-.:: DUO phus | update f_uh 2016 Version 2,1 Koet B 55
Analylik Jena AG | Konrad-Zuse-5ir 1 | 07745 Jena! Garmany



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

53404 PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG BANGRKOE 10250

TEL.O-2717-3000-24  FAX, 0-2719-1ki84

Cert. No.: 21TM2188

Page.: 10of 3

Certificate of Calibration
Equipment : Autoclave
Manufacturer : AES Laboratory | REVIEW BY o SithichekT.
Model : Maslerclave 528 | APPROVED BY
Serial No. : 34677152 NEXT CAL. DATE ﬂ"llﬂb[‘}ﬁ;
ID No. : BKK_MLOO43 ‘
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : Media Preparation Room
Received Order : 1 December 2021
Calibration Date : 1 December 2021

Ambient Temperature : {26+ 10)°C

Relative Humidity : {50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : % .

Approved Signatory
{ j Pomnthippa Tameyakul
(+ ) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 7 December 2021

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

This certificnte may noi be reproduced oaher than in full, excepr with the prior wrinien

approval of the head of Calibronon and Testmg Equipment Services

A 0007203



Equipment ; Autoclave Cert. No.: 21TM2188
Condition As-Received : Used ltem Page.: 2of 3
Reference : 2112-00020C-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 accerding to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44060450 21LM4N 06 Mar 2022
2. This certificate is valid only to the item calibrated on dale and place of calibration,
3. This cerification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Calegorizalion of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source

Environmental
/’5'8'__"‘\ (°C) | (%RH.)] (Volt)
\-~.._____--‘/ Beginning of Calibration 24 51 220
Finished of Calibration 25 53 221
! Position Description an S
=== 1D No.:
1= |Center of chamber 19-14TC-01
o B 2= |Temperature sensor 19-14TC-02
3= Exhaust port 19-14TC-03

Wy, -

a 1085616



Equipment : Autoclave Cert. No.: 21TM2188
Condition As-Received : Used llem Page.: 3 of 3
Reference : 2112-00020C-2
Result of Calibration :- { * ) Without Adjustment

Operating parameter Set : Temperature= 121.0 °C

Sterilization period = 15 minute
uuc* uuc Average* .. | Pressure . Coverage
Sotting | Reading | Bosition | Siandard Reatiing | ™™ | Reading [T ostor
(°Cc) (°C) (°C) (£°C)| (bar) (x°C) k
120.792
121.0 120.7 2 120.674 0.078 1.1 0.75 2
3 120.815

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

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
Uuc* : Unit Under Calibration

MNote : 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 %.

-olo-

Waly, -

a 1085615



SN,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %5
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %/ﬁ.\?;

5304 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 U
NEC-TISI-TIS1T025

TEL.0-2717-3000-27  FAX. 0-2719-9484 CALIBRATION 0008
]
. Cert. No.: 22TM102
. . . Page.: 1 of 3
Certificate of Calibration
Equipment : Incubator
£ ¥
T B N SHEL-LAB REVIEW BY.: ciciiiivammmii o wranis S
Model : 1915A APPROVED BY
Serial No. : 0200599 NEXT CAL. DATE ‘9}0}’3‘1)}.
ID No. : BKK_MLOD10
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phalthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Location : Incubation & Micrological Reading
Received Order : 21 January 2022
Calibration Date : 21 January 2022
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by : W .

Approved Signatory

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

Issue Date : 3 February 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate moy nod be reproduced caber than in Mull, excep with the prior wrillen

Approval of the hesil of Corporate Services 3 @ Equipment Calibrotion amld Testing Services

A 0037377



Incubator
Used ltem
2201-06160C-1

Equipment ;

Condition As-Received :
Reference :

Procedure Used :-

Cert. No.: 22TM102
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according lo direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-80.

Condition of this result of calibration
1. Reference standard instrument:-
Instrument
1 ) Data Acquisition

Model
34972A

Serial No.
MY57013711

Cert. No. Due Date
21LM7 16 Jun 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit,

Result of Calibration :-
Function of UUC* ;: Temperature Source

(") Without Adjustment

Fresh air setting : Close Environment during calibration
B  Beginning Finished
2 2 Temp. (°C) 26 25
REL.Humid. { % ) 53 54
4 = 2 AC Supply ( Volt ) 220 221
a (red)
5
H 6 T Hi2 R . ;
LR % Position : of. Std
y oF ID No.:
______ '.I o D
! W2 7 1t . / 1 18-18RTD-01
e 2 18-18RTD-02
. W P 3 18-18RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-18RTD-04
a= 10 cm D= 090 m 5 18-18RTD-05
6= A0 s 12 m 7 18-18RTD-07
Copacity= 081 8 18-18RTD-08
9 (ref.) 18-18RTD-09

1A

a 1092309



Equipment : Incubator Cert. No.: 22TM102

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

Reference : 2201-06160C-1

Result of Calibration :- ( *) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uucH uuc* Temperature Temperature Overall Uncarstaty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°c) (*C) (£°C) ("C) (°C) (£°C) k
35.0 35.0 35.0 0.043 0.41 0.42 0.30 2

Calibration Measured Temperature [ °C )
Point Position
() 1 2 3 4 5 6 7 8 9 (ref.)
35.0 34.801 34,868 34.862 35.012 35.040 35.010 35.084 35.040 35.178

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

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

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

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

-olo-

Wal,.

a 1092308



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES -':: f"/-':-.\"“‘\ t-?
A
534/ PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Hhustile?
MEC-TISI-TIS1T025
TEL. 0-2717-HeN-27  FAX, D-2719-24584 CALIBRATION 0008

W
iy,
o
LTy

Cert. No.: 21TM1101
Page.: 1 of 3

Certificate of Calibration

oo ST |

Manufacturer : Binder ——— i

Model ED240/E2 | Ik
oael : R o

Serial No. : 00-15533 e

ID No. : BKK_MLO013

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

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

Location : Media Preparation Room
Received Order : 7 June 2021

Calibration Date : 7 June 2021

Ambient Temperature : {26 £10)°C

Relative Humidity : (50 +30)%
Calibrated by : Preecha Hiahib

Approved by : :ﬂhbl 2

Approved Signatory

{ ) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 21 June 2021

The Uncertainties are for a confidence probability of approximately 95%

This vertificate muy it be reproduced other than in full, except with the praor writien

Approval of the head of Corporite Services 3 @ Egulpment Calibention and Testing Services

A 0029135



Equipment ; Hot Ajir Oven Cert. No.: 21TM1101
Condition As-Received ;: Used ltem Page.: 2 of 3
Reference : 2108-01010C-2
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Thermocouple Type T.
The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013823 21LM3 26 Feb 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
1, , Temp. (°C ) 26 27
REL.Humid. ( % ) 65 72
T W AC Supply (Volt) | 220 222
g
i g h* Ref. Std,
’ ¥ . 5 3 Position : 5
Wiz o JHEL / 1 19-17TC-01
. Ta- 2 19-17TC-02
) " . 3 19-17TC-03
Probe Installation Details : Dimension of Chamber : 4 19-17TC-04
a= 50 cm . 050 m 5 19-17TC-05
b= 50 om 5 e 6 19-17TC-06
c= 50 cm ! 080 m 7 19-17TC-07
Capacity = 024  m’ 8 18-17TC-08
9 (ref) | 19-17TC-09
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Equipment ; Hot Air Oven Cert. No.: 21TM1101
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2106-01010C-2
Result of Calibration :- ( *) Without Adjustment
Function of UUC" : Temperature Source
Calibration vuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(C) (C) (*C) (£°C) (°C) (*C) (#°C) k
180 180 180 0.67 2.4 3.3 1.5 2
Calibration Measured Temperature ( °C )
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref)
180 179.315 | 181.249 | 178,684 | 180.035 | 179941 | 180.511 | 178.4209 | 180.268 | 179.065

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

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

MNote : 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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATLION AND TESTING SERVICES "3'.,: f}':‘\“\:
53404 PATTANAKARN ROAD SO1 15, 51 JANLUANG, SUANLUANG BANGKOK 10250
NSC-TISI-TIS17025
TEL. 0-2717-3000-27  FAX. 0-2719-5484 CALIBRATION o008

Cert. No.: 22TM677

Certificate of Calibration Page.: 1 of 3
Equipment : Water Bath
REVIEW BY 5’”*"‘5"!*
Manufacturer : Memmert
APPROVED BY =
Model : WNE 45 f !J
20/p12%
. DA sy
Serial No. : L712.0429 NEM CAL, Sals
1D No. : BKK_MLOOSE
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : Incubator & Microbiological Reading
Received Order : 20 May 2022

Calibration Date : 20 May 2022

Ambient Temperature : {26 +£10)°C

Relative Humidity : (50 +30)%

Calibrated by : Preecha Hilahib

Approved by @
Approved Signatory
( ) Pornthippa Tameyakul
{ ) Malee Butkruea
{ /7 Suwit Imjai

Issue Date : 24 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This eertificate may not be reprodiced other than in full, cxcept with the prior writien

Agpproval of the hesd of Corporate Services 3 : Equipment Calibration und Testing Services

A 0041433



Equipment : Water Bath
Condition As-Received :  Used ltem
Reference : 2205-04040C-1
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance

Thermometer ( IPRT X

The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No.
1) Data Acquisition 349724 MY57013823 22LM24

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (") Without Adjustment

Function of UUC* : Temperature Source

Environmental AC Voltage Supply
FoEh ( %R.H. ) ( Volt )
Beginning of Calibration 24 47 220
Finished of Calibration 24 52 221
Position : RS,
S/N.:
1 4804538-006
A , 2 - 2 4804539-007
s e N (B 3 4804539-008
k 4 4804539-009
5(ref.) 4804539-010

Front

Cert. No.: 22TMG77
Page.: 2 of 3

Due Date
26 Feb 2023
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Equipment : Water Bath Cert. No.: 22TMG77
Condition As-Received : Used Item Page.: 3of 3
Reference : 2205-040400C-1

Result of Calibration :-
Function of UUC* :

( *) Without Adjustment
Temperature Source

Calibration vuc* uuc* Average* Standard Reading ( °C )

point Setting Reading Position

{°C) (*C) [ "C) 1 2 3 4 5 (ref.)

44.5 44.4 44 .4 44 5389 44.497 44 476 44,506 44.5{]?'_
Callhrtati-:::-n Uniformity | Stability Uncertainty Caverage

point Factor

(°C) ("C) (£°C) (£°C) k

44.5 0.068 0.030 0.15 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
al the reference location which are obzerved at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions,
Stability : One-half of the greatest maximum difference of measured lemperature at any one probe.

UUC* : Unit Under Calibration

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

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