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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
1 Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd CL-003-65 26 Jul 22 25 Jul 24
Calibrator Particulate Matter < 10 um (PM,) 3383
2 U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)
3 Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 22-AFM-172 31 0Oct 22 30 Oct 23 -
163268 Co.Ltd
4 Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2Jun 23 1Jun 24 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, )
Hydrogen Chloride
Mercury
Cadmium
Lead
5 Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 5Jun 23 5Jun 24
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM,5)
Hydrogen Chloride
Mercury
Cadmium
Lead
List of Instruments Certification for Air & Noise Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
1 High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-109
2 High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-110
3 High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-111
4 High Volume Air Sampler Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-112
5 High Volume Air Sample Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-113
6 High Volume Air Sample Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-116
7 High Volume Air Sample Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. N0.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-117
8 High Volume Air Sample Total Suspended Particulate (TSP) Andersen GL 2000 H-1 Jiranatee Associates Co., Ltd Ref. N0.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 0104-118
9 High Volume Air Sample Total Suspended Particulate (TSP) Andersen G52312-105-1 Jiranatee Associates Co., Ltd Ref. N0.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 200501
10 High Volume Air Sample Total Suspended Particulate (TSP) Andersen G52312-105-1 Jiranatee Associates Co., Ltd. Ref. N0.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-02
11 High Volume Air Sample Total Suspended Particulate (TSP) Andersen G52312-105-1 Jiranatee Associates Co., Ltd. Ref. N0.3383 26 Jul 22 25 Jul 24 -

Instruments, Inc.

2005-05




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
12 High Volume Air Sample Total Suspended Particulate (TSP) Andersen GS52312-105-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 200506
13 High Volume Air Sample Total Suspended Particulate (TSP) Andersen GS52312-105-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 200507
14 High Volume Air Sample Total Suspended Particulate (TSP) Andersen GS52312-105-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 200508
1 High Volume Air Sample Particulate Matter < 10 um (PM,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 4389
2 High Volume Air Sample Particulate Matter < 10 um (PM,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 4390
3 High Volume Air Sample Particulate Matter < 10 um (PM,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 4393
4 High Volume Air Sample Particulate Matter < 10 um (PM,) Andersen P10 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 4394
5 High Volume Air Sample Particulate Matter < 10 pm (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-11
6 High Volume Air Sample Particulate Matter < 10 pm (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-13
7 High Volume Air Sample Particulate Matter < 10 pm (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-14
8 High Volume Air Sample Particulate Matter < 10 pm (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25Jul 24 -
Instruments, Inc. 2005-15
9 High Volume Air Sample Particulate Matter < 10 pm (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd. Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-16
List of Instruments Certification for Air & Noise Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
10 High Volume Air Sample Particulate Matter < 10 um (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-17
11 High Volume Air Sample Particulate Matter < 10 um (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-18
12 High Volume Air Sample Particulate Matter < 10 um (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-19
13 High Volume Air Sample Particulate Matter < 10 um (PM, ) Andersen 1P10-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
Instruments, Inc. 2005-20
14 High Volume Air Sample Particulate Matter < 10 um (PM, ) Thermo Scientific 1P10-1 Jiranatee Associates Co., Ltd Ref. No.3383 26 Jul 22 25 Jul 24 -
2010-01
1 Low Volume Air Sample Particulate Mass As PM, ; Thermo Scientific Partisol 2000i Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
2000i203361302 Co., Ltd.
2 Low Volume Air Sample Particulate Mass As PM, ; Thermo Scientific Partisol 2000i Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
2000i203361303 Co., Ltd.
3 Low Volume Air Sample Particulate Mass As PM, ; Thermo Scientific Partisol 2000i Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
2000i203371303 Co., Ltd.
4 Low Volume Air Sample Particulate Mass As PM, ; Thermo Scientific Partisol 2000i Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
2000i203281303 Co., Ltd.
5 Low Volume Air Sample Particulate Mass As PM, ; Thermo Scientific Partisol 2000i Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
2000i203291303 Co., Ltd.
6 Low Volume Air Sample Particulate Mass As PM, ; Tisch Environmental TE-Wilbur Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
0133 Co., Ltd.
7 Low Volume Air Sample Particulate Mass As PM, ; Tisch Environmental TE-Wilbur Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
0134 Co., Ltd.
8 Low Volume Air Sample Particulate Mass As PM, ; Tisch Environmental TE-Wilbur Innovative Instrument Ref. No.163268 31 0ct 22 30 Oct 23 -
0135 Co, Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
9 Low Volume Air Sample Particulate Mass As PM, ; Tisch Environmental TE-Wilbur Innovative Instrument Ref. No.163268 310ct 22 30 Oct 23
0136 Co, Ltd.
1 Wind Speed/Wind Direction  [WS/WD Scarlet Tech Ltd wL-21 Thai Meteorological Department 143/23 31 Mar 23 30 Mar 24
2111DR0041
2 Wind Speed/Wind Direction ~ [WS/WD Scarlet Tech Ltd wL-21 Thai Meteorological Department 178/23 10 Apr 23 9 Apr 24
2111DR0052
3 Wind Speed/Wind Direction  [WS/WD Scarlet Tech Ltd wL-21 Thai Meteorological Department 177/23 10 Apr 23 9 Apr 24
2112DR0065
4 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 142/23 31 Mar 23 30 Mar 24 -
2111DT0072
5 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 161/23 11 Apr 23 10 Apr 24 -
2112DR0102
6 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd. wL-21 Scarlet Tech Ltd 14092022 14 Sep 22 13 Sep 23 -
2205DT0008
7 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd wL-21 Thai Meteorological Department 144/23 31 Mar 23 30 Mar 24 -
2205070105
8 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd wL-21 Scarlet Tech Ltd 14092022 14 Sep 22 13 Sep 23 -
2205070106
9 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd wL-21 Scarlet Tech Ltd 14092022 14 Sep 22 13 Sep 23 -
2205070113
10 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd wL-21 Thai Meteorological Department 163/23 17 Apr 23 16 Apr 24 -
2205070114
11 Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd wL-21 Thai Meteorological Department 164/23 17 Apr 23 16 Apr 24 -
2205070116
List of Instruments Certification for Air & Noise Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
12 |Wind Speed/Wind Direction  |WS/WD Scarlet Tech Ltd wL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -
2301DR0024
13 Wind Speed/Wind Direction  [WS/WD LSI LASTEM DNAB21 Thai Meteorological Department 217/23 8 Aug 23 8Jul 24 -
19050234
14 |Wind Speed/Wind Direction ~ [WS/WD LS| LASTEM DNA21 Thai Meteorological Department 278/23 10 Apr 23 9 Apr 24
21100293
1 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co,Ltd. 18032023 18 Mar 23 17 Mar 24 -
42C-0508011076
2 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Fisher Scientific a2¢ UAE Consultant Co, Ltd. 16032023 16 Mar 23 15 Mar 24 -
0517512000
3 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Electron 42 UAE Consultant Co, Ltd. 20042023 20 Apr 23 19 Apr 24 -
0517512001
4 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co, Ltd. 11012023 11 Mar 23 10 Jan 24 -
CM08130002
5 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co, Ltd. 15022023 15 Feb 23 14 Feb 24 -
CM19050148
6 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co, Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM19050149
7 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co,,Ltd. 16012023 16 Jan 23 15 Jan 24 -
CM19050150
8 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co,,Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM22387035
9 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Scientific 4a2i UAE Consultant Co, Ltd. 22032023 22 Mar 23 21 Mar 24

CM22387036




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient

10 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Scientific 4a2i UAE Consultant Co, Ltd. 28032023 28 Mar 23 27 Mar 24
CM22387037

11 Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Scientific 4a2i UAE Consultant Co, Ltd. 28032023 28 Mar 23 27 Mar 24
CM22387038

12 Nitrogen Dioxide Analyzer  |Nitrogen Dioxide Thermo Scientific 4a2i UAE Consultant Co, Ltd. 09012023 9 Jan 23 8 Jan 24
CM22387039

13 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Environmental a2c UAE Consultant Co, Ltd. 11012023 11Jan 23 10 Jan 24
Instrument 42C-67174-356

14 Nitrogen Dioxide Analyzer | Nitrogen Dioxide Thermo Environmental a2c UAE Consultant Co, Ltd. 03052023 3 May 23 2May 24
Instrument 42C-76412-383

15 Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company E0ANI99E15A01D3 21 Jun 21 21 Jun 24

2015PSIG
1 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd 03052023 3 May 23 2 May 24

43C-0607415779

2 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3C UAE Consultant Co.,Ltd. 07042023 7 Apr23 6 Apr 24

43C-0611116459

3 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3C UAE Consultant Co.,Ltd. 19042023 19 Apr 23 18 Apr 24

43TLC-78567-389

) Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3C UAE Consultant Co.,Ltd. 03052023 3 May 23 2 May 24

43C-62236-334

5 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3C UAE Consultant Co.,Ltd. 25042023 25 Apr 23 24 Apr 24

43C-76465-383

6 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3C UAE Consultant Co.,Ltd. 07032023 7 Mar 23 6 Mar 24

43C-65007-345

List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
7 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd 04042023 4 Apr 23 3 Apr 24
0517512002
8 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43C UAE Consultant Co.,Ltd 19042023 19 Apr 23 18 Apr 24
0517512003
9 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3i UAE Consultant Co.,Ltd 17012023 17 Jan 23 16 Jan 24
CM22387061
10 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3i UAE Consultant Co.,Ltd 07032023 7 Mar 23 6 Mar 24
CM22387062
11 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3i UAE Consultant Co.,Ltd 07042023 7 Apr 23 6 Apr 24
CM22387063
12 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3i UAE Consultant Co,,Ltd 14022023 14 Feb 23 13 Feb 24
CM22387064
13 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 01092023 9 Jan 23 8 Jan 24
CM22387065
14 Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 01092023 9 Jan 23 8 Jan 24
CM22387066
15 Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24
2015PSIG
1 Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22097008 23 Sep 22 22 Sep 23
Acceleration Level UM11229
2 Vibration Meter Vibration Level Instantel Inc Micromate Calibration Laboratory Co.Ltd Q23019604 22Feb 23 21 Feb 24
Acceleration Level UM11355
3 Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q22097248 23 Sep 22 22 Sep 23
Acceleration Level UM11356




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Ambient
4 Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019601 22Feb 23 21 Feb 24
Acceleration Level UM12393
5 Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23015866 13 Feb 23 12 Feb 24
Acceleration Level UM12394
6 Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022495 1 Mar 23 28 Feb 24
Acceleration Level UM12395
7 Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23022492 1 Mar 23 28 Feb 24
Acceleration Level um12888
8 Vibration Meter Vibration Level Instantel Inc. 721A2601 Calibration Laboratory Co.Ltd Q2302249 1 Mar 23 28 Feb 24
Acceleration Level UM11057
1 Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-064 12 May 23 11 May 24
(Acoustic Calibrator) 6457 Co, Ltd.
2 Sound Level Meter Larson Davis LxT2 Innovative Instrument 22-ACT-248 1 Apr 22 31 Mar 24
0005344 Co. Ltd.
3 Sound Level Meter Ljeq 28 hours Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 24
0005394 Co. Ltd.
4 Sound Level Meter Ljeq 28 hours Larson Davis LxT2 Innovative Instrument 22-ACT-247 1 Apr 22 31 Mar 24
0005395 Co, Ltd.
5 Sound Le Lieq 22 hours» Lamo Lasor L Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 24
0005396 Co. Ltd.
List of Instruments Certification for Air & Noise Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Stack
1 Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co,, Ltd £23-04044 25Apr23 24 Apr2a
Xylene USA 1701019
Chlorine
Hydrogen Chloride
Hydrogen Fluoride
Hydrogen Sulfide
Sulphuric Acid
Particles Smaller Than 2.5 microns
Cresol
Antimony
Argon
Beryllium
Cadmium
Chromium
Copper
Lead
Magnesium
Mercury
Nickel
Vanadium
TOC
Cobalt
6 Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660095 17 Feb 23 16 Feb 24
Oxide of Nitrogen as Nitrogen Dioxide 60899698
Carbon Monoxide




List of Instrument Certificates for Environmental Quality Analysis

NITRATE NITROGEN

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption ARSENIC Agilent Technologies AA240FS / MY13160001 Thailand Institute of Scientific MTC ACL No 387 66 2 Feb 23 1 Feb 24
Spectrometer SELENIUM and Technological Research
CADMIUM (TISTR)
COPPER
IRON
MANGANESE
NICKEL
ZINC
2 |Atomic Absorption LEAD Agilent Technologies 240Z AA | G8436A MY18130003 Agilent Technologies System Preventive 10 Oct 22 9 Oct 23
Spectrometer (Thailand) Co.,Ltd. Maintenance Checklist
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
5 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
6 [DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Harikul Science HSU012C 1 Mar 23 29 Feb 24
DEMAND
7  |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 11 Jul 23 10 Jul 24
Report
8 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY803001 Agilent Technologies Preventive Maintenance 30 Nov 22 29 Nov 23
Plasma- Optical Emission SODIUM ADSORPTION Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) RATIO
9  |Spectrophotometer CHROMIUM HEXAVALENT Agilent Cary 60 G6860A / MY 1541009 DQE Services Co.,Ltd. SP23-021 20 May 23 19 May 24
10 [UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24
Spectrophotometer DEMAND

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CHROMIUM TRIVALENT Agilent Technologies AA240FS / MY13160001 Thailand Institute of Scientific MTC ACL No 387 66 2 Feb 23 1 Feb 24
Spectrometer CHROMIUM HEXAVALENT and Technological Research
ARSENIC (TISTR)
SELENIUM
CADMIUM
COPPER
LEAD
MANGANESE
NICKEL
ZINC
2 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
4 |Continuous Flow CYANIDE AS HCN Skalar Analytical San++5000-02 / 182688 Thai Unique Co.,Ltd. SV0223/21013 21 Feb 23 20 Feb 24
Analyzer(CFA) B.V,, the
Netherlands
5 [DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Harikul Science HSU012C 1 Mar 23 29 Feb 24
DEMAND
6  |[Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 11 Jul 23 10 Jul 24
Report
7 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY803001 Agilent Technologies Preventive Maintenance 30 Nov 22 29 Nov 23
Plasma- Optical Emission Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES)
8 |Spectrophotometer HYDROGEN SULPHIDE Agilent Cary 60 G6860A / MY 1541009 DQE Services Co.,Ltd. SP23-021 20 May 23 19 May 24

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
9 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24
Spectrophotometer DEMAND
FORMALDEHYDE

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2




List of Instrument Certificates for Environmental Quality Analysis

TOTAL SUSPENDED

SOLIDS

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption SELENIUM Agilent Technologies AA240FS / MY13160001 Thailand Institute of Scientific MTC ACL No 387 66 2 Feb 23 1 Feb 24
Spectrometer CADMIUM and Technological Research
CHROMIUM (TISTR)
COPPER
LEAD
MANGANESE
NICKEL
TOTAL IRON
ZINC
MERCURY
2  |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 WO0-02273773 26 Jun 23 25 Jun 24
Spectrometer
3 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
5  |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
SOLIDS Association (Thailand-Japan)
6 |Auto Clave TOTAL COLIFORM ALP Co.,Ltd. (Japan) CL-40L / 808763 Technology Promotion 23TM763 27 Apr 23 26 Apr 24
BACTERIA Association (Thailand-Japan)
7 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Harikul Science HSU012C 1 Mar 23 29 Feb 24
DEMAND
8 [Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2312-0342 10 Mar 23 9 Mar 24
DEMAND Italia Srl. Ltd.
9 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 23TM373 11 Apr 23 10 Apr 24

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

Instruments(China)

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
10 |[Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 23TM726 26 Apr 23 25 Apr 24
BACTERIA Association (Thailand-Japan)
11 |Spectrophotometer CHROMIUM HEXAVALENT Agilent Cary 60 G6860A / MY1541009 DQE Services Co.,Ltd. SP23-021 20 May 23 19 May 24
12 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24
Spectrophotometer DEMAND
13 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP23-008 6 Jan 23 5 Jan 24
Spectrophotometer SULPHATE
14 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 23CH1148 15 Sep 23 13 Sep 24

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTI, HEAD OFFICE

139 MOG 1 S00SUNTIMAKORS 11 TAMBON BANG KALD,

ACCREDITED

AMPHOE BANG FHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 166H-2116-5860-1 FAX: (6610-2116-7140 2961
Poge 1042
Certificate of Calibration
Customer
MName 2 UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 23-ACT-064
CO.LTD. Request No : Req-2023-0975
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item = Acoustic Calibrator Class : .

Manufacturer : LARSON DAVIS Range: 94, 114 dB / 1000 Hz
Model : CAL150 Intrument Siatus :  Used

Serial Number : 6457

1+] : UAE.EFM.055/2564

Calibration Environment and Details

Temperature :(23#2°C)
Humidity : {30+ 20%RH )
Barometric Pressure 1 {1013 =100 hPa )
Received Date + 9 May 2023
Calibration Date : 12 May 2023

Location of Calibration : LAB | Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Madel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 5R0TY EEI 31 May 2023

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate provid bility of 1o d national standard, and to the

realization of the intemational System of Units (S1).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.
Calibrated By : e

Mr. Noppadon  Luangart
Service Calibration Engineer

Approved By : ey

Mr. Pacit Mathavorn

Calibration Engineer Supervi

Issue Date : 12 May 2023

it Rl withest

isndislupaugy

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €10, LTD. HEAD OFFICE
7130 MO 13, S00SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND a1 8B ]
- R

TEL: (66K-21 1-SE60-1 FAN: (663021167140 AL

Certificate of Calibration
Customer
Name © UNITED ANALYST AND} ENGINEERING CONSULTANT COLLTD. Certiflente No : 22-ACT-249
Addross ¢ B1 Soi Udomsuk 41, Sukhumit Road, Bangchak. Prakanong. Banghok Request No @ Reg-2022-0629

10260

Unit Usder Calibration Details

Mensurement item - : Sound Level Meter Microphone Class - 2
Manufasturer : LARSON DAVIS Microphone Model : 375A04
Madel : LaT2 Microphone S/N - 320156
Serial Number 0005304 Preamplifier Model : PRMILAT2B
o : UAEEFM.1152562 Preamplifier SN - 056099
Resolution ¢ 01 dB Imrasment Stats - Used.

Caliibration Environnsent und Details

Tempersture. 1 23CXIC
Humidity + S0%RH & 20 %RH
Herometric Pressare © 1013 hPa £ 10 hPa
Feveived Dule : 23 March 2022
Calibrwed Date: : 1 April 2022

Calibeation Procodure ¢ Ierhouse method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level mesers - Pant 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Trmstramment Brand Mol SN Due calibeation Tracehility
Standard Microphooe GRAS 40AN 1BE2TY 13 Sepeember 2022 GRAS
Mulsiliogacncy Calibrate uest Questeal EFADOOZ34 14 June 2022 TSI
Audio Generator Svanick Svand0l 131 1% October 2022 WK Electric
Note
The is hased on plicd by the Coverage Facsor & = 2, providing & kevel of confidence appronismately 95 %,
Calibrated By : - Approved By : 1T
M. Noppadon Leangart Mr. Pacit Mathaveen
Calibration (ifficer Callbration Engineer Supervisar
Fssue Dty ;- 1 Apeil 2022
e i full,

whastupuay_

INNOVATIVE INSTRUMENT CALIBRATION LAE
INMOVATIVE INSTRUMENT €0, LTD. HEAD OFFICT

7138 OO 13, S08SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10580 THAILAND

TEL: {66)0-21 16-5860-1 FAX: (6621 16-7 140

afas

ACCREBITED

ki STl B
CALMINATION LABORATORY
2961

Pagedol2

Sound pressure level

Certificate No : 23-ACT-064
Request No : Reg-2023-0975
Calibration Results : Without Adjustment

Calibration Range Without Adj (dB) Adj (dB) Uncertainty | Aeceptance limit
(dB) Measured Error Measured Error {+dB) Class 2 ( £ dB)
94 dB / 1000 Hz 9391 =0.09 - = 0.13 [LE0]
114 dB / 1000 He 113.97 003 2 = 0.13 040
Frequency of Sound pressure level
Calibration Range ‘Without Adjustment A i n Rimit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (+%) Class 2 (£ %)
94 dB 7 1000 Hz 100000 0,00 = = [T 1.7
114 dB /1000 He 1000.00 0,00 = 2 0.01 1.7
Total Harmonic Distortion plus Nolse of Sound pressure level (THDHN %)
Calibration Range Without Adjustment Adjustment Acceptance limit
(Hz) Measured (%o} Measured (%) (&%) Class 2 { + %)
94 dB / 1000 He 013 - 0.40 30
114 dB / 1000 Hz 0.29 = 040 30
Note :

- Apceptance limit was [ECH9422017 Class |

ibrigion results exchude the calibrator p

- The calibration results exclude the microphone volume commection

End of Calibration

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE IMSTRUMENT U0 LTOL. HEAD DFFICE

11 RO 13, SO0 SUNTINAKDRN 11 TAMBON BANG KAED,
AMPFHOE BANG FHLTSAMUT FRRAKAN PROVINCE 10530 THAILAND
TEL: (66M-2116-5860-1 FAX: (5610-2116-T140

- ipadslimaunu

Centificate No. 1-ACT-248
Request No Heq-2022-0629
1. Indication at the calibration check frequency
UL Setting Nominal Thefore Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR (LR ERR Limit
Calibrater Setting (B} (B (B B} [ {+dm (= dB)
1000 Hz | 14.00 dB 11385 1138 s e 008 wm [}
Note : Absalute sensitivicy was established by the use of Sound Cafibrator Brand SVANTEK, Model SV 154, SN 53079
2. Self-generated noise, Microphone installed
UUC Setting
T Measured | UNCERTAINTY
UUC Weighting. (B} (+d
A 17 [t
3 SE|f-EI’|EratEd naise, Microphane replaced by the electrical input signal device
ULC Setting
Measured | UNCERTAINTY
FAST /37139
VU Weighting (B (4 dB)
A 1] 010
< 35 [t
i 78 010
4. Acoustic signal test of frequency weighti Without Windscreen)
Thviation from various Froquency Acceptance
UL Setting UNCERTAINTY
Welghtlng Respone curve Limit
FAST /37139 A C Z
(4 dBy (£ dB)
STD Settlag (B} faB} (B
125 Hz ol o1 ol 0,50 0
1000 Hz oo 0.0 o0 060 1o
4000 Hz 04 03 o3 .60 in
BOOO Hz Az 03 Al 0.70 50
The resies. n full, withow:

cﬁl iEI |sm!m‘nuawm-w



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT C0., LT, HEAD GFFICE

TR MG 13, SO0 SUNTINAKORN 11 TAMBON BANG KAFD,

AMIPHOE BANG FILLSAMUT PRAKAN PROVINCD 10530 THAILAND

TEL: (86021 16-3560:1 FAX: (660021167140

Contificate No 22-ACT-240
Request No Req-2001-0629
5. Electrical signal test of frequency weightings, Weighting netwark respone with relative to 1 kHz
UUC Setting. Deviation from variows Froquency Acceptance
UNCERTAINTY
FAST /37130 Weighting Respose curve Limit
STD Setting A (dB) C (dR} Z (dB) | = dii) i+ di)
&3 He 01 -1 ikl 20
125 Hz “al [ ] a 15
150 He 0.0 [ i L5
500 Hz 0.0 o 00 15
1000 Hz 00 a0 a0 0z 10
2000 Hz 0.0 (] o 0
4000 Hz 00 a0 a0 an
8000 Hz ol 0.1 a0 i0
16000 Hz -0h -1 -1 +5, INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measared Asceptance
UNCERTAINTY
FAST (37139 REF e ERR Limit
UUC Weighting (i 1B} (B} (& dB) (+dB)
A 114,00 140 ag 02
o 114,00 141 al 0z 02
. 11400 14 al 02
UL Setting STD Measared Asceptance
UNCERTAINTY
REF e ERR Limit
() dB) 1dB) £ dB) (+dBy
Fast 1400 140 a0 m
Slow 114.00 4.0 (1] oz o1
Leg 1400 1140 a0 ]
[
i ene3laea
wwneslapanny. ...,
INNOVATIVE INSTRUMENT CALIBRATION LAR
PNOVATIVE INSTRUMENT C0.. LTI, HEAD OFFICE Ah
7130 MO0 13 S01SUNTINAKORN 11 TAMBON BANG KAED, g bl ciack et
AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10540 THAILAND e e L TR
TEL: (G6K-21 1 S860-1 FAX: H66K-21 16-T140 AT CaanATorY
Page : 576
Certificate No 22-ACT-249
Request No Req-2022-0629
3. Level linearity including the level range control
LUC Seeting ST Measured Acceptamce
UNCERTAINTY
FAST/A REF e ERR Limit
UUC Range (a8 [ By i+ dB) (= di)
419 .l 02 ]
37130 03
14 140 L) 11
10. Tone burst respanse
UUC Setting. sTD Anticipated Measured Acceptance
UNCERTAINTY
A3TH Toneburst Rel e ERR Limit
LUC Time Respone (ms) A} 4By [ (+d#) (+dB)
200 1350 1350 il 10
Fam 2 1an nis 02
0.8 [ 1w 02
200 1286 1285 Al 10
Slow (]
2 080 10ss -l 10,40
00 1290 10 0o 10
SEL 2 1080 1ws ol H10,-28
0.25 1000 wa Al +1.5.+5.0
11. Peak € Sound level
ULC Setting Amticipated Measwred Acceptance
UNCERTAINTY
FAS 5142 HEF uue ERR Limit
STD Setting (dh) a8y 148 (=dB) (i)
Comglete eycle 1374 1369 L] 3
Positive half cyche 1364 1362 -0.20 [F) 0
Megative half cycle 136.4 1362 120 20
nthe te i il wi

wwhaslainn. ...,

INNOVATIVE INSTRUMENT CALIBRATION LAR

INKOVATIVE INSTRUMENT C40, LTD. HEAD DFFICE

7138 MOG |

HSUNTINAKORN 1) TAMBON BANG EAED.

AMPHIOE BANG FHLISAMUT PRAKAK PROVINCE 1058 THAILAKD

EL: (B6K-21 1558601 FA

G2 167140

ACCRAEDITE

e
CALBRATION LaBGRATORY
A 21

Pages /.

Cenificane No
Roguest No Req-2002-0629
Long Term Stability
ULC Setting Muasured Aceeplance
UNCERTAINTY
FAST/ A/ 37-128 e Limir
STD Setting (dR) 1+ dB) {+dE)
Inisial 1an
Fimal a.n
Devisted (1
8. Level lingarity on the reference level range
ULE Seting Anticipated Deviation Acteptance
UNCERTAINTY
FAST/! A1 37-128 REF e ERR Limit
STD dR (B (it} (R 1 dB) 1 +dB)
139.00 ne 1390 on [}
134,00 354 1340 on (B}
1290 20 1250 [T [
124,00 24 1240 on (N}
119.00 ne 1s0 on 11
1h4.00 i 140 oo (B}
109.00 ne 10 on (N}
104,00 e 1040 oo 11
. a0 LT A L1
M 9 Mo on (R}
. Lo L o L1
m 2 B0 nn " L
T9.00 " o0 on (B}
T4 il D 0o L1
& 69 (] on (N}
s 64 640 on B}
19,00 » Bl on B}
54,00 54 S0 on 11
49.00 49 s0 on (R}
4d g1 a4 i ot 11
3900 E] W3 03 [
3800 kL a4 04 (B}
The renel Iy im il

INNOVATIVE INSTRUMENT CALIBRATION LAB

INKOVATIVE INSTRUMENT €0, LTI, HEAD DFFICE

T/UE0 MO |5 800 SUNTIMAKORN 11 TAMBOMN BARNG KAED,

AMPHIOE BANG PHLESAMUT PRAKAN PROVINCE 1050 THAILAND.

s, ...

TEL: (66021 158801 FAN: (6610-21 167140
Centificate No. I-ACT-249
Roquest No Peg-2002-0629
12. Overload indication
UUC Setting Memsured Arcrplance
UNCERTAINTY

FAST/A/37-129 e Limir

STD Setting il 1+ dB) (#dB)
Positive one-half eycle 428
Megative one-half eycle 1427

Deviated 02 a2 15
13. High Level Stability
ULC Setting Mensured Acceptance
UNCERTAINTY

FAST/A /37139 uuc Limit

STD Setting dEy (+dB) [ diB)
nizial 1380
Final 138.0

Devianed 0o al 03
End of Certificate
st i , withost

tonaslaipatn. ...



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT 0., LTI, HEAD OFFICE
T30 MO0 13, 501 SUNTINAKORN |1 TAMBON BANG KAFD,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 1054 THAILAND

TEL: (G6N-2116-S860-1 FAN: (660-2116-T140

AccnEDITED
o

Page: 1/6

Customer

Narme

Addrrss
10260

Unit Under Calibration Details

Certificate of Calibration

© UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD,
¢ Bl Soi Udomsuk 41, Sukhumvyit Rood, Bangchak, Prakanong, Bangkok

Certificate Mo : 22-ACT-248

Request Mo : Roq-2002-0628

Measurement isem © : Sound Level Meter Microphone Class : 1
Manufacturer : LARSON DAV Microphone Model @ 375A04
Madel 1 LxT2 Microphone SN : 329362
Serial Number + 005344 Preamplifier Model : PRMLTIC
1 © UAEEFM.M1/2563 Preamplifier SN : 071454
Resobation ¢ 0l dB Iserument Status © Used

Calibration Envirenment and Details

P CEIC

© S0 %RH 20 %RH

© 1013 hPa 10RP
Reveived Dule : 23 March 2022
Calbewted Due ;1 Agril 2022
Calibeation Procedure : In-house methed CP-SLM-01 based om IEC 61672-3 ; 2013 Electraacoustics - Sound level meters - Pant 3: Periodic sests
Location of Calibration ~+ Lab Acvustic
Reference Standard
Imstrument Brand Model . Due calibraticn Tracehility
Stamdard :\“IBP'WM GRAS 40AN 184273 15 September 2022 GRAS
Muiffecgaency Calibrator Ques Questal EFADO234 14 June 2022 TSI
Audio Generator Svaniek Svandol 131 18 Ocsater 2002 WK Electric
Note
o Is based on washtiplicd by dhe Coverage Factoe & = 2. praviding a level of confidence appraximasely 95 %.
Calibrated By : me

Mr. Noppadas Lussgart
Calibration (fficer

Approved By AT

Mr. Pacit Mathavam
Calibeation Engineor Supervisor

Tssue Date ;. | April 2022

The resalts refaied oaly 1o the

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO LTE. HEAD OFFICE

7138 MO 13, SO1SUNTIMAKRY 11 TAMIBON BANG KAED,

AMPHOE BANG FHLISAMUT PRAKAN PROVING

TEL: 466421 16-3860-1 FAX: 068H1-2116-7 140

“E IS0 THAILAND

tonersliip0RY. ...

Page 1 376

5. Electrical signal test of frequency weightl

‘Weilghting network res)

Certificabe No. 22-ACT-248

Reyuest Mo Req-2002-0628

ne with relative to 1 khz

UL Setting Deviation frem varioes Frequency Acceptance
UNCERTAINTY
FAST/ 37139 Welghting Respone curve Limit
STD Setting A (dB) C (dB)} Z (dB) | = di) i+ dB)
61 Hz 0.2 0.1 .1 10
123 Hz -1 0 a0 13
250 Hz 0l a0 (1] 15
400 Hz k1 a0 ag 15
1000 Hz a0 a0 [ a2 0
2000 Hz a0 ag [ 1]
4000 Hz o0 oo a0 n
000 Hz -l Ll (1] 0
16000 Hz -h1 -1 Al +5, <INF.
6. Frequency and time weightings at 1kHz
UUC Setting ST0 Measured Acceptunce
UNCERTAINTY
FAST /37139 REF ERR Limit
UUC Weighting dm {am) (= di) {+dB)
A 1400 140 L] 02
c 11400 140 (2] 0z a2
e 11400 140 a0 02
UUC Sesting £ Measured Acceplance
UNCERTAINTY
REF e ERR Limit
By {am) (=dB) (+dm)
Fast 11400 140 09 ol
Slow 1400 140 o 0z ol
Ley 1400 140 00 al
The resal i full, wi

tonaflaipugy. ...

INROVATIVE INSTRUMENT CALIBRATION
INKOVATIVE INSTRUME

7130 MO 13, S0 8

MTIMAKORN 1] TAMBON
AMPHOE BANG PHLESAMUT PRAKAN PROVIN

LAR

T O, LTD, HEAD DFFICE

B

AED,

CF 10530 THAILAND

‘ A et B dhe.

AW Nabnn dcoedimos B
ACCRAEDITED

== s
TEL: 16610-21 1658601 FAX: {68K-21 16-TH0 e g
Page 2/
Crtificate Mo 2-ACT-248
Request No Req-X02-0628
1. Indication at the calibration check frequency
UUC Settimg Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/A/3T-130 Level ERR uuc ERR Limit
Calibrator Sctting () (i) By (dm) [ (+dmy =amy
1000 Hz 114.00 dB 11388 nr 015 19 [ L [ 5]

Noge ©

2 self-generated noise, Microphone installed

Absalute sensitivity was esmblished by the use of Sousd Calibrator Brand SVANTEK. Model 8V 354, 58,

58079

UUC Setting
W ol 4 :
T feasured | UNCERTAINTY
VU Welghting (it (4 di)
A 1 il
3. Self-generated noise, Microphone replaced by the electrical input signal device
ULE Setting
Mrasured | UNCERTAINTY
FAST/ 31139
VUC Weighting () (:+dB)
A 48 ol
C 84 0.0
Zz 326 A
4. Acoustic signal test of frequency weightings (Without Windscreen)
Dyviation from various Frequency Acceptance
UL Setting UNCERTAINTY
Weighting Respans curve Limikt
FAST /37139 A C Z
*dB) B
STD Setting. {dR} (4R} (i} e e
125 He on al ol 050 20
1000 Hz oo an o 060 ]
4000 He 02 0z 02 060 k1]
000 Hz o L] (L8} ar 50
1
The 1l calibrmed. i fll, ﬂﬁaﬁmm
; IPURY. ...
INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT €0, HEAD OFFICE

TR MO0 13, S0]SUNTIMAKORN 11 TAMBON BANG KAEC,

AMPHOE BANG PHLI SAMUT PRAKAN PROVE)

CE 10540 THAILAND

B i
TEL: 160821 16-2860-1 FAN: 1664021 16-7 140 -""h‘;zb}l;sllwr'mf
Page 1 41
Cenificate No IACT-248
Request No Req-22-0628
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 37130 vue Limit
STD Sertiog TRy 1+ am i+ am
Tnitial 11440
Final 140
Duviated oo
8. Level linearity on the reference level ra
UUC Setting Anticipated Deviation b Enramert] | A
FAST/A/37-139 REF uue Limit
STD R (i) (R (£ i) 1B}
1300 13 1390 on 1
15400 154 1340 on (B}
12900 12 1] L1
12400 124 on (H]
o ns nea o L1
4 14 140 on L1
1900 s 190 on (H]
10400 4 a0 oo L1
W00 ] ED A L1
adnn s .o on (K]
900 89 B [ 11
03
a00 B {0 on (N}
900 Ll ™ oo [N}
00 ™ 0 o L1
69.00 69 @0 nn L1
00 23 0 on L1
5900 ) 4 [T 11
5400 5 540 on (R}
4900 5 490 oo L1
ad 00 - a1 [T [T
w0 W 194 04 LI
800 g ELE as
The it relabed i full,

tonastaipnuny. ...



INNOVATIVE INSTRUMENT CALIBRATION LA INNOVATIVE INSTRUMENT CALIBRATION LAB

ENROVATIVE INSTRUMENT 0, LT, K

AD FFICE

INNOVATIVE PNSTRUMENT CO_ LTD. HEAD OFFKE
7139 MOO

0 SUNTIMAKORN 11 TAMBOR BANG KA

713 MO0 13, 501 SUNTINAKORN 11 TAMBON BANG KAEC,
AMPHOE BA

FHLESAMUT PRAKAN PROVINCE 1050 THAILAND AMPHOE BANG PHLISAMUT FRRAKAN PROVINCE 10540 THAILAND

TEL: (66M1-21 16-3860-1 FAN: (66K-2116-7140 TEL: (8611 16-860-1 FAX: (664121167140

Certificate No I-ACT-24% Cemificate Mo ©  2MACT-4E
Request No Req-2022-0628 Requesi No Req 2022-082%
12. Overload indication
9. Level linearity including the level range control ULEC Selting Acceptance
UNCERTAINTY
UUC Setting ST Menured Acceplance PAST / A/
R EREATR FAST /A /37139 Limit
FAST (A REF uue ERR Limit STD Setting (2dm Tadm
UUC Range a8 14B) 4B) +dB} 1= dB) Pasitive ane-half cycle 1412
442 44 [ LI
37130 03 Mepative one-hall eyel 1431
14 140 a0 Ll
Deviated ]
10. Tone burst respanse
UUC Setting. STD Anticipated Measured Acceplance
UNCERTAINTY 13. High Level Stability
AT Tonehurst Rel vuc ERR Limit UUC Setting Measured Agceptance
UNCERTAINTY
VU Time Respane (mis) 148} (48) (48) i+ a8 (£am) FAST/ A/ 31130 wue Limit
200 1350 1350 oo 10 STD Sentlag (L1 (EL L) (= dB)
Fast 2 1180 nwr 03 1360
08 1mo 1088 2 Final 1380
200 1286 1285 .1 10 Do T o 03
Slow 03
2 (LX) 1089 ALl +10.-5.0
00 =0 129 0.1 1o
SEL 2 1o 1.1 0.1 10,25
- End of Certifleate
0.2s 1000 1000 00 +15.-5.0
11. Peak C Sound level
UUC Setting. Amticipated Menured Acceplance
UNCERTAINTY
5-142 RE vue ERR Limit
STD Setting (B 1dm) (a8) (B} =48
Comglete cycle 1374 1367 270 30
Pusitive halfl cycle 1364 1361 030 0.2 0
Megative half cycle 1364 1362 -0.20 20

e L .. R e ienalianny.

INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTI, HEAD DFFICE

INNOVATIVE INSTRUMENT €0, LTE. HEAD OFFICE

0 MY |3, SO0 SUNTINAKORN 11 TAMBON BANG KAED.

138 MO 13, SO0 SUNTINARORN 11 TAMBON BANG KAFG, AHEY Navenal Aceresvaven deard

i RIS R . PHOE BANG PHLI S ACCRERITRD
AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10580 THAILAND AMPHOE BANG PHLE SAMUT PRAKAN PROVINCE 10540 THAILAND | e
TEL: (66HF21 1658801 FAX: (66H-21 167140 T TEL: 16610-2110-5880-1 FAN: (6630-2116-7140 e sl
Page: 1/6. Page: /6
Certificate of Calibration PaiidaizRp 3 ZEACTOM
: - 2
i Roquest Mo @ Req-2022-0092
e e - i 1. Indication at the calibration check frequency
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No: 22-ACT-034
UUC Setting Naminal Before Adjust Adjust Accuplance
Address + B1 Soi Udomsuk 41, Sukhumvit Rosd. Bangehak, Prakanong, Banghok Request Mo Reg-2002-0062 UNCERTAINTY
e FAST /A /37139 Level e ERR vue ERR Limit
10260
Calibratar Setting (an) () (B 1By [T [EL) {4+ dB)
Ukt Under Calibration Detalls 1000 Hz 11400 JB 113,85 138 005 138 nos 0.20 5}
Mt Sound Level Meter Microphone Class: 2 e © Abshute sersitivity was established by the use of Sound Calibrator Brand SVANTEK. Model SV 154, SN. 58079
Masafcturer LARSON DAVIS Micraphone Model = 375A04
Model LaT2 Microphane SN - 320361 - ; :
i 2, self-generated noise, Microphone installed
Serial Number 0005394 Freamglifier Model : PRMLaTIC UUC Setting "
- - L red
I UAEEFMA32564 Preamplifier ST : 073810 FAST ! 37139 -
Resalution 0l d Intrusnesnt Status : Used UUC Welghting (d8) (4 di}
Calibration Emvirenment and Details A ns i
Tetmperatare : BCEIC
3. Self- noise, Microphone repl he electrical in ignal
Husmidity o 80 %RH £ 20 %RH kL p! eplaced by the electrical input signal device
UUC Setting
Barometric Pressune © 10013 kPs £ 10 hiPa Measured UNCERTAINTY
FAST /37139
Reveived Date : 14 January 2022
 Welghting [ (+dB)
Calibrated Date : 20 Janusey 2022
A n3 ol
Calibration Procedure + In-house method CP-SLM-D1 based om IEC 616723 : 2013 Elestraacoustics - Sousd Jevel mseters - Part 3: Periodic tesss
C 70 .10
Location of Calibeation + Lab Acoustic
Z s ol
Reference Standard
Instrument Brand Model 5N, Du calibration Tracebility 4. Acoustic signal test of frequency weightings (Without Windscreen)
Standard Microphane GRAS AN 15 Septesiber 2022 GRAS Dieniation from variow Frequescy Acceplunce
VUC Sefting UNCERTAINTY
Multifrequency Calibrator Quest Quest-cal 14 hane 2022 TSI Welghting Respone curve Limie
FAST | 37-139 A ]
Audio Generalor Svamtek Svand0] 131 18 October 2022 WK Electric < z [+ dB) {+dB)
STD Settlng (dB) (dB) (dR)
Note
125 He [ [ [ .50 20
The reported uncertainty is ba: o) SLan I 1L i L Cov Fa -1, vida 9%,
pan  is based idsed uncestainity malipliod by the Coverage Factor & = 2, praviding a level of confidence appeowimately 95 % i = = == == 5
4000 Hz 02 03 02 060 an
8000 Hz A 03 03 070 50
- Approved By : e
Mr. Noppadan Luangart M. Pacit Mathvorn
Calibration Officer Calibration Engineer Supervisor
Issue Diate © 21 Janary 2022
1 1
The resudts related only 4o the item calibrsed. The except in full, without ﬂm N u The Iy 10 the e calibraed. shall not full, ﬂm £
‘ PR 1 Vv s date §100 19 L L 1 o date LT IR



INROVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL, LTI, HEAD DFFICE
V030 MO 13, S0 SUMTINAKORN 11 TAMBOMN BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN PROVINGE 10540 THAILAND

TEL: (66211688801 FAX: (B6HI-21 16-7T140

/)

AR avons dereiaien Boure
ACCREDITED

‘scormoem
CALIRATIN LADORATERY
AL-7361

Page: 3/6

Certificate No

Request No

22-ACT-034

Req-2022-0092

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Devlathon from varinus Frequency Aceeprance
UNCERTAINTY
FAST | 37-139 Weighting Respone curve Lt
ST Sesting A(dB) (R Z (B} (= dB) (+dBy
63 Hz 0.2 il 0.0 n
128 Hz -1 a0 0.0 L5
250 He -kl 0 0.0 1.5
400 Hy A1 o0 0.0 1.5
1000 H a0 oo i 02 10
2000 Hr o0 oo 00 20
4000 Hz 00 (1] [ 10
8000 Hz A1 A [ s
16000 Hi Al a1 i +5, -INF
. Freq y and time weightings at 1kHz
ULE Setring ST Measured Acceptance
UNCERTAINTY
FAST /37139 REF e ERR
ULE Welghting (d5) () (dB) {+dB)
A 114,00 1140 [} 02
c 114,00 1140 oo 02 02
Zz 114,00 140 oo 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
I8 A REF uue ERR
ULC Time Respane (dB) (B (i} (+4B)
Fast 11400 1140 0.0 ol
Shaw 11400 a0 [ 02 ol
Leg 100 140 [ ol
The el retated raly o the

INNOVATIVE INSTRU

IENT CALIBRATION LAR

INNOVATIVE

STRUMENT €100, LTD. HEAD (FFICE

7139 MO 13, 501

UNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLESAMUT FRAKAN PROVINCE 10540 THAILAND

TEL: (66K-2116-5800-1 FAX: (6610-21 16-7 140

TED

Loy
AL E61

Page 56

Certificate No. 22-ACT-034
Request No Req-2022-0002
9. Level linearity including the level range control
ULC Setting STD Meusured Adveprance
UNCERTAINTY
FAST/A REF e ERR Limit
UUC Range (L1 {am) a8y 1+ dB) 1= dB)
428 430 02 11
37-13% 0.3
14 140 0o )
10. Tone burst response
UUC Setting sTD Antheipated Measured Acceptunce
UNCERTAINTY
AL3T-139 Tuneburst Rel e ERR Limit
ULC Timse Respane ms} (dB) By By [+ dB) i & dB)
200 1350 1350 [ 1
Fast 2 180 nr a3 +10,-23
0.25 9.0 108.8 02 +15,-50
200 128.6 128.5 al 1
Slow 03
2 1.0 108.9 al
200 190 129.0 0o 1
SEL 2 w0 log.1 ol +10,-2.5
0.25 100.0 1000 L) +1.5,-5.0
11. Peak € Sound level
UUC Setting Anticipated Measured
FAST/C/95-142 REF v ERR Lhmit
ST Setting (B} 1dB) dB) 1+ dB) & dBy
Complete cyele 1374 1368 60 30
Fositive balf eycle 136.4 136.1 el 0.2 0
Megative half cycle 136.4 1362 00 k)
The = infull

whgmsliAivR. ...,

HIOE BAN

G602 658601 FAN: 066H)-2 1 16-7140

INNOVATT NETRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO LT, HEAD OFFICE
TV MO0 13, SO0 SUNTIMAKRN || TAMBON BANG KAED,

PHLE SAMUT PRAKAN PROVINCE 10550 THAILAND

e

ACCREDITED
T
CALIBRATICN LADCAATCRY.
AL 2361

Page: 476

Certificate Mo

I-ACT-034

Reguest N Reg-2002-0092
7. Long Term Stability
UUC Setting Mensured Acceptance
UNCERTAINTY
FAST /A1 37-139 uuc Limit
STD Seting (B (+dB) (=B}
Initial 1140
Fimal 1140
Deviated o0
5. Level lineatiy orithe refersnos loval range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A1 37-139 REF vue ERR Limii
ST dB (| (dmy [C1] [+ dB) (= dBs)
139.00 135 13%.0 oo 1
13400 134 140 oo 1
129.00 1% 1790 oo 1
124.00 124 1240 oo 1
119.00 ns a0 oo 1
114,00 14 1140 0a 1
109,00 1o 10 oo 1
104,00 104 10 00 1
0 L wn L !
w00 w 99 a1 1
.00 L] EES 0.1 1
w00 # K19 0.1 03 1
TE00 ™ e 0.1 1
T4.00 ™ e 0.1 1
00 i G 00 1
S0 6 or] a1 1
9,00 L 0 00 L
5400 5 540 00 1
43,00 » 0 [ 0§
A0 - w1 i 1
3800 W W3 0l 1
3800 3 183 0l L
1.0 3 375 0.5 1
Ths related oo fudl, with .
e results related only L ., withost | "
whenslenuR....
INNOVATIVE INSTRUMENT CALIBRATION LAR
PENOVATIVE INSTRUMENT OO LTD. HEAD OFFKCE
TIME MO EE, SOLSUNTINAKCRN |1 TAMBON BANG KAED, b ety x4 r
AMPHOE BAMNG PHLE SAMUT PRAKAN PROVINCE 10580 THAILAND Al ke ol s 5 KR EELE N
TEL: 16600-2116-2360-1 FAX: (661-2116-T140 o .""'},’c’_‘;,‘,‘;“"”“"‘
Page : &/
Certificate o 2-ACT-034
Request No Reg-2002-002
12. Overload indication
Measured Acceplance
UNCERTAINTY
uue Limit
STD Setting (dity i+ a8 (+dB)
Positive one-half cyele 1417
Megative one-balf cycle 1418
Dieviated -0l
13, High Level Stability
UUC Setting Messured Aceeptance
UNCERTAINTY
FAST /A (37139 vue Limit
STD Setting (B} (= dB) {=dB)
Initial 138.0
Fimal 1360
Deviated aa ol 03
End of Certificate
The results related ondy 10 the il ditesied

sl



130 MO0 13, S00SUNTINAKORN 11 TAMBON BANG KAED, 7138 IO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAED,

INNOVATIVE INSTRUMENT CALIBRATION LAB INKOVATIVE INSTRUMENT CALIBRATION LAB
IUNOVATIVE INSTRUMENT 0., LTD, HEAD OFFICE AJAB PUNOVATIVE INSTRUMERT COL LTD. HEAD OFFICE AJAB
AMPHOE BANG FHLISAMUT PRAKAN PROVINCE 10540 THAILAND H o= B B )

ACCREDITED

AMPHOE BANG PHLI SAMUT FRAKAN FROVINCE 10340 THAILAND

TEL: i6630-21 16-5860-1 F (6621 167140 ""'-“.‘2';9‘6?“."— TEL: i66K G- SBE-1 FAXN: (66H-2116-7140 A pey o
Page: 16 Page : 2/
Certificate of Calibration it N
— RequestNo  :  Req20220627
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO_LTD. Certificate No : 22-ACT-247 1. Mnlication ot the ealibretion check i e
UUC Setting Nominal Before Adjust Adjust Acceplance
Address © 81 Soi Udoersuk 41, Sukhunsvit Rost Bangehak. Prakanong, Banghok Request No : Reg-2022-0627 UNCERTAINTY
FAST /A /37-139 Level vue ERRE e ERR Limit
10260
Calibeator Setting (am) (8 () tm () (e dm (+dm
Unit Under Calibration Detalls 1000 Hz 114,00 4B 113,85 138 008 138 aas 0 03
Measurement item : : Sound Level Meter Microphane Class © 2 Mate : Absshe scasitivity was established by the use of Sound Calibessor Brand SVANTEK, Madel SV 354, SN 38074
Masufacturer LARSON DAVIS Micraphane Model - 375A04
Maoded : LaT2 Microphons SN : 320355
003395 Preamplifier Model : PRMLATIC 2. self-generated noise, Microphone installed
Serial Number : 0 plifier . x =
LU S Measured | UNCERTAINTY
(] : UAEEFM.03 Pressmplifier SN : 075797 FAST/37-138 Mg . i
Resalution 0l odn Intrumest Stabs : Used UUC Welghtiag (B (+dB)
Calibratien Eavirament and Detaiks A 4 ain
Temperture: :BTEIT
Humidity P — 3. Sdl-EEnemled noise, Microphone replaced by the electrical input signal device
VU Seitin
Baromseiric Pressure © 1013 hPa & 10 BFa Measured | UNCERTAINTY
FAST/37-139
Reccived Diate 23 March 2022
UL Weightis dB} + dB}
Calibrated Date © 1 April 2022 e e : !
A %1 ol
Calibration Procedure Tn-hiomse: method CP-SLM-01 based om IEC 616 Sound level meters - Pan 3: Perbodie tests
L 3 (]
Location of Cafibration = Lab Aco
F4 20 ol
Refirence Stanidari
Instrumen Brand Muidel SN, Due calibration Trucehility 4, Acoustic slmglmdg e ‘W"MU‘\' iﬂdxrﬁn'
Sandan! Microphone GRAS ADAN 188273 15 Seplesber 2022 GRAS Deviation froes various Frequency Acerptamce
VUC Setting UNCERTAINTY
Mulisfrequency Calibraior Quest Quest-cal EFAIHIZ3S 14 June 2022 TSI Welghting Respone curve Limit
i Generstor Sk Svandnl 131 118 ctober 2022 WK Elestric L il = - = (+am (£dm)
STD Setting () [0 L] 5 &
Mate
125 He o0 ol a 050 kL]
is based musktiplicd by the Coversge Factor & = 2. peoviding a level of confidence approximately 95 %.
3 ; PSS a = 1000 Hz 00 [ 00 060 10
4000 Hz 04 05 0s 060 10
BODA iz 02 i 03 01 0
Calibrated By : e Appraved By : 177y
Mr. Noppadon Liangart M. Pacit Mathavomn
Calibration Officer Calibration Engineer Supervisar
Tssue Diate : 1 April 2022
1
S e TSl
¢ 20A......
INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE Ah INKOVATIVE INSTRUMENT COL LTIL HEAD OFFICE

7135 O 13, SO0 SUNTINAKDRS 11 TAMBON BANG KAED,

T/130 MO0 15, SO1SUNTIMAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND A ST SuE— AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 466M-2116-3860-1 FAX: (66K-2116-7 140 TEL: (6SH-2116-5860-1 FAX: (660-2116-T180
Cenificss Mo :  2-ACT-M7 Coriificae Mo ©  2-ACT-247
RequestMa  :  Reqr2022-0627 RogacstMo  :  Req-2022-0627
7. Long Term Stability
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz VU Senting Messured Acceplanes
e UNCERTAINTY
ULC Setting Deviation from varkses Fregquency Aceeplance ; i 3
R R Y FAST/A /37138 e Limit
FAST/37-139 Weighting Respone curve Limit STD Bt Py e (440
+ +
STD Setting A(dB) C (dB) (B 1+ dB) i+ dB) il T
&1 Hz 02 R Al 20
Final an
125 He Al 00 0o 15
Divissed (1]
50 Hz 0.1 aa oo 15
500 Hz 0.1 a0 00 15 B. Level linearity on the reference level range
.2 UUC Setting Anticipated Deviation Acceptance
1000 Hz a0 00 oo o0 10 UNCERTAINTY
2000 Hz an a0 nn 20 FAST /A /37139 REF uc ERR Limit
4000 Hz an ao oo 10 STD AR (R} 148 e () (+dB)
Hz a1 1 oo 50 13900 39 139.0 g (B}
13400 154 1340 0 (R}
16000 He Al Al -l +5, -INF.
129.00 ”e 1290 o [H]
. Frequency and time weightings at 1kHz Lt L il i L)
UUC Setting o Measured 11900 1 1120 o L
FAST /37139 REF wue ERR ) : Lismit it A i e 4.
10900 e 1060 s (R}
UUE Welghtlag (4B 1dB) [ {+dB) {+dB)
104,00 "0 1840 o [ R}
A 11400 1140 (1] a2
0 9 " oo L
c 1400 4.0 o az 02
.00 £ wo oo [ B}
z 400 14 L 01 .00 a B [T} 1l
ni
.00 £ B LD [B]
VU Setting ST Measured Cta iy | — = o - e
I8IA REF uue ERR Lt ey = i & ¥
(B (4B} ] (£dB) (+dB) @ 0 e [T [
Fast 11400 140 (] ol i 64 1) [ [
Slow 114,00 140 o (5] ol 00 59 =0 L] Ll
Leg L14.00 1.0 00 i i) S bt - L
49.00 a9 s g 1
RRECd a4 e o 11
19.00 £ w3 ni Ll
.00 EL] a 04 [ B}

onanflipugy. ... ' oSl te.... .



INNOVATIVE INSTRUMENT CALIBRATION LAB

PNNOVATIVE INSTIUMENT €100, LTD, HEAD OFFICE

030 MO |5, S0 SUNTINAKORN 1] TAMBON BARNG KABD,
AMPIOE AN PHLLEAMUT FRAKAN PROVINCE 10540 THAILAND

TEL: (66K0-21 16 S560-| FAN: (563021167140

ACCREDITED

AE T

Page : 506,

TNNOVATIVE INSTRUMENT CALIBRATHIN LAR

PNNOVATIVE INSTRUMERT 00, LTD. HEAD OFFICE

7139 MO0 13, S01SUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN FROVINCE 1058 THAILAND

TEL: 466H-2

-1 FAX: (66H-21 167140

AccCmEDITED

= Frsim)

Pigge : 6/,

Certificase No 2-ACT-247 Certificate Mo ACT-247
Regeest No Req-2022-0627 Requess No Hey-2012-0627
12. Overload indication
9. Level linearity including the level range control ULIC Setting Mensared Avteplance
= UNCERTAINTY
ST Messured Acceptance »
UNCERTAINTY FAST/A/37-139 uuc Limit
Lo e Llmlt STD Setting By (+dB) (+dB)
ULC Range (CLH i) [+ dB) 1#dB) Positive one-halF cycle 1422
434 435
1w - - 03 = Negasive one-half cycle 1422
4 1140 ]
Deviated 0 0.2 L5
10. Tone burst respanse
VUC Serting S0 | Anticipated Messured Acceptance " o
UNCERTAINTY 13. High Lewvel Stability
AL3T139 Tonehurst Rer ERtR Limit UL Setting Measared Acceptance
UNCERTAINTY
UUC Time Respome \ms) il iy i) i +dB 1 dily FAST/A /37139 uuc Limit
2 Ll B =1k Lo STD Setting (B} (. dB) (& dB)
Fast 2 180 178 0.2 +1.0, 2.5 Imitiad 130
a2s 1090 1087 03 415,50 Fimal 1380
20 1286 1284 -2 10
Show W Deviated 00 0l 03
2 109.0 108.8 0.2 +1.0,-5.0
200 1200 1280 0 10
SEL 2 109.0 1081 .1 410,25
End of Certificate
azs 110 i -1 415,50
11. Peak C Sound level
ULC Setting Anticlpated Messured Acceptance
UNCERTAINTY
FAST/C /95142 REF uuc ERR Lhmin
ST Setting. i) dEy & dB) (= dB)
Compete cyce 1374 1368 a0 30
Positive half eyele 1364 136.2 R 02 20
Negative half cyche 1364 1362 010 0
1 1
The resalts relaed only ﬁﬁa“m The rewils relaked . pin AL ﬁﬁmm
¢ AANA....... ¢ 0. .....
INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0.. LTD. HEAD OFFICE Ah INNEWATIVE INSTRUMENT €0, LT, HEAD OFFICE A&B
=
135 MO 13, 01 SUNTINAKORN |1 TAMEBON BANG KAEO. T T139 MO 13, 501 SUNTINAKORN |1 TAMBON BANG KAED. rdn b o { » —
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND BN el B || MG EOOR L AMPHINE BARG FHLESAMUT PRAKAN PROVINCE 10580 THAILAND E18 A i R AR BLE W
e EEE
TEL: (66H2116-5860-1 FAX: (66)0-2116-T140 R A Tt TEL: (6640-2116-5860-1 FAX: 16650-21 167140 e ey o
Page: 1/6 Page : 2/6
Certificate of Calibration Cenifisate No 22-ACT-105
. 202202
s Heguest No Req-2022-0229
1. Indication at the calibration check frequency
MNamse + UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : I2-ACT-105
i UUC Setting Nomsinal Before Adjust Addjust Acceptunce
Address : 81 Soi Udoesisk 41, Sukburmyil Road, Bangehak, Prakanong, Bangkak Request Nt Req-2022-0219 UNCERTAINTY
FAST/A/37-139 Level e ERR uuc ERR Limit
10260
Calibrator Setting (de) (dB) (dB) (i) (dB) i+ dB) (= dB)
Unit Uneler Calibration Details 1000 Hz 114,00 dB 113.85 139 +0.05 [BER) 003 0.20 03

Measurement item : + Sound Level Meter

Manufacturer : LARSON DAVIS
Moxdel : LxT2

Serial Number : 0005396

D : UAEEFM.033/2564
Resolation ¢ 0l dB

Calibratien Environment and Details
Temperature TBCE2°C
Humidity i 50 %RH % 10 %RH
Barometric Pressure i 1013 hPa £ 10 hPa
Received Date : 31 January 2022

Calibmted Date i 11 February 2022

Calibration Procedur:

Microphane Class : 2
Micropbane Model : 375404
Microphane S/N : 329350
Preamplifier Model : PRMLT2C
Preamplifier SN : 073812

Intrument Statas : Used

+ In-house method CP-SLM-01 based on 1EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibemtion : Lab Acoustic
Reference Standard
Instrument. Brand Model AN e calibration Tracebility
Standard Microphone GRAS 404N 188273 15 September 2002 GRAS
Multifrequency Calibrator Quest Quest-cal EFADOI2I4 14 June 2022 TSI
Audio Genemtor Svantek Svandll 131 18 October 2022 WK Electric

Nete

The reported uncertainty is based on standard uncertainty maltiplied by the Coverage Factor & = 2, providing a bevel of confidence approximately 95 %.

Calibrated By L

Mr. Noppadoa Luangart

Calibration Officer

The results selaed only o the i

Appraved By M in
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date 11 Febnaary 2022

i 1 of the Ca.

ptin full,

PO TO-SLA-01 R0 e date 0107 16

Lana'n'l:imuqu

Note :

Self-generated noise, Microphone installed

Absolute sensitivity was established by the use of Sound Calibrtor Brand SVANTEK, Model SV 354, SN.5807%

ULC Setting
e Measured | UNCERTAINTY
UUC Weighting (i) (+dB)
A 78 [T
3. Self-g noise, Microp replaced by the electrical input signal device
UUC Setting
Mensured | UNCERTAINTY
FAST/37-139
UUC Welghting iy (+dB)
A 278 010
C 273 0.0
z 331 0.0
4. Acoustic signal test of uency weightings {Without Windscreen)
Deviation from various Frequency Asceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limie
FAST/37-13¢ A c %
(+dm) {+dB)
STD Setting (dB) (di) (dB) 7
125 Hz 0l 0l 0z 050 0
1000 Hz od o o4 160 10
4000 Hz 06 05 06 .60 i
H000 He 01 og 02 0.70 50
The results rebaied oaly librated. i shalfl not by in full, l of the Inncraive Instrusest Co.. Lid

EMTO8-SLM-01 R 2 [smu date /070 1

I.Sﬂﬁ’]i‘lijﬂ'l'l.lﬂﬂ



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O, LTD. HEAD OFFICE

035 MOD 13, S01SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (G6HFI116-38601 FAX: (66)0-2116-T140

AL IRATIG LAREIT oy
AC-2961

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €0, LTD. HEAD OFFICE

/130 MO0 13, SO0 SUNTINAKORN 1] TAMBON BANG KAEQ,

CE 10540 THAILAND

ACECMEDITED

Page : 3/6 Pagi: 416
Centificate No 22-ACT-105 Certificate Nov 22-ACT-105
Request No Req-2022-0229 Request No Req-2122-40229
7. Long Term Stability
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz UUC Setting Megsured Acceptance
UUC Settin Deviation fram various Frequenc: Aceeplance UNCERTAINTY
. i UNCERTAINTY i FAST/A/37-139 uue Limit
F 37139 Weighting Respone curve Limit STD Setting ik s il Bicael
STD Setting Afdi) C (dB} Z i) (= dB) (£ dB)
nitial 1140
3 Hz €2 00 [ 20
Final 1140
125 Ha 0l 0o o 15
Deviated o0
250 Hz Al 00 [ 1.5
500 Hz -1 [ 00 15 8. Level linearity on the reference level range
1000 He an o [N} 0.2 1.0 UL Setting Anticipated Deviathon Acceplance
UNCERTAINTY
2006 Hz of (3] (] b FAST /A 137139 REF e ERR Limit
4000 Hz ol [} (1] 30 STD 4B (B (k) (dB) {4 dB) ( +dB)
2000 He o0 0o on 50 ad 132 1390 00 L
13400 4
16000 Hz 1 Al 01 +5, -INF. = s 2 £l .2
129,00 129 12940 L] L1
&. Frequency and time weightings at 1kHz 12400 124 1240 00 Ll
VU Setting STD Measured Aceeptance 119.00 19 150 an LI
UNCERTAINTY
FAST/37-139 REF uue ERR Limit 11400 114 1140 an L1
o0
UUC Weighting (an) (dB) (dr) (+dB) (d8) i i 1090 90 1
104.00 104 Ll an L1
A 114.00 140 o 02
00 £l 0 an L1
C 114,00 140 of 0.2 02
400 £ 98 Al Ll
z 114,00 1144 o 02 i = = = T
03
3400 E2] EER) -0 (B}
UUE Setting STD Measured Acceptance
UNCERTAINTY 7900 ™ e al 7]
17139/ A REF e ERR Limit 400 ™ e ol L1
ULC Time Respone (B} (B () (+dB) (+dB) 900 5 8.9 ol T
Fast 114,00 1140 00 (%] 64000 “ 3.9 -l 11
Slow 114,00 1140 00 02 3] 5900 » 559 -0l L1
Leg 11400 1140 00 2] oo 4 539 ol LI
4000 48 489 Ll L1
e 4 o a0 L1
300 30 W2 az 11
800 38 3 a3 L1
Th resslts rlated only b0 tha iem calibrated, The cerificate shall not be ropeod in Full, without d of the | Insiremens Co, Lid e anly 1o the libraind. Th h in fat, o the Innovative Insrument Co Lid
TR SL W01 R 0 Tiase chate 0LV 8 FM-AESLMADI R0 Bisue dite DLATVIS
Ly Ly
INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL. LTD. HEAD OFFICE INNOVATIVE INSTRUMENT OO LTD. HEAD OFFICE
T30 MO0 15, SO0 SUNTINAKDRN 11 TAMEON BANG KAED, N e = — T1139 MO0 13, SO SUNTINAKORN |1 TAMBON BANG KA, * i =
AMPHOE BANG PHLI SAMUT PRAKAN PROVINGE 10550 THAILAND SN i R ACERERLYED AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND L) ettt NG KRCLT
TEL: (66H-2116-5860-1 FAX: (66)0-2116-T140 TEL: {66H-21 16-28560-1 FAX: {6610-21 16-T140 b il
Page: &6
Ceniificate No 1-ACT-105 Centificate No 22-ACT-105
Request No Reg-2022-0229 Request No Req- 20220229
12. Overload indication
9. Level linearity including the level range control UL Setting Measured Aceeptance
UUC Setting ST Measured Acceptance FAST/A /37130 e EECARTATY Limit
—— - UNCERTAINTY .
FAST/A REF e ERR Linsit STD Setting (4B} {+dB) (£ a8}
(i) (k) () (+dB) ( #dB) Posiiive oss-half cychs 417
i ke e i i = Negative ane-balf eyele 1418
L et il 1 Deviated 0.1 02 15
10. Tene burst response
ULC Setting sTD Anticipated Measured Acceptance i il
SRR TATT 13. High Level Stability
ALIT139 Tomchurst Rel e ERR Limit ULC Setting Measured Acceptance
UNCERTAINTY
UL Time Respone imsh By (B} (el (€311 {+dB} FAST/A/37-130 o Limit
200 135.0 1345 -0 Lo STD Setting (B} {4dB) i & dB}
Fast 2 1180 1176 -4 +1.0,-25 Initial 13840
025 1080 1087 3 +1.5,-5.0 Firal 1380
200 128.6 1285 A1 Lo Devinted 00 ol 0.3
Slow 03
2 108,00 1089 ALl +1.0,-5.0
200 1200 1260 of 10
SEL 2 1 L -0 0,2, 9 "
10910 1089 4.1 +1.0,-2.5 End of Certificate
0.25 10010 1000 on +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceplance
UNCERTAINTY
FAST/C/95-142 REF uue ERR Limit
STD Setting {il) (B} 1] (£dB) (+dB)
Complete cycle 1374 136.7 .70 30
Positive hal cycle 1364 136.2 020 02 0
Negative half cycle 136.4 136.2 0,20 20
Th lmed cal librated. The hall mot be regooduced except in full, without written approval of the Insovative Instrament Co., Lid

The resuhts relsed orily 80 the item calibratied. The certificate shall not be repeoduced except im Full, without writien apgeaval of the Innovative brstrussent Ca. Lid

EM-TO8-SLA-1 R0 ssue dare OLOT/ 14

Lana'n'l:imuqu

A8 TOB-GLM-1 e, B ke 0107716

I.Sﬂﬂ’]i‘hiﬂ'l'l.lﬂﬂ



INNOVAT

E INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €01, LTI HEAD OFFICE

T11 O 15, SO0 SURTINAKORN 11 TAMBON BANG KAED,

i Wt Sz 41

AMPHOE BANG PHLISAMUT FRAKARK FROVENCE 10540 THAILAND
TEL: {66)0-21 1658601 FAX: (6610-2116:7 1400 ?'T""“_,?;ﬁ,;gw‘ﬂ"‘
Fage: 1/6
Certificate of Calibration

Customer

MName ¢+ UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No : 22-ACT-035

Address + 81 Soi Udomsuk 41, Sukbssmvit Rosd, Bangchak. Prakanang, Bangkok Request Nt Reg-2002-0064

0260

Unit Under Calibration Detalls

Measuremendt item © ¢ Sound Level Meter Microphone Class : 2

Masufocturer LARSON DAVIS Microphone Model © 375404
Model LaT2 Microphone S/N - 128675
Serial Number DOOS39E Preamplifier Model - PRMILxT2C
14} UAEEFM.0352564 Preamplifier SN : 073793
Resolution @01 dB Imtrament Status © Used

Calibration Environment und Detuils
Temperatun: P BCEIC
Humidity ¢ 30 %RH 20 “%RH
Barometric Pressure © 1013 hPa £ 10 bPa
Received Date © 14 January 2002
Calibrated Date : 21 January 2022

Calibeation Procedure. + In-house method CP-SLM-01 based oo IEC §1672-3 : 2013 Electraacoustics - Sound level meters - Par 3: Periodic tests

Locatson of Calibeation o Lab Acoustic
Referenee Standard
Imstrument Brand Maodel SN [hee calibration Tracchilaty
Standard Micraphone GRAS 40AN 135273 |5 September 2022 GRAS
Maulli freguency Calibrator Quest Quaest-cal EFADMZ34 14 June 2022 TS5
Audie Generator Svantek Svandi| 131 18 October 2022 WK Elecric
N

“The reported uncerninty is based on standand uncertaisty mubtiplied by the Coverage Factor & = 2, providing a level of confidence approsimately 95 %.

Culibrated By : -
Mr. Noppadan Lusngart
Calibration Officer

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Nssme Dt

21 January 2022

The resalts rel y X o full, wi

~-tanenstumuny

INROVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT C0. LTD, HEAD OFFKCE

T30 MO 13, SOLSUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10580 THAILAND

EL: (66H121 16-SB6-1 FAX: (66K-2116-T180

Certificase No- 12-ACT-035

Heguest No Rog-2022-0094

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Dreviation from various Frequency Acceptance
UNCERTAINTY
FAST/ 37138 Weighting Respome curve Limit
HTD Setting A (DB C{dB) I (k) | + B} ( + dB)
63 Hz 02 0l Al 20
125 Hz al aa 4l 1.3
250 Hz -l g 4 1.5
500 Hz “al (2] 4l 13
1000 Hz 0o L2 oo 02 Lo
2000 Hz 0o a0 oo 20
4000 Hz 0o [ oo 0
8000 Hz -l 0.1 oo 5
16000 Hz -l Akl 1 +5, +INF.
Frequency and time weightings
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uue ERR Lbmit
UUEC Weighting By dB) dBy {4 dB) |+ dB)y
A 114.00 1140 o 0.2
c 114.00 1140 oo 02 0.2
T 11400 140 o 02
UUC Setring 5TD Measured Aceeprance
UNCERTAINTY
1A REF uue ERR Limit
Time Hespane (L1 (dB) (L i+ dB) 1= dB)
Fast 114,00 140 [ .l
Slow 14,00 140 [ 0.2 .l
Leg 114,00 1Y 00 ol
ot i full

~ienshuraugy......

TMMOVATT

INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT 0., LTD, HEAD OFFR'E

108 MO0 13, 801 SUNTINAKORS |1 TAMBOMN BANG KAED.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 1054 THAILAND
TEL: 660-21 16-S860-1 FAX: (863021 16-T140

AcCcmEDITED

CALMRATION |ANORATORY
AL 2991

Page:2/6.
Centificate No D-ACT-035
Request No Regr 2022-0094
1. Indication at the calibration check frequency
LU Setting Neminal Before Adjast Adjust Acceptance
UNCERTAINTY
FAST/A /3719 Level uue ERR uue ERR Limit
Calibrator Setsing B (dB) (a8 () (i) [+ aR) (= dB)
1000 He 114.00 4B 113.85 140 “0.15 s 0.08 020 03
Note - Absolute sensitivity was established by the wse of Sound Calibmtor Brand SVANTEK, Model 5V 354, SN 58079
2, self-generated noise, Microphone installed
UUC Setrlmg
e—— Measured UNCERTAINTY
UUC Weighting (dB) i+ dB)
A w1 L0
3. Self-generated noise, Microphone reglaoec by the electrical input signal device
VUC Setring
Meusured
FAST/37-139
UUC Weighting (dB) +dB)
A ne 0.10
o w3 010
z e 0.10
4. Acoustic signal test of weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting. UNCERTAINTY
Weighting Respone curve Limit
FAST | 37-139 A c Z
STO Seting ) (am By PE Ssin
125 Hz [} o0 o0 050 e
1000 Hz o o0 o0 0.60 10
4000 Hz 04 03 a3 0.60 X
BO00 He - 2 -t 0.7 50
[
The resues relased anily 3 rtbe i Full, withows \ 3
whgslueauny. ..
INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT C0L, LT0, HUAD GFFICE AP*AB
T30 MO0 15 SO1SUNTINAKORR 11 TAMEBON BANG KAED, e
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND e S RIS
TEL: 466421 16-5860- 1 FAX: (664021 16-T140 b
Page: 46,
Certificate No 22-ACT-035
Fequest No Req-2002-0004.
ULIC Setting Mensured
UNCERTAINTY
FAST /A /37-139 uue
STI Setting (8 (2 dB)
Iniial 140
Final 1140
Dieviated ()
8, Level linearity on the reference level range
ULC Setting Anticipated Daviation Acceptance
FAST/A/37-139 REF e ERR i Limit
STD dB 4B} (B (L1 (+dB) {1 dB)
139,00 1% 1390 00 Ll
134,00 14 1340 00 L1
120,00 [ 12800 00 11
1240 124 12400 [T LI
1900 1 1150 [ L1
14 14 11420 an L1
19,00 10 s o L1
1400 ) 1040 oo Lt
.00 ] w0 on Lt
5500 W L] al Ll
#9.00 9 T ol Ll
w00 84 R .l 01 Ll
700 ] L] 1 Ll
400 H 718 .1 Ll
.00 ] T 00 ¥
.00 64 639 0.1 L1
800 £ 590 00 L1
5400 L 540 [ 11
49.00 i 00 o [
44,00 44 w1 al L1
39,00 1 3 ol L1
IR0 L] M3 o3 LI
3700 n 375 05 Lt
The sl refied el o the iess calibrated, The ate shall rat be i . withost

wrasluegue.



INNOVATIVE INSTRU

NT CALIBRATION LAR

INNOVATIVE [

TRUMENT COL, LTD, HEAD DFFICE

188 MO0 5 S00SUNTINAKORN 1] TAMBON BANG KATD,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAKD

TEL: 1660-2016-5860-| FAX: (661121 16-T140

i BTl g $1in

Certificate No 22-ACT-038

Request Mo Req-2022-0004
9, Level linearity including the level range contral
ST Measured Acveplance
UNCERTAINTY
FAST /A REF e ERR Limit
UUC Range (4B} () (B} (= dB) (= dB)
432 434 02 [T
3139 0.3
114 140 0o N
10. Tane burst response
UUC Setting STD | Anticipated Memsured Acceptance
UNCERTAINTY
A1 Toneburst Ref e ERR Limit
ULC Tinse Respone (ms) (dB) (i (i) (% dBy (= dB)
200 1350 135.0 i 1
Fast 2 g0 "y -0l +10,-2.5
0.25 1080 04,7 -3 +1.5,-5.0
200 1288 1285 -0l 1
Slow 03
2 180 1o8.9 -0l +1.0,-5.0
200 1290 1290 L 1
SEL 2 1e.0 101 .1 +10,-25
0.25 1000 L] -0 +15,-40
11. Peak C Sound level
UUE Setting Anticipated Measured Acceptanee
UNCERTAINTY
FAST/C /95142 REF uue ERR Limnit
STD Setting (B} (R (] {£dR) (248}
Complete cycle 1374 1368 R 30
Pasitive half cycke 136.4 136.1 030 0z 20
Negative half eycle 1364 1361 030 20
1
The resudis m in il without of () 1 nL L
wislimR.......
INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE STRUMENT OO, LTD. HEAD OFFICE Ah
TR0 WO 13, SOESUNTINAKORYN 11 TAMBON BAMG KAFD, -
AMPHOE WANG PHLESAMUT PRAKAN PROVINCE 30 THAILAND aodeotl L AR
TEL: (G6H- ] 16-5860-1 FAX: (66H-21 16-T140 :‘l""'"n?‘ﬁ‘n‘,o""ﬂ"‘
Page: 1/
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No = 22-ACT-136
Address + I Soi Udomsuk 41, Sukhurmvit Reoad, Bangehak, Prakaneng. Banghok Request No: Req-2022-0085
10260
Unit Under Calibration Details
Measurement item : + Sound Level Meter Microphone Class : 2
Manufacturer o LARSON DAVIS Micraphone Model : 375404
Muodel : LaT2 Microphane § : 328676
Serial Number + HHIS40H Preamplifier Model : PRMLAT2C
(1] ¢ UAEEFM.0372564 Preamplifier SN - 073803
Rusolution thl B Imrument Stans : Used

Callbration Environment and Detalls

Temperture BiCLIC
Humidity 50%RH £ 20 %RH
Harametric Pressun: + 1013 hPa = 10 hPa
Received Dae + 14 Jamary 2022
Calibented Date + 21 Jamary 2022

Calibration Procedure + Iehouse method CP-51M-01 hased on IEC #1672

32 2013 Elecoroacoustics - Sound level mesers - Fart 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Erand Moded SN, e calibrativn Tracehility
Saandard Microphone GRAS 40AN 185273 15 September 2022 GRAS
Multifrequency Calibeatos Quest Quest-cal EFADNN234 14 June 2022 TSI
Audio Generator Svantek Svandi E1] 14 October 2002 WK Elecoric

Mate

The reparted uncertainty is based on standard uncersainty muliiplied by the Coverage Factar & = 2, providing a level of canfidence appronimately 95 %.

e

Mr. Noppadan Luangar

Calibrated By ©

Calibeation (fficer

Approved By :
M, Pacic Maghavorn
Calihration Engineer Supervisar
Tasue Dite : 21 Janwamry 2022

]
The resalts related oaly in the item cabbrated. The cemificne shall not be reprodused excep n fall. withous wrine awtw
o stz 1101

INKOVATIVE I

TRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT C00., LTE. HEAD OFFICE

T30 OO 13, SO0 SUNTINAKORM 11 TAMBON BANG KAEO,

AMPIOE BANG FHLLSAMUT PRAKAN PROVINCE 10540 THAILARD

TEL: (66K1-2116-5800-1 FAX: (60)0-21 16-T140

cEREDITED

AT LaRnRATO

AL 161
Fage 1 66 .

Cenificate No 2-ACT-135
Request No
12, Overload indication
VUL Setring Measured Acenprancs
UNCERTAINTY
FAST/ A /37-139 vuc Limit
STD Setting. (dB) (= dBy {=dB)
Positive one-balf cycle 1423
Negative ane-half cycle 1420
Devinted 03 (4] 15
13. High Level Stability
UL Setting Meusared Acceptance
UNCERTAINTY
FAST [ A /37-139 e Limit
ST Settng (dB) (£dB) (+dB)
Initial 1380
Final 1380
Devisted 0a ] 03

The results relared only o

End of Certificate

INNOVATIVE INSTRUMENT CC

WATIVE INSTRUMENT CALIBRATION LAB

TIL HEAD OFFICE

T30 MIOC 13, SO0 SUNTINAKORN 11 TAMBON BANG KAFQ,

AMPHOE BANG PHLLSAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 166K0-21 16-5860-1 FAX: (6640-2116-7 140

ll,

ac

cmEDITED

CALIRATION LanORATOTS
AL 261

Page: /6.
Certificabe No- 22-ACT-036
Request Mo Req-2022-0093
1. Indication at the calibration check frequency
UUC Setting Neminal Before Adjust Adjust Acceptunce
UNCERTAINTY
FAST (A 137139 Level e ERR e ERR Limit
Calibrater Seiting (dB) [ty (dB) (dy AdE) (+dB) (=d8)
1000 He 11400 dB 113,85 1% +0.05 139 aqs 020 [k

Bote

2., Self
[

" Setting

nerated noise, Microphone installed

FAST /37139

Messured

ULC Weighting

(a8} i+ di}

UNCERTAINTY

A

0 i

3. Self-generated noise, Microphi

one replaced by the electrical

input signal device

Absolule semsitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN.58079

UL Setiing
Messured
FAST/ 37139
ULC Welghtiag (a8} (a8}
A e oo
c m2 A
E 29 [
4. Acoustic signal test of frequency weightings (Without Windscreen
Deviation frem various Froquency Accuplance
ULC Setting. UNCERTAINTY
Weighting Respene carve Limit
FAST/ 37-139 A C z
(= dB) (+dB)
STD Serting (i) (0B} (8)
125 Hz ol 0l oo .50 20
1000 Hz 0.0 0.0 oo 060 Lo
4000 Hz 0.5 0.5 06 0.60 30
000 He 0.4 0.4 o5 ot 50
The resuhs rebaed only 1o the Iiueed. sl vt be i L withou:

wheslimn. ...



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT 00 LTD. HEAD OFFICE
T30 MO0 13, S01SUNTINAKDRN |1 TAMBOMN BANG KAEQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66MI-21 16-SB60-1 FAN: (66121 16-TI40

Page 1 36

Cenificate Mo :  22-ACT-036
Request No Req-2022-0065
5. Electrical signal test of frequency ghting network respone with relative to 1 kHz
UUC Setting Devistion fram varisus Frequescy Acceptance
UNCERTAINTY
Wlghting Respone curve Limit
ST Setting A (dB) i (dB) Z(dB) i+ dB) (EX ]
1 He 0.2 a1 i 20
125 He ALl 0o i 15
250 He 0.1 00 i 15
500 He ikl [ i 15
1000 Hie an 00 00 02 L0
2000 He an 0o 0 20
4000 Hz a 00 0.0 30
8000 Hz -1 00 0.0 i
16000 Hz ikl Al 0.0
&. Frequency and time weightings at 1kHz
UUC Setting ST Meusared Aceeptanee
UNCERTAINTY
FAST/ 37139 REF uue ERR Limit
UL Weight (B (B} (i) (+dB) (+dB)
A 14,00 140 [ 02
[ 114,00 1140 [ 0z 02
- 114,00 1140 00 02
ULIC Setting ST Measured Acceptance
UNCERTAINTY
71391 A REF uuc ERR Limit
UUC Time Respone T} (dB) idBy i+ dB} (+dB}
Fust 114.00 140 00 0l
Slow 11400 1140 00 0z 0l
Leq 114.00 1140 00 0l
1
The restits related osly 1o the shall moe be fll, witbost """‘”’Tﬁ"ﬁﬂﬁ"ﬂﬂﬁ’iﬂ
NI e 0115
INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0, LTD. HEAD OFFICE AJAB
7130 MO0 13, SO8SUNTIRAKORN [ TAMBON BANG KA, =y
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 1050 THAILAND AccnepiTED
TEL: b66HI-2 116-S860-1 FAN: 166K-2116-7 1400 caummaTan L sacnaron
Fage 156,
Certificase No. 22-ACT-036
Request No Reg-2022-0095
9. Level linearity including the level range control
ULE Setting ST Measared Acceptance
FAST/ A REF uue ERR Limit
UUC Range dB) By iy i +dB) 1 =dB)
429 412 0.3 Ll
3130 0.3
14 140 00 11
10. Tone burst response
UUC Setting STD Anticipated Messured Acceptunce
UNCERTAINTY
Al3T109 Tanehurst [ e ERR Limit
IC Time Respone {ms) (dB) (B} (A} 1+ dB) (4 dB)
00 1350 1350 [ [
Fast 2 1180 178 -2
028 1095 10858 0.2
200 1286 1285 0.1 1
Slaw 03
¥ 109, 1088 1.2 410,50
200 1200 1290 o0 1
2 109,00 [T o0 10,25
1000 W Al +1.5,-50
11. Peak C Sound level
UUC Setting Anmticipased Measured Aceeptance
UNCERTAINTY
FAST /C/05-142 REF e ERR Limide
STD Setelng (i) (dB) (4B} (o dizy [+ dB)
Complete cycle 1374 169 050 i
Positive balf cycle 136.4 1362 020 02 2
Negative half cycle 136.4 1262 00 20

The results relaned any o0 the e calibeated. The ceni

e shall st be reprsduced excopt i full, withau w-m.wtﬁrﬁm’-m ;Jﬁ m I IJ* -

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT C0. LTD. HEAD OFFKCE

T8 MO0 13, SO0SUNTINAKORN |1 TAMBON BANG KABD,

AMPHEE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAND

T

1

T2 -S| FAN: 168121 167140

aran

ACCREDITED

CaLmRATION LanoRATORY
AL 2901

Page :4/6.

Certificate No 1-ACT-036
Request No Regr 20020095
7. Long Term Stability
ULC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37139 uue Limie
ST Setting (B} (+dB) (+dB}
Initial 1140
Final 1140
Deviated ]
8. Level linearity on the reference level ran,
VUC Settlng Anticipated Deviation Acteptance
UNCERTAINTY
FAST/ A 37-139 REF e ERR Limit
STD dB (dB) (B} (B (a8} (4 dR)
139.00 139 Lk T o0 i1
134,00 134 1340 (] L1
129.00 129 1200 00
124,00 124 1240 o
11900 ng Hsn oo L1
LIEY ] 14 1140 0o [B}
0800 g 10 oo |8}
00 - 104.0 0o 11
49,00 9 wan 0n (B}
S4.00 £l n9 S L1
B9.00 a9 g 0 L1
8400 a4 Lik) 0.1 03 L1
9.00 ” T8O g L1
400 1.: T8 A L1
500 69 &0 an (B}
6400 64 &9 Al (R}
S9.00 £ sa0 o0 1
00 - 540 oo 11
w00 a 4w [ 03
o a4 441 ol 11
/00 » 391 [k 11
00 » 383 %) 1Ll
N m 35 [H] [ R}
1
The results related ondy 10 the dibesied in full, withost g
wrgnslueauny. ...
INNOVATIVE INSTRUMENT CALIBRATIHON LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
TS MO Y, SOLSUNTINAKORN 11 TAMBON BRANG KARO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

L

1680021 128001 FAN: 166°0-2116-T140

Page 18/

Cenifieate No 2-ACT-036
Request Mo Req-2022-0095
12. Overload indication
ULC Setting. Measured Accrprance
FAST /A (37-139 e Limit
STD Setting ity (£l (= dE)
Pasitive one-half cycle 1421
Negative ane-half cyche 1419
Deviated [+ 02 15
13. High Level Stability
VUC Setring Meusured Acceptance
UNCERTAINTY
FAST /A /37139 vue Limit
STD Setting (@B} (2 dB} (At}
tnitiel 1380
Final 1380
Deviated a0 ol 03
End of Certificate
The resuls refaed snly 10 the The cemificare shall i . witkost

whesliiaavn. ...



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LT, HEAD OFFICE

T30 MOO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAED,

i Bulurs v Buswguins $iie

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND ACCREDITE

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT 00, LTD, HEAD DFFICE

T139 MOG 13 SO0 SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

afas

ACCMEGITED

L RS f A vd o

N BT S de

EALBRATION LABIRATDRY

TEL: {66HF2116-5860-1 FAX: (66M=2116-7 140 E‘LWYAT@:,!%I}:\I\AYG;- TEL: {66M0-2116-5860-1 FANX: (660-2116-Ti40 AC-2061
Page: 16 Fage: 2/6
Certificate of Calibration Certificate No 2-ACT-103
st Request No Reg-2022-0230
o > 2 : 1. Indication at the ¢ check freg v
Name UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD, Certificate No : 22-ACT-103
ULC Setting Nominal Belore Adjust Adjust Acceplance
Address : 81 Soi Udonssuk 41, Sukhurnvit Road. Bangchak, Prkanang, Bangkok Request No @ Req-2022-0230 UNCERTAINTY
FAST/A/37-138 Lavel uuc ERR vuc ERR Limit
10260
Callbrator Setting () (1] (dB) (d8) (i) (+dB) (+dB)
Unit Under Calibeatian Details 1000 Hz 114,00 4B 11388 1140 +0.15 1139 008 020 03
Measurement ifem MNote : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 354, SN.5807%

¢ Sound Level Meter Microphone Class : 2

Manafacrer + LARSORN DAVIS Microphone Model : 375404
Mioadel + LaT2 Microphose /N 328668
. 2. Self-generated noise, Microphone installed
Serial Mumiber § 0005402 Preamplifier Model : PRML<T2C UUC Setting
1 + UAEEFM.0382564 Preamgplificr S : 071540 FAST/37-139 Measured | UNCERTAINTY
Resolution ol dB Imtrument Stz © Used UL Wekghitlng {dB) (= dB)
Calibwation Envirsnment and Details A 2.1 010
Temperalure ke
Selfs ise, Mi T T
Humidiny B 3. self-generated noise, Microphone replaced by the el ical input signal device
ULC Setting
Barometric Pressun: 1013 hPa £ 10 hPa Measured | UNCERTAINTY
FAST /37-139
Recewved Dute = 31 Jasuary 2022
VUL Weighting {dB) (+£dB)
Calibrated Date : 11 February 2022
A %1 (A1
Calibration Procedur: + Torhouse method CP-SLM-01 based an [EC 61672-3 : 2013 Electroacausties - Sound level nseters - Pan 3: Periodic tests
c ny 010
Location of Calibrsion ; Lab Acaustic
z 344 w10
Reference Standard
. Brand Model SN. Due calibration Tracebility 4. Acoustic signal test of frequency weightings [Without Windscreen)
Standard Microphone GRAS 40AN 184273 15 Seprember 2022 GRAS Beviatian from various Frequency Acceptance
ULC Setting UNCERTAINTY
Multifrequency Calibratar CQuess Questcal EFADIN234 14 June 2022 TSI Welghting Respone curve Limit
. FAST /37-139 A C %
Audia Genertar Svanick Svandi] 131 18 October 2022 WE Electric (4 dB) (4 dB)
STD Setting (1) (d) (di)
Nate
125 He 0 0l 0.l 050 20
The reported uncertainty is hased on standard uncerminty muliiplied by the Coverage Factor & =2, ing a level of confidence i %
¥ i iplied by R " providing a level of confi approximately 95 % 1000 Hz 00 o o 0.60 0
4000 Hz 0y 09 10 0.60 30
2000 Hz 07 07 08 0. 50
Calibiuted By : w Appraved B MEa
Mr. Moppadon Luangart Mr. Pacit Mathavorn
Calibratian Officer Calibration Enginecr Supervisar
Tssue Date : 11 February 2022
The results related only 1o the A il withent 1 of the o, L The esults selaned caly 10 the i diirated, The =0t be in full, witheut Insovative Instrumest Co., Lid

FMETI-SLA-01 R 0 [ssue date DL/ 15
[]

wnanslummuny

INNOVATIVE INSTRUMENT CAl

RATION LAB

INNOVATIVE INSTRUMENT COL LTI, HEAD OFFICE

4 b= -

i BUTu AW Busegans Sin

30 MO 13, S0 SUNTINAKORN 11| TAMBON BANG KAEO,

AMPHOE BANG PHLISAMUT FRAKAN FROVINCE 10340 THAILAND

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO_ LTD. HEAD OFFICE

k!

MDD 13, 501 SUNTINAKORN |1 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

FM-TO-SLM-01 R0 s st 0L 1E

I.Sﬂﬁ’]i‘hjﬂ'l'l.lﬂﬂ

TEL: (664021 16-5860-1 FAX: (66021 167 140 EALIRATIN CnaRATaRY TEL: (66W0-2116-5860-1 FAX: (66M-2116-7140 ALY SRR
Page: 35 Page : 46
Certificate No 2T-ACT-103 e WACT-10
Request No Req-2022-0230 Bequest Mo Req-2022-0230
7. Long Term Stability
5. Electrical signal test of frequenc ighti ighting network respone with relative to 1 kHz UUC Setting Memsured e
BNTINg pon i
UNCERTAINTY
UUC Setting Deviation from various Frequency Acceplance FAST/A/37-139 vuc Limit
= = UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit STD Setting (dB) i = dBy (% dB)
ST Setting. AfdB) € (dB) Z (dB) (=B} {+dB) Initial 1140
: 2
63 Hz 02 00 00 20 Final 1140
2
125 He 1 00 (1] L3 Deviased 00
250 Hz 1 [ [} ]
500 Hz A 00 00 1.8 8. Level linearity on the reference level range
UUC Setting Anticipated Deviutian Accoptance
1000 Hz 00 0.0 00 02 1.0 UNCERTAINTY
ITATYT- i
00 s 20 i an 0 FAST/A/37-139 REF uic ERR Limit
e & o = 77 STD dB (4B} ] () (£ dB) (+dB)
13900 139 1390 oo L1
8000 Hz (1] 0.0 00 50
140 - 1340 oo L1
16000 Hz -0l -0l -l +5, -INF.
13900 Lk 1290 o0 1.1
6. Frequency and time weightings at 1kHz oo i i - o
VUC Setting pe s o 119.00 19 1940 00 LI
= UNCERTAINTY 114.00 14 1140 oo L1
FAST/37-139 REF uuc ERR Limit
109,00 109 109.0 00 LI
UL Weighting (dB) By (dB) [+ dB) (+dB)
10400 1 1040 00 LI
A 114/ 4, ]
i a0 e i w00 Ll 9.0 00 LI
I 11400 1140 0o 02 02 400 ™ 940 00 LI
z 11400 1140 0.0 02 900 B 89.0 00 L1
03
00 = 840 00 LI
UUC Setting ST Measured Acceptance
UNCERTAINTY s e et - -
I A REF e ERR Limit 0 ™ o [ LI
UUC Time Respone [ {dB) () (+dR) (+dB) .00 ] 90 0 L1
Fast 114,00 1140 0 [T hasiad - o - i
Shaw 114,00 1140 o0 02 3] i = i ] o
M0 & 540 oo L1
Leg 114.00 114.0 o0 (8]
49.00 49 490 oo 1.1
o0 “ a0 oo L1
3900 ¥ 393 03 L1
3200 ] 383 03 L1
The esuls rslated ooy 1 the Jib ks s il ikt it e “The results related ity to the itess calibeatod. The certificate shall not be repeoduced except in full, without writsen appeaval of the Innovalive Inssrument Co., Lid

FB-TOB-SLM-01 Ry 0 L e DLOT/ 14
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0, LTD, HEAD OFFICE
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CALBRATEM LARGRATTY
A 2961

CALINNATION LANGRATORY
Ac-2961

Page : 56
Cenificate Mo 22-ACT-103
Request No Req-2022-0230
9. Level linearity including the level ra nge control
ULC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF ERR Limit
ULC Range e e e (= dB) (& dB)
432 429 03 L
37139 03
14 1140 o0 L1
10. Tone burst response
UUC Seiting ST Anticipated Measured Acceptance
UNCERTAINTY
A1 Tonehurst Rel uuc ERR Limit
UUC Time Respone (ms) (B} (B} (i) {+dRt) (& di)
200 1350 1350 ot 10
Fast z 180 1n.? 3
0.25 109,08 1087 3 +15,-50
200 128.6 1285 A1 10
Slaw 0.3
2 8.0 1089 0.1 +1.0,-5.0
200 1290 1290 (1] ]
SEL 2 1080 1080 00 +1.0,-2.5
0.25 1000 9 -l +1.5,-3.0
11. Peak C Sound level
UL Sebting Antigipated Measured Acceplance
UNCERTAINTY
FAST/C /95142 REF uuc ERR Limit
ST Setting () (R (i) (=dB) (= dB)
Complete cycle 1374 136.7 €0.70 in
Positive half cycle 1364 136.1 -0.30 0.2 wn
Megative half eyele 1364 1362 -0.20 0
The results sedted cnly to the item calibirated. The i in full, o the Innovative Instrament Co_, Lid

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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AMPHOE

KAEQ.

MANG PHLI SAMUT FRAKAN PROVINCE 10540 THAILAND

FE-TOB-BLA-01 R ) e e 0400010

Lana'n'l:imuqu

‘ W Bl Busguis 41

ey —
ACCREDITED

CALIIRATEIN LABSRATOHY
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TEL: {6610-2116-5860-1 FAX: (66)0-2116-7 140
Page : 66
Certificate No 22-ACT-103
Request No Rieq-2022-0230
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY

FAST/A/37-139 uue Limit

STD Setting dB) {+dB) (= dB)
Positive one-half cycle 1422
Negative one-balf cycle 1423

Deviated 0.1 0.2 L5
13. High Level Stability
UUC Setting Measured Acceplance
UNCERTAINTY

FAST/A/37-139 e Limit

ST Setting (dB) (+dB) {4 dB)
Initial 1380
1380

on L8] 03
End of Certificate

The sesults relatad only b the it librated The certificate shall

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

/039 MOD 13, S01 SUNTINAKCGRN || TAMBON BAN

AED,

AMPHOE BANG PHLL

ALT PRAKAN PROVINCE 10540 THAILAND

p in full, withou: written approval of the Innovieive Instrament Co., Lid
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CALIBAATKIN LABCRATERY
AC-29EL

EL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 TEL: (66M-2116-5860-1 FAX: (66H-2116-T 140
Page: 16 Page:2/6
Certificate of Calibration Lesiionte:Nip Z-ACT-101
Customer RequestNo @ Req-2022-0231
1. Indication at the calibration check frequency
Name 1 UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD. Certificate No: 22-ACT-101
UL Setting Nominal Befare Adjust Adjust Acceptance

Address : 81 Sai Udomsuk 41, Sukhumvyit Read, Bangchak, Prakanong, Banghkok Request No : Feq-2022-0231 UNCERTAINTY

FAST/A/37-139 Level e ERR e ERR Limit

10260

Calibrator Setting (B (48] (4B} (k) [ (+dB) (& dB)

Unit Under Calibration Details 1000 Ha 114.00 4B 113.85 1139 +0.05 139 008 0.2 03

Measurement item & Sound Level Meter

Manufacturer : LARSON DAVIS
Madel ¢+ LxT2

Serial Number + DODS405

n + UAEEFM.041/2564
Resolution 01 dB

Calibration Envirenment and Details

Microphone Class : 2

Microphone Model :

Microphome S/N :

Preampl

Fream

Istrument Status

ITSAA
329360
iffer Model : PRMLxT2C

+ 073800

nplifher 5
Used

WNate ;

2. Self-generated noise, Microphone installed

Absolute sensitivity was established hy the use of Sound Calibrator Brand SVANTEE, Madel SV 354, SN.S8079

UL Setting
P Measured UNCERTAINTY
FAST/37-13%
UUC Weighting (a8} (= dB)
A 73 A1)

Temperature : BCcdzc
S 3. self-generated noise, Microphone replaced by the electrical input signal device
Humidity : SD%RH £ 20 %RH 1
ULC Setting
Eanomeiric Pressure 1013 hPa % 10 hPa Measured | UNCERTAINTY
FAST/37-139
Received Date : 31 January 2022
UUC Weighting (B (+dB)
Calibrated Date : 11 February 2022
p A bl 0.10
Calibration Procedure + Tn-howse method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Soand level meters - Part 3: Periodic tests
¢ 273 010
Location of Calibrsion + Lab Acoustic
z n2 0.0
Reference Standard
Instrumnent Brand Model SN, Due calibration Tracehility 4. Acoustic signal test of frequency weightings {Without Windscreen)
Standard Microphone GRAS AN 188273 15 Seplember 2022 GRAS Devintion from various Frequency Acceptance
L UUC Setting ) UNCERTAINTY
Multifrequency Calibeator Quest Questeal EFAOI0234 14 June 2022 T51 Welghting Respane curve Limit
z FAST / 37-139 A C 7
Audso Genemator Svantek Svand0l m 18 October 2022 WK Electric i+ dB) i +dly
STD Setting (B} (dB) (di} i
Note
125 Hz 00 n 0l 050 0
The reported uncertainty is based on standand uncertainty multiplicd by the Coverage Factar & = 2, providing a level of confidence approximately 95 %. e o0 on 0 00 0
4000 Hz 0.2 0z 0z 0,60 3
OO0 Hz -0 -l 00 070 1]
Calibrated By : i Appraved By : I
IMir. Moppadon Luangart Mir, Pacit Mathavom
Calibration Officer Calibratian Engineer Supervisor
Issue Date : 11 Fehruary 2022
The results selated andy 1o the item calfoeated. The certis hall ot e ey i in full, without the Insovaily o L The: pesulis relaed caly to the libraied. The i Full, withowt of the Insovarive b Co. Lid
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STRUMENT CALIBRATION LAR

TNNOVATIVE INSTRUMENT C0., LTD. HEAD OFFICE
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ACCMEDITED

ST
EALBRATIGN LABORATONY
AC-2961

T AGEN-2 1 16-5860-1 FAX: (G6H-2116-7 140 TEL: (GEHF2116-5560-1 FAX: (66M0-21 16-T 140
Page : 3/6 Page : 4/6
Certificate No 22-ACT-101 Certificate No : 22-ACT-101
RequestNo - Reg-2022-0231 RequesiNo = Req-2022-0231
7. Long Term Stability
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz ULC Setting Mnvarnd Ateeptance
UUC Settin Deviation from vaskous Froquency Acceptance T T——
. i UNCERTAINTY i FAST/A /37138 e Limit
FAST/ 37-139 i
vk Nfeighi; Svooms carys Lty STD Setting ) (+dB) (4 dB)
STD Setting A (dB) C (B} Z (dB} 1+ dB) {+dB) -
Initial 4.0
63 Hz a2 0.0 0o 20
Final 1140
125 Hz 0l 0.0 0o 1.5
Deviated 0
250 He Al 00 0o L3
500 Hz 0.1 00 i 1.5 8. Level linearity on the reference level range
1000 Hz ) 00 0.0 02 10 UL Setting Anticipated Deviatian Acceplance
UNCERTAINTY
2000 Hz 0o 00 0o 0 FAST/A/37-139 REF e ERR Lk
4000 Hx 20 00 00 0 STD dB (dB) {dB) (dR) (+dB) (+dm)
8000 Hz b o 00 s 139.00 139 139.0 i L1
13400 134 13440 04
16040 Hz -l 01 ol +5, -INF. s
12900 129 1290 (] L1
6. Frequency and time weightings at 1kHz 124,00 124 1240 ] L
ULC Setting STD Mensured Acceptunce 119.00 119 1190 4 L
UNCERTAINTY
FAST/ 37139 REF ERR Limit HA i HAd b L1
UUC Weighting (B} (dn) {adB) (+dm) = i i e 2
10400 104 1040 an LI
A 114,00 1140 0.0 02
.00 » a0 an L1
c 114.00 1140 0.0 02 02
400 4 9.9 .1 LI
z 11400 1140 0.0 0.2 900 P P 7 b
03
34,00 . (L 4l LI
UUC Settin STD Measured Acceptance
L] UNCERTAINTY ¥ 900 ™ e Al Ll
IT1390A REF e ERR Limit 00 = = = o
ULC Time Respone (dm) (dB) {dm) i +dB) (£dB) 9000 ] 690 (1] L
Fast 114.00 1140 0.0 ol 6400 o 641 Bl [T
Slaw 114.00 1140 o 02 0.1 300 il 9.0 0 L1
Leq 114.00 1140 00 0.1 40 54 540 00 LI
2900 49 @0 00 L1
4400 £ 41 01 L1
W00 9 W3 ar L1
w00 8 w4 04 LI
The resules related only 10 e i librited The certi in full, withet wri ] of the Inmovative Insirsment Co.. Lid The sesults sebned andy 1o the iy The centiflcaee shall sot Ball, without d of the Innovative Instrument Ca_. Lid
P70 S0 Rev 0 bisae dme 0107718 M NRSL 01 R 0 T s 0L |
L Ly
INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT €0.. LTD. HEAD OFFICE A‘AB INNOVATIVE INSTRUMENT C0. LTD. HEAD OFFICE A&B
VI35 MOD 15, SO1SUNTINAKORN 11 TAMEBON BANG KAEG, T o o = T MO 15, SO0 SUNTINAKORS 11 TAMBON BANG KAED, —
AMPHOE BANG PHLTSAMUT PRAKAN PROVINCE 10540 THAILAND HEEREDCERR AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND a1 B
TEL: (6630-2116-58601 FAX: 1665021 16-T 1400 SAUBRATION LABORATORY TEL: (66)0-2116-5860-1 FAX: (66)0-21 167180 CALIBRATION LABCRATORY
Page: 5/6 Biges A/
Certificate No @ 22-ACT-101 Cerlificate Mo~ :  22-ACT-101
RequesiNo  :  Req-2022-0231 RequestNo  :  Req-2022-0231
12. Overload indication
9. Level linearity including the level range control UL Setting Measured Acceptaney
UUC Setting STD Measared = e PRI | i
- - UNCERTAINTY
FAST/ A REF e ERR Limit STD Setting (4B} (+dB) { B}
UUC Range (B} (B (B} (+dB) (+dB) Positive cocbalfeycle 1418
419 416 0.3 :
i ©» 1.1 Megative one-half cycle 1419
114 114.0 o (8] Devinted 4l
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance 13. High Level Stability
: UNCERTAINTY
A 37139 Tonehurst el vue ERR Limit UUC Setting Measured Acceptance
UNCERTAINTY
UUE Time Respone {ms) (i) (B} {6} (£dB) (& dB) FAST/A/37-139 uue Limit
200 1350 1349 -1 1 ST Setting (dB) (+dm) (& dB)
Fast 2 1180 1176 04 +1.0,-2.5 Initial 13840
023 109.0 108.8 02 Final 13840
200 1286 1285 1 1 Deviated o 0l 03
Slow 03
2 1090 108.8 0.2 +1.0,-5.0
200 129.0 129.0 [T 1
2 109.0 109.0 00 +1.0,-2.5 End of Certificate
025 100.0 100.0 00 +15,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Aceeplance
UNCERTAINTY
FAST /C/95-142 REF e ERR Limit
STD Setting (dB) (] (B} (4 dB) {=dB)
Complete cycle 1374 136.7 070 30
Positive half cycle 1364 136.2 020 02 0
Negative half cycle 136.4 136.2 -0.20 20
ly o the b T " 1 full, withowt wril 3 o s rmvative Instomment ., Lisl The pesults rekited anly 10 fh libranedd, Th o b d in full, wishout proval of th Insorument Co., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT OO, LTD, HEAD OFFICE

T30 MO 1% SO0 SUNTINAKORN |1 TAMBON BANG KABD,

AMPHOE BANG PHLE

AMUT PRAKAN PROVINGE 10540 THAILAND

AVE Vabenn dncresiemon Bears
ACCREDITED

| e
TEL: (B6M-2116-5860-1 FAN: (66H-2116-T140 CALIBAATON LA AATOAY
Page 1176
Certificate of Calibration
Custemer
Mame + UNITED ANALYST AND ENGINEERING CONSULTANT CO,, Certificate No : 22-ACT-037
Address : 81 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Prakanceg. Bangkok Request No : Reg-2022-0096
10260
Unit Under Calibration Detuils

Measarement item - : Sound Level Meter

Manufacturer : LARSON DAVIS
Model : LsT2

Serial Number 005407

D : UAEEFM.043/2564
Resolution : bl dB

Calibration Environment and Details.
Temperature 1 33°CE2°C
Humidity © 50%RH = 20 %RH
Barometric Pressare ¢+ 1013 hPa % 10 hPa
Received Date + 14 Jamemry 2022
Calibrated Date + 21 Jumamry 2022

Calibration Procedure

Microphane Class - 2

Micraphane Model -
Micruphusne S/N ©

Preamplifier Model -
Preamplifier S/

IT5AM4
129358
PRMLTIC

073802

Intnament Status = Used

¢ Irhouse method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters < Part 3: Periodic tests

Location of Calibration + Lab Acomstic
Heference Standard
Instrument Bramd Maodel SN Due calibeation Tracebility
Standard Microphone GRAS 40AN 138173 15 September 2002 GRAS
Multifrequency Calibrator Quest Orest-cal EFADNZ34 14 June 2012 TSI
Audie Genermtor Svantck Svand| 31 18 October 2022 WK Electric

Mnte.

The reparted scertainty is based on standard uncertainty mltiplied by the Caverage Factar & = 2, providing a level of confidence approximately 95 %

e

M. Noppadon Luangan

Calibestion Offieer

Approved By

i
Mr. Pacit Mathavorn

Calsbration Engireer Supervisor

Issue Date @

The results relaned

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE

ETRUMENT OO LTD, HEAD OFFICE

T30 MOO 13, SO SUNTINAKORN |1 TAMBON BANG KABG,

AMPHOE IANG PHLESAMUT PRAKAN PROVINCE 10580 THAILAND

TEL: i66H-2116-5860-1 FAN: (66)0-21 167180

21 January 2022
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CALIBRATION LaDORATERY
AC2961

Page: 3/6

ULC Setting.

Certificate No.

Reguest No

22-ACT-037

Req-2022-0096

INNOVATIVE INSTRLIM|

T CALIBRATION LAR
INNOVATIVE INSTRUMENT C0., LTD. HEAD OFFICE
7138 MO 13, SO0 SUNTINAKORN 11 TAMBON BANG KAFO,

AMPHOE BARNG PHLI

MUT PRAKARN PROVINCE 10340 THAILAND

Lo (021 10-5800-1 FAX: (B60-21 16-T140

Centifieste No = 22-ACT-007
Riguest No R 2002-0096
1. Indication at the calibration check Freguan Y
ULC Setting Naminal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST/ A/ 37-139 Level e ERR e ERR Limit
Calibeator Setting (dE) (] (B} (B} () (£ dm) {+dB)
1000 Ha 114,00 dB 113.85 138 008 1139 05 020 0.3
MNote Absolte sersilivity was established by the use of Sound Calibrator Birand SVANTEK. Modsl SV 184, SN.58070

2. Self-generated noise, Microphone installed

ULC Setting
Measared
FAST /37-13%
UUC Welghting {dB) (+dm)
A 20 o1

3. Selr:ggneramed noise, Microphone replaced by the electrical input signal device

UUE Setting
Measured | UNCERTAINTY
FAST /37-139
 Welghting (R 1 +dB)
A 4 a0
€ 2.1 ol
z 328 a
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptunce
UL Serting UNCERTAINTY
Weighting Respone curve Limit
FAST | 37-139 A 3 Z
+dB +
STD Setting [ [ (aB) 2dby (LB}
125 Hz i ol ol 050 0
1000 Hz 0 o0 o0 060 0]
4000 Hz [ ol ol 060 i
BOO0 Hiz -5 45 4 0.7 s
The roviks won e

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT OO LTEL HEAD OFFICE

TVUED MO0 13, SO0 SUNTINAKGRN |1 TAMBON BANG KAED.
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (660021 16- 386001 FAX: (66021 16:7 14

e e 419719
e "
ACcmEDITED

CALIBRATION LanGRATORY
e =)

Page4/6.

5. Electrical signal test of frequency weightings, Wi ighting network respone with relative to 1 kHe

Deviation fram varisus Frequency

Atceprance

UNCERTAI
FAST / 37130 Weighting Respene curve Limit
STD Serting A (dB) By Z (dB) i = dB) {2 ditp
63 He 0.2 a1 00 0
125 He .l [0 0.0 15
250 He .1 [ o0 15
500 Hz .1 0.0 o0 15
1000 Hz 0o 0.0 00 a2 10
2000 Hz oo 0.0 o0 E=)
4000 Hz oo a0 a0 in
BN Hz 0.1 ol a0 3
16000 Hz 0.1 0l 01
6. Frequency and time weighti
UUC Setting Measured Aceeptance
UNCERTAINTY
FAST /37-139 REF uue EHR Limit
UUC Weighting iy dE) (LU {+ dB} 1+ dB)
A 114.00 1140 ) 0.2
s 114.00 140 [0 0.2 0z
z 114,00 140 0o 02
" Setting sTD Memsured Acceptance
UNCERTAINTY
371380 A REF v ERR Limit
ULC Time Respone (dB) () (i} (= dB) i &dilp
Fast 1400 140 0.0 ol
Slaw 11400 [IEN] 00 02 ol
Leg 11400 140 L1 ol

e T IAIURN

WAL o o 0115

Centificate No B-ACT-037
Request No Req-2002-0096
7. Long Term Stability
ULIC Setting Measured Acceptance
UNCERTAINTY
FAST /A /37-139 uuc Limit

STD Setsing (B (+aBy
Initial 140
Final 140

Deviated 0o
&, Leve| linearity on the reference level range
ULIC Setting Anticipated Deviation Acteptance
FAST /A /37-159 REF (BUs ERR Limit
STD A8 (dB) (a8) ARy 1+ dB) i+ i
13000 139 139.0 [ L1
13400 134 1340 [ L1
12000 129 129.0 (1] L1
12400 124 12400 [ L1
119,00 [ 1180 [ L1
11400 14 10 (1] L1
10900 e 109.0 an L1
104,00 L] 104.0 oo 11
99,00 il w0 an i
94.00 - .9 Al L1
#9.00 3 9 Al Ll
400 L 0 4l 03 L1
79.00 ™ L] U L
7400 i T Al Ll
900 L] 9.0 an 11
6400 64 w0 o Ll
900 9 00 o LI
5400 £ 140 o 1
4900 o w0 o0 o8
00 4 441 ol Ll
900 ] 304 04 1l
3800 38 s 05 Ll
300 3 EL 06 Ll
The reauits refseed iy b the lieraecd shall vt be repesdced i full. with

wrgnslueuny. ..



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT 00, LTD. HEAD OFFICE
1% MO0 13, S0 SUNTINAKORN 11 TAMBON BANG KARD,

AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10340 THAILAND
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NS Nabwn Acereaates Bairs
ACCREDITED
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T
EALIRAT 4 LARGATERY
AL 291

166¥0-2116-5360-1 F 166021 Ti40
Pape: 56
Cenificas Mo 22-ACT-037
Request No Rieg- 20220095
9. Level linearity including the level range control
UUC Setting ST Measared Acceptance
UNCERTAINTY
FAST/A REF uue ERR Limit
VU Range () () (B} {4 dm) (4 By
41 e ol Ll
313 .3
114 140 i L1
10. Tane burst response
ULC Setting STD | Anticipated Mensured Acceplance
UNCERTAINTY
AJ3T139 Tanehurst Ref ERR Limit
ULC Time Respase {ms) (B ] ] 1+ dR) (i)
200 1350 135.0 0 i
Fast 2 1] 1.7 03 +1.0,-25
028 109.0 106 & 0.2 +1.5, 5.0
200 1286 1285 1 !
03
2 1s.a g9 -0 +1.0.-5.0
200 1290 129.1 Hrl I
2 sa 1089 -0 +1.0.-2.5
028 1000 1000 o +1.5,-5.0
11. Peak C Sound level
VUC Setting Antizipsted Measured Acceptance
UNCERTAINTY
FAST (C/95-142 REF uue ERR Limit
STD Settlng 0] (i) (R (= dB) (& dB}
Complete cycle 1374 1365 060 10
Pusitive half eycle 1364 136.1 130 a2 20
Negative half cycle 1364 136.2 0,20 20
ull, withors

wianslupuey. ..

o,
SN
“‘-.._______._/

4
TR

|
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Accredited cokbemtion faboratory £ //F"‘::‘\\ F
IS0/1EC 17025:2017 iyl
NSC-TISH-TIS 17025 s
Jranatpe Associates Co. CALIBRATION 0367 Nsc i TISI e 1?025
pohipoppe e CALIBRATION 0367
Pety sem 7,7, d Watthapea, Banghekyai, Flaw measwrement kabarotory
Banghok 10500 (Thailand) Colibration serwces department.
Tel: +650BEBOEL2
Mobile: +GEEEIIGO453
t-mal: [nac-calbration®|ranatee com
Wizh site: waw jireatee com
Certificate No. :CO-00566 Page 1062 Pages
MEASUREMENT ITEM ‘op Load Crifice Colibrtion procedre:
MANUFACTURER dersen Instruments The Ciifice gas flaw device was callbrated against
MODEL/TYPE Standard Rotory Displocertient Meter (Roats
SERIAL NUMBER Meter) Model G5/MGW2-tp, The WhEL-004
priefioien was used a3 a calibrition guidefine,
CONDITION AS-RECENED
Traceability:
CUSTOMER : United Analyst and Engineering Cansulant Co.Ltd.
" This cevtifiemte provides o troceabil The
#1 50l Udomsuk 41, Sukhurmvit Road, Bangehak, Phrakhanong, wnw,'r:m, ,::mm‘h m;,:;,
Hangkak 10260 standards; and te reailzation af the international
sustem of units (51) through the VL (National
RECEIVED DATE £02 Jun 2023 Metrokogy Institite of Netheriands) wa Certificate
MEASUREMENT DATE 12 Jun 2023 rumber: G2211901
1SSUE DATE £12 Jun 2023
LUincertalnty af Measurement:
The reported umcertainty of megsurement is based
ENVIRONMENTAL CONDITIONS: o the standard uncertainty multiphed by o
Ambient condition in the laboratory are s fallow: average factor k=2, Which for @ normat
Tareai g . - d}mm@ m»;p:;mn‘mocawmmfow_ww
Finlative Humidity 1550£15.0 WA e et
hy ir ]
asmosgheric Prassure 11010230 hia et *:,""‘ ki ol
dinta - Guide to the expression of uncertainty in
mewsurement”
CALIBRATION CONDITION:
Precondiioning + 24 hours 3t amblent canditians,

Messurement Condition

NOTED: The certificate is vaild anly to the ite dte and

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

J
NAC

JIRAMATE ASSOFIATES 00,

Calibrated by:

I Mr. Sorawit Thachalad
B Miss Jittesporn Lertsomphol

+ The average values during measurement are 24.0 °C and 564%RH,

Mr. Parinya Bacncharoen
Callbration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REMUDM

IN' WRITING FROM THE LABDRATORY

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT C0_ LTI, HEAD OFFICE
T3 MO0

I SUNTINAKGRN || TAMBON BANG KABD.

afas
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Fage : /6.
Centificate No 22-ACT-037
Request No e 2022-0096
12. Qverload indication
ULC Serting Messured Avcuplance
UNCERTAINTY
FAST /A (374130 uuc Limit
ST Setting (i) {4 dBy o+ dB)
Pasitive one-half cycle 142.%
Megative one-balf cycle 1429
Deviated o 0z 1.5
13. High Leve! Stability
UUC Setting Meusured Acceprance
UNCERTAINTY
FAST /A 137139 uuc Limit
ST Setting (CL] [+ dBy {=dB)
Initial 1380
Fisal 1350
Deviated oo LA 03
End of Certificate
[
nem calibroped. infull, ﬁﬁm 3
b o LN oo 011708
JIRANATEE ASSOCIATES COLTD
2 ber CO-005-56 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Ciifice gas flow device was callbrated by direct

method with the 5t

dard Aok

Mater (Roots Mater). The Humid ak was used as 2

medium in the system. The standard conditians are 25°C (29815 k) and 760 mmHg for standard temperature and standsed pressure respectively

Table 1: The results of ¢ Standsrd calibration dsta

Flaw rate Pressure Temperature | Temperature | O meter Bp_orificn Standard Flow [04]
Plate [#a] [Tm] ¥
m*/min memiHg ' mamHg it mfmin
1 0.705 as SLaT 1745 S0 o1315 0656
¥ 0.998 7368 55777 383 1855 0822
3 1124 1353 37,502 4619 2345 1.066
4 1172 2300 27.960 5187 2215 1128
5 1418 302 20,014 7616 2756 1365
St {ur: 2.02887
Intercept [&): -0.01391
Carrelation coefficlent {rl: 0.53986
Uncertainty [§=2): 0015 m'fmin
Table 2: The results of @ actual callaration data
Flow rate Pressure Temperature | Temperature | Ap meter ap_orifice Standard Flow [0g]
Plate [Pa] [Ta] [Tm] ¥
m'fmin mmkg - c mmig itz m*fmin
1 0.705 754535 408 7349 51470 1,745 0.829 D58
2 0598 754,592 4 2368 55.777 1166 0925
3 1124 754473 2393 2353 37.502 1349 1070
4 1172 754,436 1339 23.00 27.960 B 148 1130
5 1418 754,502 152 2302 04 7.516 1730 1368
Slope [rl: 127084
Intercapt (5: 000875
Carrelatian coefficient {r): 099985
Uncertainty (& = 1: 0015 m'fmin

***End of Certificate of Calibration®

-
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S .- B T MULTI-POINT GAS TEST REPORT e 7
| |
| TestDate  :Mar 18,2023 TestDate  : Mar 16,2023
Equipment : (Gas Analyzer (NOz) Model : 42C Equipment : Gas Analyzer (NOz) B! Model : 42C
Manufacturer :  Thermao Electron Corporation _ Serial Number : 42C-0508011076 Manufacturer :  Thermo Electron Corporation Serial Number : 0517512000
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (507) 4468~ PPM  Manufacturer: Therma Scientific Sulphur Dioxide (S03) PPM  Manufacturer - Thermo Scientific
Nitric Oxide: (NO) 4594  PPM  Model: 146i Nitric Crde (NO) PPM  Model : 1461 §
Methane (CHi) ST PPM  Serial Number : 1180540071 Methane (CH.) =i PPM  Serial Number : 1180540071
Carbon Monaxide (CO) 9848 Carbon Monawide (C0O) L e
Cylinder No. @ _EBD143262 Cylinder No. : EBD143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
_ Multi-point gas test data Eipe Multi-point gas test data
Analyzer Analyzer Display | .
Reference Value (ppb) kel (opb). Difference Error |Percent Error|  [% Error ] Reference Value (pph) (ppb) Difference Error | Percent Error | [%e Error ]
Level 1 [Zerm 0.0 0.0 0.00 0.00 0.00 %’L 0.0 0.0 00 0.00 .00
Level 2 [20.00% 100.0 100.5 0.50 0.50 50 Level 2 [20.00% 100, 1007 .70 0.70 70
T T 7000 2007 070 0.35 35 Level 3 [40.00% 200 200, 3 0.15 15
Level 4 |60.00% 300.0 300.8 0.80 0.27 27 Level 4 [60.00% 300, 300. .50 0.30 30
Level 5 |R0.00% 400.0 400.0 0.00 0.00 0.00 Level 5 |80.00% 400. 400, .00 0.00 a0
Remark : Measurng Range 500.0 ppb Ava Diference (%) 0.22 Remark : Measiring Renge 500.0 ppb Average Difference (% ¥5]
“Acceptable Limk & 5% :Acceptable Limit + 5% i
. Wulti-Point Gas Test Chart] 450 Multi-Point Gas Test Chart |
. 400 4— —
5 o 45 E = |
i = E L
00
g 8 +— —_—
g om0 ¥ 200 | N
§ o £ wi— |
= 150 g w0 42— |
£ -"‘"':F' 2 50 4 -
0 0
] 0 50 100 150 200 50 300 50 400 450
) 50 100 150 200 250 £ 50 L 450 Refarence value k)
Refarence value (pph) - - L
—+— Analyzer Display
TR i385
Calculate by
Calculate by ;
Aphinat. K.
e
Page 1 of 1 ' Fage 1 0f1 '
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?i f_\‘f % United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.
1 3 Sof Udomsuk 41, Sukhumit Road, Bangehak, Phrakhaneng, Bangkok 10260 3 Soi Udomsuk 41, # Road, Banghok 10260
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~ MULTI-POINT GAS TEST REPORT % MULTI-POINT GAS TEST REFORT
| TestDate  :Apr20,2023 | TestDate  :Jan 11,2023
Equipment : _Gas Analyzer (NOz) Model : 42C Equipment : Gas Analyzer (NOz) Model : 42
Manufacturer :  Thermo Electron Corporation Serial Number : 0517512001 Manufacturer :  Thermo Sclentific =~ Serial Number : CM0B130002
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dicwide (S0z) PPM  Manufacturer : Therma Scientific Sulphur Digxide (S0z) 44.68 PPM  Manufactures : Thermo Scientific
Mitric Oiide (NO) PPM  Model : 146i Witric Qwide (NO) PPM  Model : 1460
Methame (CHy) PPM  Serial Number : 1180540071 Methane (CHy) PPM  Serial Number : 1180540071
Carbon Monoxide (C0) Carbon Monaxide (CO) 984.8
Cylinder No. : Cylinder No. : EB0143262
Expiration Date : Expiration Date : Jun 21,2024
[ Multi-point gas test data Multi-point gas test data
Analyzer Display Analyzer P B o E
Reference Value (ppb) (ppb) Difference Error | Percent Error [ [% Error | Reference Value (ppb) Display (ppb) Difference Error | Percent Error|  [% Error ]
Level 1 [zar0 0.0 0.0 0.00 00 00 Level 1 |Zern 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100, 1012 1.20 15 .19 Level 2 |20.00% 100.0 100.6 0.60 0.60 .
Level 3 [40.00% 200 200.7 0.70 35 .35 Level 3 |40.00% 200.0 200.4 A0 0.20
Level 4 [60.00% 300. 30L1 110 .37 .37 Level 4 |60.00% 300.0 300.9 50 0.30 .
Level 5 ja 0% 400 400.0 0.00 00 00 Level 5 |A0.00% 400.0 a00.0 .00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) .38 Remark : Measuring Range 500.0 ppb Average Dif (%) 0.22
:Acceptable Limit + 5% i LI :heoeptable Limit 4 5%
) Multi-Point Gas Test Chart | il Multi-Point Gas Test Chart
. 400
- 5
H B 350
I 2 1 5
] F oo
§ 200 .: a1 e
i mr 5 1m0
< ':: | Fow +
b 5: T ol
0 50 100 Rl;: Im i 250 300 350 400 450 M 2 0 100 150 200 250 00 50 00 450
il ranca value (pph) - Raferenca walwe (pph)
—+— Analyzur Display
—==hamlee )
Calculate
i wmwb\f Calculate by P prove by
= ¢ e Trer e
Page 1 of 1 Page 10f 1
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United Analyst and Engineering Consultant Co., Ltd.
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i MULTI-POINT GAS TEST REPORT A o e o
| TestDate  :3an9,2023
Equipment : Gas Analyzer (NOz) Model : 42
Manufacturer :  Thermo Scientific Serial Number : CM19050149
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50z) 44.68 PPM  Manufacturer : Thermo Scientific
Mitrie Oxide (NO) 45.94 PPM  Model : 1460
Methane (CHa) L+ PPM  Serial Number : 1180540071
Carbon Moncadde (CO) 5
Cylinder No. : 301432
Expiration Date : _Jun 21,2024
Multi-point gas test data
Reference Value (pph) ..lnaly'?:lpbl))lsplay Difference Error | Percent Error [%o Error ]
Level 1 Zero 0.0 0.0 0.00 .00 .00
Level 2 20.00% 100.0 100.8 0.80 .79 .79
Level 3 #0.00% 200.0 201.2 1.20 .60 .60
Level 4 60.00%: 300.0 300.7 0.70 .23 .23
Level 5 |B0.00% 400.0 4000 0.00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .32
:Acceptable Limit + 5%
o Multi-Point Gas Test Chart |
— 400
5
& 350 1—
F o
2 =1
2 m —
_g. %5
£ -
]
o b
[ 50 100 150 200 60 00 350 400 450
Reference value (ppb)
= A Iy
Calculate by

el S

[Ara\S

PNTED AT ) Enca i)
"COMBULTANT COMPWAY UMATED
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United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

3 Soi Udomsuk 41, Road, F Bangkok 10260
Covmsir e s Tel. 0 2763 2828 Fax 0 2763 2600 www. E-mail: com
TS
[FE MULTI-POINT GAS TEST REPORT
|
Test Date : Feb 15,2023
Equipment : Gas Analyzer (NOz) Model : 42
Manufacturer :  Thermo Scientific Serial Number : CM15050148
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0} 44.68 PPM  Manufacturer : _Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model ; S TR
Methane (CHy) s PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder Ne. : EBO143262
Expiration Date : Jun 21,2024
Multi-point gas test data.
Reference Value (ppb) ""‘"":;:;”"" Difference Error | Percent Error|  [% Error ]
Level 1 |Zem 0.0 0.0 .00 00 .00
Level 2 |20.00% 100, 100.2 .20 .20 .20
Level 3 |40.00% 200 2010 00 50 50
Level 4 |60.00% 300 I00.9 50 30 .30
Level 5 |B0.00% 400, 400.0 .00 00 00
Remark ; Measuring Range 500.0 ppb Average Difference (%) .20
:Acceptable Limit £ 5%
e Multi-Point Gas Test Chart |
= 400 ——— 00+
-
il =
& 3004
-y
[
% 150 -
g W4 — ’ ——
80
o z
] 80 a0 150 200 50 300 350 400 450
Reference value (ppb)
[ —+— Analyars Display
( Calculate by
Page 1 of 1 '
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MULTI-POINT GAS TEST REPORT
| TestDate  :Jan 16,2023
Equipment : Gas Analyzer (NOz) ~ Model : 421 e
Manufacturer : Serial Number : _CM19050150 7o Bk
Standard Gas Concentration Dilutor Detall
Sulphur Dioxide (S0z) 44.68 PPM  Manufacturer : _Thermo Scientific
Nitric Oxide (NO) PPM  Model : AR s
Methane (CHi) FRM  Serial Number ; 1180540071

Carbon Monaxide {CO)

Cylinder No. :
Expiration Date : it
E Multi-point gas test data
Reference Value (ppb) ‘"ilr;;:;p‘” Difference Error | Percent Error | [%e Error ]
Level 1 Zero 0.0 0o .00 .00 .00
Level 2 20.00% 1001 100.5 .50 L50 .50
Level 3 [40.00% 200. 200.6 60 .30 .30
Level 4 |60.00% 300 300.7 .70 .23 ¥E]
Level 5 B0.00% 400, 400.0 .00 .00 .00
Remark | Measuring Range 500.0 ppb hverage Difference (%) 21
-Acceptable Limit + 5% i
i Multi-Point Gas Test Chart |

- M0 e — A0

£ omo{— —

5 awf B i o 5 R

g 20 —

2 200 +— &

£ 1804 = . —

E o 5 i .

50 £ a . -
0 47
[ 50 100 150 200 250 00 350 400 450
Reference value {pph)

BN

1oz

Page 1 of 1

enaslunugy

'MULTI-POINT GAS TEST REPORT

Test Date :Jan 9,2023
Equipment : Gas Analyzer (NOz) Model 42i |
Manufacturer :  ThermoScentific ~ SerialNumber:  CM22387035
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) Manufacturer :
Nitric Oxide (NO) Model o
Methane (CH) Serial Number :
Carbon Manoxide {C0)
Cylinder Mo. :
Expiration Date :
& iz Multi-point gastestdata
Reference Value (ppb) ‘“aw:;;:;s““ Difference Error | Percent Error [%0 Error ]
Leved 1 | Zero 0.0 0.2 .20 0., .20
Level 2 20.00%: 100. 100.5 .50 0. .50
Level 3 [40.00% 200, 200.7 .70 0. L35
Level 4 60.00% 300. 300.9 .90 0.30 .30
Leved § BO.00% 00 400.0 .00 0.00 .00
Remark | Measuring Range 500.0 ppb Average Difference (%) .27
hcceptable Limit + 5%
S50 Multi-Point Gas Test Chart |
= 400
£
i e
50
g 200
;; 150 +———
5
50 — |
a
[ 50 100 150 200 250 00 350 400 450
Referance value {ppb)
e Analyzer Disglay
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o ~ MULTI-POINT GAS TEST REPORT g R LTI-POINT GAS TEST REPORT
| TestDate  : Mar 22,2023 Test Date  : Mar 28,2023
Equipment : _Gas Analyzer (NOz) _ Model: 421 3 Equipment : Gas Analyzer (NOz) Model : 420
Manufacturer :  Thermo Scientific i _ Serial Number : CM22387036 Manufacturer :  Thermo Scientific Serial Number : CM22387037
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50z)  44.68 PPM  Manufacturer : Thermao Scientific Sulphur Diewide (S0z) 4468  PPM  Manufacturer : Thermo Sdentific - .
Nitric Cxide (NO) 4594 PPM  Model : : Mitric Owide (NO) 4594  PPM  Model: 146i Rt
Methane (CH,) = PPM  Serial Number : 118054007 Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (00} Carbon Manoxide (CO)
Cylinder Na. : ; Cylinder No, :
Expiration Date : Jun 21,2024 Expiration Date :
Multi-point gas test data _ Multi-point gas test data
Analyzer Ref val Analyzer DISPIAY | oiypeence Error | Percent Error| (% Error
Reference Value (pph) Display (ppb) | PTerence Error Percent Error|  [% Error ] erasice'Vaiue (apa) (ppb) : :
Level 1 |Zerm 0.0 0.0 0.00 0.00 .00 Level 1 |zm 0.0 0.0 0.00 .00 00
Level 2 |20.00% 100 1015 50 148 a8 Level 2 |20.00% 100, 1012 1.20 19 1
Level 3 |40.00% 200, 2017 70 0.54 a4 Level 3 |40.00% 200. 200.7 0.70 35 3
Level 4 [60.00% 300. 300.9 .90 0.30 30 %liﬂk 300, 301.3 1.30 .43 4.
Level 5 lﬂﬂ.m}% 400 300.0 0 0,00 .00 Level 5 |80.00% 400, 200.0 000 .00 .00
Remark : Measuring Range 500.0 pph Average Difference (%) 0.52 Remark : Measuring Range 500.0 ppb Average Difference (%) .39
:Acceptable Limit & 5% :Acceptable Limit + 5%
- Multi-Point Gas Test Chart ] i Multi-Point Gas Test Chart |
- 400 ¢
3 ;s = 2
204 E 300
251 & 250
§ = o P2
2 150 -
150
E 100 el < o U i i
= < N P i ) IR SR RIS SIS SR |
s ]
o " o & 100 150 200 250 300 350 400 450
a 50 100 150 200 50 300 350 400 L] Reference value [ppb)
Referonce value (ppb) [
Calculate by i
Calculate i ;i
Aol ) it Tt
Page 1 of 1 [ Page 1of 1 [
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ST o ~ MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Mar 28,2023 Test Date :Jan 9,2023
Equipment : Gas Analyzer (NOz) Model : a2 Equipment : _Gashnalyzer(NOz) ~ Model: AT
Manufacturer :  Thermo Scientific _ Serial Number : CM22387038 Manufacturer :  Thermo Scientific Serial Number : CM22387039
| Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (501) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Diowide (S02) PPM  Manufacturer : Thermo Scientific =~
Nitric Oride (NO) 45.94 PPM  Model; 1461 Hitric Cuide (NO) PPM  Model : A <
Methane (CHy) - PPM  Serial Number : 1180540071 Methane (CHa) PPM  Serial Number : 1180540071
Carbon Monoxide (CO) Carbon Monaxide (CO)
Cylinder No, : Cylinder No. :
Expiration Date : Expiration Date : Jun 21,2024
Multi-point gas test data [ _ Multi-point gas test data__ R,
Analyzer Analyzer Display
Reference Value (ppb) Display (ppb) Difference Error |Percent Error|  [% Error ] Reference Value (ppb) (ppb) Difference Error | Percent Error [ Error ]
Level 1 |Ze 0.0 0.0 0.00 .00 0.00 Level 1 |Zero 0.0 0.7 70 0.70 0.70
Level 2 [20.00% 100.0 101.7 1.70 67 67 Level 2 |20.00% 100.0 1008 B 0.69 0.59
Level 3 [40.00% 200.0 2014 1,40 .70 .70 Level 3 |40.00% 200.0 2004 Al .20 20
Level 4 |60.00% 300.0 30LE 1.60 60 .60 Level 4 |60.00% 300.0 300.8 80 37 27
Level § 80.00% 400.0 400.0 0.00 0.00 .00 Level § B0.00% 400.0 400.0 .00 | 0.00 .00
Remark : Measuring Range 500.0 pph Average Difference (%) .50 Remark : Measuring Range 500.0 ppb hverage Difference (%) 41
:Acceptable Limk £ 5% *Acoeptable Limit + 5% ARRERNS AN E TRy P E:
i ]num- oint Gas Test Chart| i Multi-Point Gas Test Chart |
= 400
= 400 405-6- | 0 1
[ s
2 = 'E el L ) | S B e
E‘ 250 5 =0
a R : LIS
y 200 -’“"/‘/- E‘ - i
£ 180 i
; 100 -'"'f & | M '9 ==
50 sg
Lha ] 50 100 150 200 250 300 350 400 450
0 50 100 150 00 250 300 350 400 450 Referance value joph)
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MULTI-POINT GAS TEST REPORT

Test Date :Jan 11,2023

Equipment : Gas Analyzer (NOz) Model : 42C
Manufacturer :  Thermo Scientific Serial Number : 42C- 67174-356

Standard Gas Concentration Dilutor Detail
Sulphur Diceide {50z} 44.68 PPM  Manufacturer : Thermo Sdientific
Nitric Cheide (MO} 45.94 PPM  Model : 1461
Methane (CHa) ¥ PPM  Serial Mumber : 1180540071
Carbon Monaxide (CO) SB4.8
Cylinder No. : EBO143262
Expiration Date : Jun 21,2024
Multi-point gas test data

Reference Value (pph) ‘"'W?;L:;!DW Difference Error | Percent Error [ Error ]
Level 1 Zerg 0.0 0.3 0.30 0.30 .30
Level 2 20.00% 100.0 100.3 0.30 0.30 .30
Level 3 40.00% 200.0 200.7 0.70 0.35 L35
Leved 4 60.00%: 300.0 300.4 0.40 0.13 .13
Leved § 0% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.22

Acceptable Limit £ 5%

Multi-Point Gas Test Chart |

400 ! 1 1 | | 1 0

Anaiyzer Disglayipps)
]

0 50 100 150 200 250 00 350 400 450
Reference vaboe {ppb)
- Arayoir Dplay

Calculate by
pweet 4
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530 United Drive
an A Liguide compainy Dusham, NC 27713
iy cen
Grade of Product: EPA Protocol
Part Mumber: EC4NISOET15AD1D3 Reference Number:  122-4021356167-1
Cyinder Mumber:  EB0143262 Cyfnder Volume: 144.4 CF
Labaoratory: 124 - Durham {SAP) - NG Cylinder Fressure: 2015 PSIG
PGVP Number: B2z021 ‘Valve Cullet: 250
Gas Code: CONONOX,502 BALN Certification Date:  Jun 21, 2021
grzﬁm Date: Jun z1| 2024 e pp—
Cartifalicn perrmad in socordance with EPA y Tor 15, Capeaion " documey
Wm:.um& s e i i i eyt :m.m:;mﬂﬂawum
maeinok bosis uniess olherwise noled o
So iz Tl Cybnde Suiow 102 pig Ls 0 mgmpascns.
ANALYTICAL RESULTS
Companent Reguestad Actual Protocol  Total Relative Assay
ant Concantration Mathod Unwﬂ Dates
NOX 4500 PPN 45.98 PPM G +0=1,4% MIST Traceably OBH4I2021, 0B/21/2021
NITRIC OXIDE 45.00 PEM 45,84 PRI G1 - 1.4% MIST Traceatie OB/1472021, 082172021
SULFUR DIOKIDE 45.00 FPM 44.68 PP Gt - 1.0% NIST Traceatis OBMARGET, D222
CARBON MONCXIDE 1000 PPM 584.8 PPM G +-0.7% MST Tracoatie D840
MITROGEN Balance
ko e
CALIBRATION STANDARDS
Type Lot ID Cylinder Mo Concentration Uncartainty Expiration Date
NTRM 20081120 COTOA068 45.52 PPM NITRIC OXIDEINTROGEN H-10% Feb 02, 2028
PRM 12388 0885025 8.6 PPM NITROGEN DIOXIDEMIR 2% Fea 20, 2020
IS 41423538102 CCS06881 4,343 PPM NITROGEN DIOXIDENTROGEN  +-21 Fab 18, 2023
:_:m 18011043 CC473277 40,02 PPM SULFUR DIOXIDEMITROGEN + 08% Jdun 17, 2022
14050118 CCASA2TT 980,59 PPM CARBON MONGXIOEMNITROGEN -0.6%
ThﬂMMMMMdlMEMNMthMuuhmamuiwmwndlhﬁ ' oS 2028
ANALYTICAL EQUIPMENT
Instrumant/MakeModal Analytical Principle Last
Nicolut 8700 AHRUS01333 CO IR, Jun 03, 2021
Nizolst 6700 AHROBO1333 NO FTIR Jn 03, 2021
Nicolat 5700 AHROBE1333 NOZ FTIR dun 03, 2024
Hicalat 6700 AHRO
o 801333 502 FTIR Jur 03, 2021
Triad Data Available Upon Request
NOTES:PO #5221002807
GROSS WT: 28.40kg
NET WT: 4,73hy

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report.

VY 4 (AccrepiTeD)

CERT 3082.01

Approved for Release L9NdS

MULTI-POINT GAS TEST REPORT

Test Date : May 3,2023

Equipment : Gas Analyzer (NOz) Model : 42C
Manuf; : Thermeo Envi I Serial Number : 42C-76412-383

Standard Gas Concentration Dilutor Detail
Sulphur Diowide (50z) 44.68 PPM  Manufacturer ; Thermo Scientific
Nitric Cwide {NO7Y 45.94 PPM  Modef 146i
Methane {CHa) 3 PPM  Sarial Number : 1180540071
Carbon Monaxide {CO) 984.8
Cylinder No. : EBO142262
Expiration Date : Jun 21,2024
Multi-point gas test data

Reference Value (ppb) Ma"?:;:;"’"" Difference Error | Percent Error | [% Error |
Level 1 Zerg 0.0 0.0 0.00 0.00 0
Level 2 20.00% 100, 100.7 0.70 .7 .70
Level 3 30.00% 200. 200.5 0.50 . .25
|Level 4 50.00%: 300. 300.9 0.80 . .30
Level 5 ISE-.I:O% 400. 400.0 000 . 0.00
Remark : Measuring Range 00,0 ppb Average Difference (%) 0.25

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

Analyzor Display(ppl]
\
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MULTI-POINT GAS TEST REPORT

Test Date : May 3,2023

Model : 43C
Serial Number : 43C-0607415779

Equipment : Gas Analyzer (S0z)
Manufacturer : Thermo Electron Corporation

Standard Gas Concentration Dilutor Detail

Sulphur Diowide (S0z) #4.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Owide (NO) 45.94 PEM  Model 146

Methane {CHs) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 584.8

Cylinder No. : EBO0143262
Expiration Date : Jun 24,2024
Multi-point gas test data
Reference Value (pph) _‘m'"" Difference Error |Percent Error|  [% Error ]
Display (ppb)

Level 1 |Zer 0.0 0.0 0.00 0.00 0.00
Level 2 |20.00% 100.0 101.3 1.30 1.28 1.28
Level 3 200.0 201.1 1.10 0.55 0.55
Level 4 0 300.0 3015 1.50 0.50 050
Level 5 B0.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Diference (%) 0.47

shcceptable Limie 4 5%

Mul Gas Tast Charll
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MULTI-POINT GAS TEST REPORT

TestDate  :Apr7,2023
Equipment : Gas Analyzer (SOz Model : 43C
Manufacturer :  Thermo Electran Corparation Serial Number : 43C-0611116459
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (507) _MEE PFPM  Manufacturer : Therma SCIENTIFIC
Nitric Oxide (NO) 45.94 FPM  Model : 146i
Methane (CHy) - PPM  Serial Number : 1180540071
Carbon Monoxide {C0) L
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024
7 Multi-point gas test data

Reference Value (ppb) """"(:L:";""" Difference Error | Percent Error |  [% Error ]
Level 1 | Zera 0.0 0.0 0.00 .00 0.00
Level 2 20.00% 100, 1018 1.90 86 1.B6
Level 3 40,004 200. 2015 1.50 .74 0.74
Level 4 60.00%: 300, 301.7 1.70 56 .56
Level & 80.00%: 400 400.0 0.00 0.00 00
Remark : Measuring Range 500.0 pph Average Difference (%) .63

Acceptable Limit + 5%

@_/E\E United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41,

LITED ST

coma ot comer cums Tel. 0 2763 2628
—

FAned, Bangchik, F Bangkok 10260
Fax 0 2763 2800 www. com E-mail: com
-

MULTI-POINT GAS TEST REPORT

TestDate  :Apr 19,2023

Equipment :

Gas Analyzer (S07) Model : 43C )
Therma Serial Number : 43CTL-78567-389
Standard Gas Concentration Dilutor Detail
Sulphur Diowxide (S0z) PPM  Manufacturer :
Nitric Owide (NO) PPM Model -
Methane (CHa) PPM  Serial Number :
Carbon Monoxide (CO) L P .
Cylinder No. : EBD143262
Expiration Date : Jun 24,2024
----- Multi-point gas test data
Reference Value (pph) "M"::;:;‘m" Difference Error | Percent Error | [% Error |
Level 1 |Zern 0.0 [ ] .00 0.00 .00
Level 2 20,00% 100, 101.9 .50 86 6
Level 3 [40.00% 200, 2011 10 55 .55
Level 4 B0.00% 300 3017 70 .56 .56
Level § B0.00% 4001 400.0 .00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 60

sAcceptable Limit + 5%

|Multi-Point Gas Test Chart |

s Multi-Point Gas Test Chart| ik
i = = £B
. i
P owl— L i g o0
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5 100 4 = e E 00—
Pl il | T Il _—i 50 R L 3
o [} H
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Reference value {pph) + Refarence value jpph)
—— Ay Uiy |
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m United Analyst and Engineering Consultant Co., Ltd. D_ng United Analyst and Engineering Consultant Co., Ltd.
g 3 Boi Udormnsuk 41, Sukhumvit Aoad, Bengehak, Phrakhanong, Bangkok 10260 — 3 Soi Udomsuk 41, Sukhurmvit Road, Bangchak, Phrakhanong, Bangkok 10260
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- MULTI-POINT GAS TEST REPORT I MULTI-POINT GAS TEST REPORT
Test Date : May 3,2023 Test Date : Apr 25,2023
Equipment : Gas Analyzer (50z) Model : 43C Equipment : Gas Analyzer (502) Model : 43C
Manufacturer:  Thermo Environmental Instruments  Serial Number : 43C-62236-334 Manufacturer :  Thermo Environmental Instruments  Serial Number : 43C-76465-383
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S00) 44.68 PPM  Manufacturer : Therma SCIENTIFIC Sulphur Dioxide (50) 44,68 BEM Manufacturer ; Thermo SCIENTIFIC
Nitric Oxide (NO) 4594 PPM  Model; 1461 i Nitric Cride (NO) 4594 PPM  Model : 1460
Methane (CH.) PPM  Serial Number : 1180540071 Methane (CHs) i Bt PEM  Serial Number ; 1180540071
Carbon Monoxide {CO) 984.8 Carban Monoxide (CO) 984.8
Cylinder No. : Cylinder No., : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
7 Multi-point gas test data Multi-point gas test data
Reference Value (ppb) ‘“"”(’;L:;"'“ Difference Error | Percent Error |  [% Error | Reference Value (ppb) D::;;’:;m Difference Error [Percent Eror|  [% Error |
Level 1 [Zern 0.0 0.0 0.00 .00 .00 Level 1 |Zem 0.0 0.0 0.00 0.00 0.00
Level 2 |20.00% 100, 1017 1.70 67 67 Level 2 [20.00% 100.0 101.5 1.50 1.48 1.48
Level 3 |40.00% 2000, 201, 1.30 65 65 Level 3 [40.00% 200.0 3017 1.70 0.84 0.84
Level 4 [60.00% 300, 30 190 63 .63 Level 4 |60.00% 300.0 3013 1.30 0.43 0.43
Level 5 | B0.00%: 400 400, 0.00 .00 .00 Level 5 |80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (% .59 Remark : Measuring Range 500.0 pph Average Diference (%) 0.55
Accepiable Lk + 5% iAcceptable Limit £ 5%
G Multi-Point Gas Test Chart | W
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INAE

INAE

United Analyst and Engineering Consultant Co., Ltd.

el 4 Sol Udomauk 41, it Road, F Banghok 10260 3 Soi Udomsuk 41, Foad, F Bangkok 10260
Cou ot erto T6L 0 2763 2628 Fax 0 2763 2800 www cam E-mall: e o e oaree Tel 0 2763 2828 Fax 0 2763 2800 www. E-rrail cam
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7 MULTI-POINT GAS TEST REPORT [ MULTI-POINT GAS TEST REPORT -
| |
| Test Date : Apr 7,2023 i Test Date : Apr 4,2023
| — ST AJr HE I ot Sl iy A a2 il A e R TS
Equipment : Gas Analyzer (S0z) Model : 43C Equipment : Gas Analyzer (S0z) Model : 43C
Manufacturer:  Thermo Envirenmental Instruments  Serial Number : 43C-65007-345 Manufacturer :  Thermo Electron Corporation Serial Number : 0517512002
| Standard Gas Concentration Dilutor Detail | Standard Gas Concentration Dilutor Detail
Sulphur Dicxide (S01) 44.68 PPM  Manufacturer : Thermao SCIENTIFIC Sulphur Dicide (S0z) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide: (NO) 45.94 FPM  Model : 1486i Nitric Oide (NO) 45.94 FFM  Model : 1461 N
Methane (CHa) e PPM  Serial Number : 1180540071 Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monaxide (CO)
Cylinder No. : EB0143262 Cylinder No. :
Expiration Date : Jun 24,2024 Expiration Date :
Multi-point gas test data [ Multi-point gas test data
Analyzer Display Analyzer =
Reference Value Diffs Reference Value (pph! Difference E Percant Ermo %o Errol
(ppb) (ppb) 'erence Error | Percent Error | [% Error | (ppb) Display (ppb) rror | Perce | [ rl
Level 1 [Zero 0.0 0.0 0.00 .00 .00 Level 1 |Zem 0.0 0.0 .00 0.00 0.00
Level 2 [30.00% 100.0 102.2 2.20 115 15 Level 2 |20.00% 100.0 102. .50 2.44 2.44
Level 3 140.00% 200.0 2007 170 84 54 Level 3 [40.00% 200. 201, .60 0.79 0.75
Level 4 |60.00% 200.0 3015 150 50 Level 4 [60.00% 300. 301. .90 0.63 0.63
Level 5 __|80.00% 400.0 400.0 0.00 .00 Level 5 [B0.00% 400, 400.0 0.00 0.00 0.00
Remark : Measuring Renge S00.0 ppb Average Difference (%) | Remark : Measuring Range 500.0 ppb Average Diference (%) 0.77
:hcceptable Limit 4 5% T ) “Acceptable Lkt £ 5%
0 Multi-Point Gas Test Chart | o Multi-Point Gas Test Chart
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FEE " MULTI-POINT GAS TEST REPORT P MULTI-POINT GAS TEST REPORT
| Test Date : Apr 19,2023 Test Date :Jan 17,2023
Equipment : Gas Analyzer (S07) _ Model : 43C Equipment : Gas Analyzer (S0z) Model : 43
Manufacturer : _ Therma Electron Corporation Serial Number : 0517512003 Manufacturer : _Therma SCIENTIFIC Serial Number : (CM22387061
Standard Gas Concentration Rilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Diexide (S0z) 44.68 PPM  Manufacturer : Therma SCIENTIFIC Sulphur Dioxide (S0z) 568 PPM  Manufacturer : Thermo SCIENTIFIC
Mitric Owide (NO) 45.94 PPN Model : 1461 Mitric Oxide (NO) 45.94 PPM  Model 1461
Methane (CH,) - PPM  Serial Number : 1180540071 Methane (CH.) - PPM  Serial Number ; 1180540071
Carbon Menoxide (CO) Carbon Monoxide (CO) O848 o
Cylinder No. : r No, : EB0143262
Expiration Date : Expiration Date : _Jun 24,2024
Multi-point gas test data Multi-point gas test data
Analyzer
Ref: Analyzer Reference Value (ppb! . Difference Error |Percent Error|  [% Error
erence Value (ppb) Disploy (pty | Dference Error Percent Error| (% Error ] (ppb) Display (ppb) [ 1
Level 1 [Zem 0.0 0.0 0.00 0.00 0.00 Level 1 [Zem 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 101.8 1.80 177 37 Level 2 [20.00% 100. 100.7 0.70 0.70 70
Level 3 [40.00% 200. 201.5 .50 0.74 74 Level 3 [40.00% 200. 201.1 1.10 0.55 .55
Level 4 [60.00% 300. 3013 .50 0.63 .63 Level 4 [60.00% 300 3015 1.50 0.50 .50
Level § i&n.nn% A00. 400.0 .00 0.00 .00 Level 5 [80.00% 400.0 400.0 0.00 0.00 .00
Remark ; Measuring Range 500.0 pph Average_Diference (%) 63 Remark : Measuring Range 500.0 ppb Average Difference (%h) .35
‘hcceptable Limit 4 5% :hcceptable Limt 4 5%
- Multi-Point Gas Test Char!! i Multi-Point Gas Test Chart!
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MULTI-POINT GAS TEST REPORT 5 ~ MULTI-POINT GAS TEST REPORT
TestDate  :Mar7,2023 TestDate  :Apr7,2023
Equipment : Gas Analyzer (S07) Model : 43i Equipment : Gas Analyzer (S0z) Model : 43
Manufacturer :  Thermao SCIENTIFIC _ Serial Number : CM22387062 Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387063
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dicxide (50:) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (50z) 44.68 PEM  Manufacturer : _Therma SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i Nitric Quide (NO) 45,94 PPM  Model : 1460
Methane (CHy) = PPM  Serial Number : 1180540071 Methane (CHi) = PPM  Serial Number : 1180540071
Carbon Monoxide (C0) 9848 Carbon Monoxide (C0)
Cylinder Na. : EB0143262 Cylinder No. : 30143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
Multi-point gas test data Multi-point gas test data
Analyzer Display Analyzer .
Reference Value (pph) (opb) Difference Error | Percent Error | [% Error | Reference Value (ppb) Displey (ppb) | PWFersnce Error | Parcant Emur]  [% Error |
Level 1 |Zem 0.0 0.0 0.00 .00 00 Level 1 |zem 0.0 0.0 0.00 0.00 .00
Level 2 [20.00% 100, 100.2 0.20 .20 .20 Level 2 |20.00% 100.0 100.8 0.80 0.79 79
Level 3 |40.00% 200 200.8 B0 40 A0 Level 3 |40.00% 200.0 200.7 0.70 0.35 .35
Level 4 |60.00% 300, 300.7 .70 . .23 Level 4 [60.00% 300.0 30L1 1.10 0.37 .37
Level 5 J80.00% 400 400.0 .00 .00 .00 Level 5 !an,nn% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 5000 ppb Average Difference (%) .17 Remark : Maasuring Range 500.0 ppb Average (%) 0.30
 ihcceptable Lim# + 5% “Acceptable Limit £ 5%
i Multi-Point Gas Test Chart | Mult-Point Gas Test Ghart]
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MULTI-POINT GAS TEST REPORT 5 . oy i
TestDate  : Feb 14,2023 i TestDate  :Jan9,2023
Equipment : Gas Analyzer (S0;) Model : 43 | Equipment: GasAnalyzer(S0z)  Model: i S
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387064 Manufacturer :  Therme SCIENTIFIC Serial Number : CM22387065
Standard Gas Concentration Dilutor Detail | Standard Gas Concentration Dilutor Detail
Sulphur Diowade (S0:) 4468 PPM  Manufacturer: Thermo SCIENTIFIC e £t
Nitric Oxide (NO) 45,94 PEM  Model - i | Nitric Oxide (NO) PPM Model: —
Methane (CHe) - PPM  Serlal Number : 1180540071 Rt (EHY MRS,  PPMSerial Numbes ; X
Carbon Monowide (CO) 9848 Carbion Moriodde (C0)
Cylinder Mo, : EBD143262 C',llujme.r No. : L
Explration Date : Jun 24,2024 [EiatonDne
o R [ Multi-point gas test data T bl
Analyzer Display | .
Difference E Percent E % Error
Reference Value (ppb) Di:nl:”:'b} Difference Error |Percent Error|  [% Error | Reference Value (pph) (ppb) ce Error | Percent Error | [% Error ]
e Level 1 |Zern 0.0 0.7 0.70 .70 70
Level 1 |zero 0.0 0.0 0.00 0.00 .00 Level 2 |20.00% 1004 100.4 A0 40 A0
Level 2 [20.00% 100.0 100.6 .60 60 60 Tovel 3 |40.00% 200 200, 0.60 30 30
Level 3 [40.00% 200. 200.4 A0 20 20 T T 300, 0, 50 30 50
Level 4 [60.00% 300, 300.6 60 .20 .20 vl 5 J60.00% 200, 200, 0.00 00 00
Level 5 [BO.00% 400, 4D0.0 a0 0.00 0.00 Remark ; Measuring Range S00.0 ppb Average_Difference (%) 34
Remark : Measuring Range 500.0 ppb Averasge Difference (%) 0.20 :Accaptable Limit + 5%
‘Acceptable Limd £ 5% —_— — 2
Multi-Point Gas Test Chart |
Multi-Point Gas Test Chart] b
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m United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bengkok 10260

com E-mai sultant com

MULTI-POINT GAS TEST REPORT

| Test Date :Jan 9,2023
Equipment : Gas Analyzer (502} Model : b el B
Manufacturer :  Thermo SCIENTIFIC Serial Number : CMEI3BT066

| Standard Gas Concentration Dilutor Detail
Sulphur Dicxide (502) PPM Manufacturer : Therma SCIENTIFIC
Mitric Quicle: (NO) PPM Model : 146§
Methane (CH.) PPM  Serial Number : 1180540071
Carbon Monoxide (CO)
Cylinder No. : 1 i
Expiration Date : Jun 24,2024

Multi-point gas test data
Reference Value (pphb) m”m:;.m“ Difference Error | Percent Error [% Error ]

Level 1 ZErn 0.0 0.2 20 20 0.20
Level 2 20.00% 100, 1009 .90 B3 B9
Level 3 [40.00% 200 200.5 .50 .25 .25
Leved 4 60.00% 300, 300.7 .70 .13 .23
Level 5 [B0.00% 400, 400.0 .00 [i] .00
Remark : Measuring Range 500.0 ppb Average Dilference (%) .31

shcoeptable Limit + 5%

Multi-Point Gas Test Chart |
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. - Airgas Specialty Guses
ﬁ' Airgas US4, TLC
630 United Dirive
an A Uiguits company Drarham, NG 27713
Adrges car
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Pat Number; ED4NISE15A0103
4 Reference Number  122-402 &
E\dlndar MNumber: EB0143262 Cyfinder Volume: :44 4 C:F135157 .
aboratary: 124 - Durham (SAF) - NG Cylinder Prossure; 2015 PSIG
EGV;‘:TW B22021 Valve Cutiet: 860
a3 ! CO,NO,NOX 502, BALN Certification Date:  Jun 21, 2021
iration Date: Jun 21, 2024
Cectliaio:
T CERA ity Asay i Cerificaian of Gasaous Cakbraion Standans (\ay 20121 cocumend EPA,
uncesnty rifchenc bevel of B5%. Thy . i i
clfie husis uless oihenyise nowd.
Do bot Use Thia Cyinues oslow $03 peg e 1 7 mugapascals,
ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Ass,
— Cancentration  Concentration Uncertai Da.h::
oo 45.00 PPN 45.98 PPM a1 +#+1.4% MIST Traceabie OBMH2021, 0872112021
SUI.FURMEI ::2 EE: ::3 ::: Gl +1-1.4% NIST Tracaable DR, D67E1/2021
I0XIDE g g G1 1, Traes LaiZ1
CARBONMONGXIDE 1000 PPM 842 PRM Gt Eomir vy i et
o A racaable 084202
CALIBRATION STANDARDS
:f?:. Lot D Cylinder No Concentration Uncartainty Expiration Date
Pmu ﬁ;!m CCT0A06H 45.82 PPM NITRIC OXIDEINTROGEN - 1.0% Fab 02, 2028
il DaRs025 9.81 PPM NITROGEN DIOXIDEAIR #-2.0% Feb 20, 2020
it :g:ﬁ::lm CC505581 4.343 PPM NITROGEN DIOXDENTROGEN +-2.1 Fab 18, 2023
plo pkitri CoaTaaTT #8.02 PPM SULFUR DIOMIDEMITROGEN e 0.8% Jm‘!lmt
iy I8 CCaM2TT 90,9 FPM CARBON MONOXIDEMITROGEN  +-0.6% Nav 15
2FM or AGM noted sbave s arfy in rfaimnzs tn @ GUES wsea 14 the sssay o notgart o the X 20
ANALYTICAL EQUIPMENT
InstrumentMakeModal Analytical Principle Last Mulipeint Callbration
Nicolet 8700 AHROS(1333 GO FTIR: un 03, 2029
Micede! 6700 AHRDB0333 NO ETIR 03, 2021
Mcolat :7?: :lmg: x FTIR Jun 03, 2021
—— T ——— e —— L.t et
Mcoial HACS:Y Jun 03, 2021
Triad Data Available Upon Request
NOTES:PO #5221002807
GROSE WT: 28.406p
NET WT: 4,738

The analytical test results reported on this certificate relate only 1o
the eylinder number specified abave. This concludes the test report.

Approved for Release

Envi Equipment Service Co., Ltd.
1104254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 T885

E-mail: sales{@envi-ees.com

Centificate No. : D444
Page : 1ofé

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Co., Lud.
1 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong,
Aidiless Banghkok 10260

Deseription of Equipment Console meter

Manufacturer Apex Instrument

Model Number XC-572-V

Serial Number 1701019

1D Control No.

Envi Conditi : " (25+2)"C

Humidity (50 = 15) %% RH

Cal. Date 25/04/2023

Issue Date 25/04/2023
Cali ion Method or Calibration Procedure Used

| Prosection A )

LIS EPA Method {United State Eavin:

the unils of measurement aceording 1o the Inbernationa] Systen of Units (IS}

This certificale is rcenble to nationsl stndard, which rei

Resuli of Calibration
This certificate miay ot b reprodiece oiber tham in full except with prior Written appeaval of the Technical Manager, Eavi Equipment
Service Company Limited

These reported uncestainties of measurement are expanded by a coverape factar af k=2, providing a 95% confidence kevel

Calibrated by Mr. Sanya Sangnil Approved by
(Mr. Mana Fuekhud)

Technical Manger

Certificate MNo. : E23-04044
Page : 2of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

F‘lﬁ_l.ﬂl’l_lcéliv__ﬂrﬂl:!.ls. :

Calibeation Canditions

 Meter Console Information |

| Em e Date | Time | 25042023 | 1&' 293 K
';:‘:;:‘rsm" g::_‘::"i:’":‘n_._ SER23-04016 Std Press 760 | mm Hg |
ﬁ':’h":"“' s _:f::":;:’i‘ 5749 | mmitlg | | K [ oas | [
E:‘.::N’ 0 I_Ei’:l:'::_':“:‘m | o | Console Leak Check | PA.SL|
Metering Console | eter Thpbat
G | uume | Volume | 00 [ O |yt | votume | Soit | Some
Elapsed DH _Inilial Final Initial Final Final Initial
@ | P | Oed | Oe) | O | Ced Vol | ) | ()
[ min mm H;U m’ m* L o m’ m* o i
1217 130 | 2094.611 | 2004751 £l 30|
30 | 2094751 | 2004891 , w | 30
I s T 260 | 2094807 T‘ 32456 D 29
[ :4.4“ 26.0 | 2095037 13746414 29 29
13,80 00 | 2095183 | 29 29 |
13.72 400 | 2095463 | 2095743 13802270 | 29 29
10.32 0.0 2095.752 | 20%.032 _1§N._\||.<_u-|_ 2
1‘1‘}_.m 70.0 2096.032 [ 2096.312 |
9.00 HLO 20932 2096604 |
8.98 ‘ﬂ | 2096.604 | 2096.584 n |



EES

Certificate No, : E23-04044
Page : 3of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT
Calibration Conditions

Meter Console Information

g::":rmm' XC-ST2V 25042023 | ':;'10 | Std Temp | 293 K
ﬁ:‘:z‘r&ﬁ" [ | 1m0 E:z':;:mu SER23-04016 Std Press | 760 | mm Hg_l
| sKasEx | | :’;’:2’“ | 750 | mmig || K | 0.386 |
a000z028 | g‘:'g::}il":m 099 | | [Console Leak Cheek | I‘ﬂ

Calibration Data

Results

Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 mss/min | Variation
Vet | Qi) | (Voga) | (Qwima) | (YD (AY) (Qusteeest) (&Ha) (&Ha)
m® | m'min m mmin m/min mm H:0
0135 | oon | 0436 | oon 1.004 0019 0011 45.580 0318
| 035 | oont | 0a3s 0.011 0.997 0.012 0011 46,068 0,170
[ 0136 | o6 | 0a36 | 0016 | 1000 0.015 0.016 44700 -1.199
0136 | 0016 | 035 | 0016 | 0993 0.009 0016 44924 -0.975
0272 ﬂ.i"lU 0,268 0.019 0986 [N nme 46,600 0.701
0172 0020 § 0.266 oy 0.978 -0.007 0.019 46.777 0879
0274 | 0027 | 0265 | 0e26 | 0.970 0015 0.026 46.906 1007
0274 | 0.027 | 0265 | 0026 | 0.969 -0.016 0.026 46870 0.972
0.274 | 0.030 | 0268 | 0030 | 0977 -0.007 0030 45230 0669 |
0.275 | 0031 | 0268 | 0.030 | 0973 0012 0,030 45332 0561 |
| voss |V Awru' 589 | A’%c'r'f;r
MNote:

For Calibration Factor Y, the ratio of the reading of the calibration meter io the dry gas meter, acceptable
tolerance of individual values from the average is £0.02. R
For £\Hg, orifice pressure differential that equates to 0,75 cfim (0.0212 m*/min) at standard §
pressure, acceptable tolerance of individual values from the average is £0.2 inches (3. 1mmg

Centificate No. : E23-04044
Page : 5of6

Factors/Conversions

Calibration Conditions
Console Model

Meter Console Informatio

Calibration Conditions

Certificate No. : E23-04044
Page : 4of 6

Factors/Conversions

Console Model % 2
i NC-572-V AM | Std Temp 293 i K
Console Serial | Calibration |
Nuibier | 1701019 o | Std Press 760 | mm Hg |
DGM Model ; | [Barometric = |
Nuisiber SK25EX | Prassure 75749 mmHg Ki 0386 | I
Calibration | 3
_nonu:lnu Mt Ghwik 0,999 ] Console Leak Lmkl PASS ‘
e
Colibration Date: 25-4-2023 Calibration Reference No SER23-04016
| Meter Gamma vs Flowrate
1010
| - - - - -
1L.oo0 | T b
o 0.997
o)
g 0590
g +Camma Y
o o Max Allow Y
E Min Allow Y
= 0980 0.98;
975
0.970
0.970
|
0000 0005 0010 0015 0020 0025 0030 0.035
Flowrate Standardized & Corrected (m/min)
Consale Serial: 1701019 Console Model:

KC-ST2V |

Centificate No. : E23-04044
Page : 6ol 6

THERMOCOUPLES SYSTEM CALIBRATION

Namber xc-m.\: Date
Console Serial Calibration
Number ] 1701019 Reference No. SERZI-MiNG i Std Press 760 mm Hg
DGM Model
Hatar | SK2SEX | 75749 | mmHg | tﬁ 0.386 .
DGM Serial | 92928 0.999 Console Leak Check | PASS
Number i
Calibration Date: 25-4-2023 Calibration Reference Mo: SER23-04016
Meter Pressure vs Flowrate
0.040
0.035
0. I
S 030 0030
=
H2E oo /‘3{
s T
2E i —
%E 0.020 | /,m
u | £
£ E oos //ni"
g #
™
0.010 B
0.005 |
0000 L vt " EEPEENISPRETE [TV PP
0,000 20,000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 1701019 Console Madel: XC-ST2-V
|_. —

Console Model Num ber
_ Console Serial Number ] Calibration Reference N
DGM Model Number | Reference Thermometer
DGM Serial Number ) 2028 B Serial Number 183169105
Meter Box Model Number | JENCO 765 KF . |
Meter Box Serial Number scws || I
Console Thermocouple Simulator
Channel and B Meter Box Channel Reading { °C )
test point -18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 37LO | 482.0 | 593.0 | 816.0 | 1038.0
Stack -19.0 | 23.0 36.0 92.0 | 1490 | 159.0 | 373.0 | 484.0 59‘(1.0 82000 | 1044.0
Aux =190 | 23.0 36.0 92.0 | 149.0 )
Probe -I9_.D 23.0 360 9220 149.0
Filter -180 | 23.0 36.0 930 149.0
Oven -19.0 | 230 | 360 | 93.0 | 1490
E Exit -180 | 230 36.0 1
Tolerance Range
Stack + 1.50%  Absolute Meter + 30°%C
Probe * 30'C Exit + 20°C
Filter + 30*C
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Instrument description
Instrument model
Instrument serial no.
1ID no. of contral no.

3 o

Calibration Certificate ¥&%

Certificate No: G s60095
Date of issue : 20-Feb-23

Flue gas Anatyzar
Testo 350 New
60699698
UAE.EFM.008/2560

Manufacturer Testo SE & Co. KGak

Probe description =

Probe madel =

Probe serial =

Customer name: UNITED ANALYST CONSULTANT CO.,LTD,

Customer address B1 50T UDOMSUKA1, SUKHUMVTT ROAD, BANGCHAK PRAKANONG BANGKOK 10260

Total pages of certificate : 3 Pages

Receiving no. L-230327

Receiving date. 15-Feb-23

of Gas G Cocygan 2.498,10.04,21,02 %vol, Carbon Moncodde 80.14,309.9,1003 ppm,

Nitrogen Diowide 30.34,80.96,202.2 ppm, Nitric Oxide 30.08,150.9,320.6 pom,
Suiphur Diaxide 50.04,100.8,601.1 ppm)

Condition of UUC. Usad

Ambient condition

Calibration place

Calibration procedure no. :

All of the Measurment ware caried out the stabilized labotary

Temperature 1 B3 50

Humidity 1 55 + 15 %RH
17121 Soi 47 Yaek 48, Laksi, Bangkok 10210
WI-CL-28-C

The calibration certificate expanded wncertainty of measurement is stated as the standard wcertainty of measurent
Mustioiied! by coverage factar k=2, wivch for 2 nommal distnibetion comesponds fo 3 coverage probabilly of approimately 85%.

This certiifcale & appbed only b ften wnder fest Emirovmentsl condition.

This Calibration Certificate may not be reporstuced atfier than in fl excapt with the permission of the isswing aboratory.

This calbration certificate documents ane tracebiity fo national standands, wivdh raalize measurement aocording fo the

International System of s (1)

Date of calibration

FM-CL-08-C Rev.B

Entech Industrial Solution Co.Ltd.

17-Feb-23

W s

Mrs. Nenghuck Wengsettes
Technical Manager

Kt

Mr. Sedtavut Nueatheng
Calibration Technician

Page 1ol 3 Issued Date 26/02/16

wnaslumuny

17/121 Soi Ngamwongwan 47 Yaek 48, Toorgscrehone, Laks, Bangkok 10210 THAILAND Tel, 0-2779-8888 Calbration@antech oo ih

ENTECIH

Tex D (105536035531 wwwantech.co.th

Calibration Certificate

Calibration Certificate
Certificate No.: G 550095

ENTECH

Standard References (Table 1)

Standard Certificate No. Vendor Due date
" Owygen(02)2.408 % val ]| 421521 Linde 30-5ep-25
Oxygen { 02 ) 10,04 5% Vol €6-0153-21 Rirnk 18-Now-26
Coygen { 02 ) 21.02 % Vel 06-0041-22 Nimt: 10-Feb-27
Carbion moncosde ( €0 ) 80.14 ppm C6-0040-22 Nirmt: 14-Feh-27
Carbon moncwide ( €O ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carbon monoodde ( CO ) 1003 ppm i el Linde: 09-Aug-24
Mitrogen Digdde [ NOZ ) 30.34 pom 70322 Linde 22-huin24
Mitrogen Dicxide [ RO2 ) 80,96 pprn 0422 Linde 26-Jun-24
Mitrogen Dicedde [ NO2 ) 202.2 ppm 33921 Linde 20-Jul-23
Nitric: Cixide { NO ) 30.08 ppm CE-0089-32 Mimt 13-Jun-24
Mitric Oxida { MO ) 150.% pom 2857/21 Linde 27-un-23
Mitric Oide { NO ) 320.6 pprm 2944/21 Linde 02-Jul-23
Sulphur Digside 502 ) 50.04 ppm 3205/21 Linde 25-Jul-23
Sulphur Dicedde [ SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Suiphur Dicxide ( 502 ) 601.1 ppm 3204121 Linde 20-Jul-23
Measured room conditions
Temparature : 213 °C Humidity : 5B5 %AH Pressure 10124 mbar
Calibration conditions
Gas Temperature : 23 "C  Fowrate @ 1,200 mlfmin Gas pressure 1020.4 mbar
Calibration Results Before Adjustment  (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc £4]
02 {%aVel) 2498 .54 0042 0.20
02 (%vol) 10.04 10,08 0.04 040
02 (%val) 2102 2113 0.11 0.80
€0 {ppm) B0.14 an -0.14 a0
€0 {ppm) 309.9 309 0.9 60
€0 {pom} 1003 1002 -1 12
MNO2 (pprm) 30.34 2 114 8.0
MO (ppen) B0.56 ™3 <166 8.0
NOZ (ppem) 2022 1985 3.7 12
MO (ppm) 30.08 26 -4.0B 80
MO (ppm) 150.9 145 59 8.0
MO {ppm) 3206 297 -23.6 12
502 (ppm) 50.04 49 -1.04 BD
502 (ppm) 100.8 100 08 )
502 (ppm) 6011 508 a1 13
FM-CL-0S-C Rev 8 Page2afd Issued Date 26/02/16
'
Entech Industrial Solution Co.Ltd. enaslumIv

17/121 Sol Mgamwormwan 47 Yaek 48, Toorwsorshons, Laksi, Bangkok 10210 THAILAND Tel 0-2778-B888 CalbrationBentechocth
Tax D 0106536035581  wwwamachcoth

o : s s
Gt Certificate No.: G660095
= ion Results After (Table 3)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc 1£)
02 (%Val) 2498 254 0.4z 0.0
a2 (%eval) 10.04 10.08 0.04 040
02 (%Mal) 2103 2113 0.11 0.80
0 (ppem) 80.14 80 .14 0
CO (ppem} 309.9 ELL -0.9 6D
0 (ppm) toa3 o0z -1 12
NOZ (ppen) 3034 292 -1.14 B.O
NOZ (ppem) 80.96 79.3 166 B0
NO2 (ppm]) 202.2 198.5 a7 9
WO (ppm) 30.08 32 190 BD
NO {ppm) 1509 152 11 BD
N {ppm) 206 n7 36 12
502 (ppen) 50.04 49 -1.04 6.0
502 (ppm) 100.6 100 08 60
502 (ppm) 601.1 508 31 1
Remark : 1 crnolimal = 1 %wol. , 1 pmolfmal = 1 ppm.
End of Report
FM-CL-09-C Rew 8 Fage 3of3 Issued Date 26/02/16
'
Entech incetrel Soluton Co enanslumun

21 Soi Nearwongwan 47 Yaek 48, Toorwscrghong, Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Callbraticrffentechcoth

Tax ID: Q10663603588 wwhwantech coth



TECHNOLOGY PROMOTION ASSOC
CORPORATE SERVICES 3 EQUIFMENT C

TEL

344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGEOK 10250
00 FAN 0-2715-0484

S,

TATION (THAILAND-JAPAN) %w
gl e.% =y

RATION AND TEST

WEC-TIELTIETEES
CALImRATION 0906

Cert.No.: 23MM112
Page.: 103

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
[ ) Malee Butkruea

Electronic Balance

Mettler Toledo

X5R205

CO08071872

UAEWAD 01212563

United Analyst and Engineering Consulant Co. Ltd
3 Soi Udomsuk 41, Sukhurmvit Road,

Bangchak, Phakhanong,
Bangkok 10260

Balance Room

26 April 2023
26 April 2023

15 Cwdnc
30 % to 90 %

Man Pattanapongpaiboon

Approved Signatory

() Suwit Imjai
Issue Date : 2 May 2023
The U inties are for a probahility of approxi dy 95%

This certificate may nat b

of Con

Approval of

eproduced eher than in full, sxeep with the pri

e Bervices 3 - Equipmens Calibrasion and Tew

g Services.

Equipment : Electrenic Balance
Condition As-Received :  Usad Item
Reference : 2304-04590C-2
Procedure used :-

ienenslumunu

Cert.No.: 23MM113
Page: 2 of 3

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct

measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D Neo. Test report No. Due date
1} Standard Weight Set (E2) 15884 24053 TORCHOT MM-0010-22 20 Jan 2024

2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This result of calibration was made on requested at the point specified by customer,
4. This certificate Is nat certified for any commercial fransaction.

5. This certification is fraceable to the Interational System of Unit.

Result of calibration | ) Without Adjustment [ *

) After Adjustment by Intemal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
61 g w© 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncartainty Factor
(g) (g) (g) (£mg) (k)
a0 79.99992 +0.00008 0.15 2.00
200 199.9995 +0.0005 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})

Applied Weight
(g)
a0
200

Standard Deviation

of Reading (g )
0.000007
0.00004

5344 PATTANAKARN ROAD 500 1
TEL.0-2

R P
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  § i
CORPORATE SERVICES 3: EQULPM ALIBRATION AND TESTING SERVICES %
UANLUANC
7-3000-20  FAX.

LUANG BANCKOK 10250
NEC-TISLTISITOS
05484 CALIBRATION 8003

Cert.No.: 23MM113
Page.: 10l3

Certificate of Calibration

Equipment : Electranic Balance

Manufacturer : Mettler Toledo

Model : XSR205

Serial No. : C210885394

ID No. : UAEWAD.010/2565

Submitted by : United Analyst and Engineering Consulant Co. Ltd,
3 Sol Udomsuk 41, Sukhurmvit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15°Cto40 "C

Relative Humidity : 30 % to 90 %

Calibrated by : Man Pattanapangpaiboon

Approved by : 45
Approved Signatory
() Pomthippa Tameyakul
() Malee Butkruea
(") Suwit Imjai

Issue Date : 2 May 2023

The U i are for a il probability of approxi y 95%

ficale may net be reg

e cthes than in f

except with the prive writin
Apy b heeadd of Coeporste Services } : Bauipmen Calibestion and Trsting Services. '
tonenslumuny
Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used llem Page: 3 of 3
Reference : 2304-04580C-2
Result of calibration oo
2. Effect of off center loading T
A mass of 100 g was placed to varicus position on the pan. 2 d
The weighing maching reading error obtained is given in the table Froat

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Paosition 5 off-center and central loading

(g} (g) (g} (g) (a) tg)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Cerrection Uncertainty Factor

(g} ta) (g} (tmg) (k)

Unload 0.00000 0.00000 0.014 211

0.05 0.04999 +0.00001 0.015 2.09

0.1 0.09999 +0.00001 0.015 207

1 1.00000 0.00000 0.018 2.04

5 5.00000 0.00000 0.028 2.00

20 20.00002 -0.00002 0.045 2.00

50 50.00002 -0.00002 0.080 200

BO 80.00002 -0.00002 0.15 2.00

100 1000000 0.0000 017 2.00

150 150.0000 0.0000 0.28 2.00

200 1999990 +0.0001 0.29 2.00

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

-olo-

tanms'laim



Equipment ; Electronic Balance CertMo.: 23MM112 Equipment : Electronic Balance Cart.No.: 23MM112

Condition As-Received :  Used ltem Page: 2 of 3 Condition As-Received :  Used ltem Page: 3 af 3
Reference : 2304-04590C-1 ; Reference : 2304-045%0C-1
Procedure used :- Result of calibration
Calibration were conducted using in-house calibratian p CP-0B01 ing to direct 2. Effect of off center loading
measurement method against standard weight. A mass of 100 g was placed to various position on the pan.
Condition of this result of calibration The weighing machine reading error obiained is given in the table
1. Reference standard insfruments:- Maximum difference betwesn
Instruments Model Serial No. ID No. Test report No. Due date Position1  Position2  Position3  Position 4 Position 5 off-center and central loading
1) Standard Weight Sot (E2) 15884 24053 TORCODT MM-0010-22 20 Jan 2024 {a) {g) (a) ta) tg) (a)
2. This cerlificate is valid only to the item calibrated on date and place of calibration. -0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. This result of calibration was made an at the point i by 3. Departure from nominal value
4. This certificate is not certified for any commereial transaction, Balance Measurement Coverage
5. This certification is tracsable to the Intemational System of Unit,
i i 3 Applied Weight Reading  Correction  Uncertainty Factor
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration (g) (g} (g) (tmg) (k)
Range capacity : 0 g to & g Resolution 0.00001 9 Unlcad 0.00000 0.00000 0.014 213
Before Adjustment : R el 9 0.05 0.05001 -0,00001 0.015 209
SR - 0.1 0.10001 -0.00001 0.015 2.09
] Balance Measurement  Coverage 1 1.00001 -0.00001 0.018 204
Applied Welght Reading Correction Uncertainty Factor 5 5.00003 -0.00003 0.026 2.00
Ie;'u] (g) (9} (tmg) (k) 20 20.00006 -0.00006 0.045 2.00
phsnons ST 0.15 2,00 50 50.00006  -0.00006 0.080 200
Aacdjuat 120.6069 +0.0001 028 200 80 80.00004  -0.00004 0.15 2,00
¢ Adjustment : . ! .
100 1 0.0000 0.16 2.00
1. Determination of the standard deviation of weighing machine {n=10}) 150 1£gg£ 0.0000 0.29 2.00
Applied Weight Standard Deviation 200 A0 0.0000 0.29 200
(g} of Reading (g ) 2 4 .
80
200 Uoui;](:?;u? The reported uncertainty of measurement was based on a i iplied by a
& factor k . providing a level of confidence of approximately 95 %.
-olo-
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Calibration Certificate Calibration Report

Certificate No.: 2303074-001-01 Now: 001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD. Equi Manufacturer:  METTLER TOLEDO
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Madal:  AHZO4-S/FACT Resolution: 00001 g
10260 Sarial No.: 1179351010 10 No.: UAEWAS.002/2552
Capacity: 20 g
Pagelof3 Date of Calibration: 25 My 2023 Page20f3
Ci Amiient 27 & 01 °C Relstive Humidty: 81 & 22 %
Equipment: Electronic Balance Place of Calibration: Room 108 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT COLATD.
Condition of Equipment: Good Condtion
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1. Cafibration Method: NF1 Method W-MA-001  In-Mouse Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Model: AB204-5/FACT Reference Standard ~ Model Serial No.  Calibrated By Certificate No. ~ Due Date
Standard Weight Class E2 1mg to 200g BS05567572 s MZ3040535 B April 2024
Serial No.: 1129361010 Instrument Model Serial No,  Calibrated By Certificate No. ~ Due Date
Therma-Hygro Meter S08-H1 NFLETH 018/23 ‘Quality Rebarn QRZ3-0451 21 February 2024
ID No.: UAE.WAS.002/2552 2. This cartification s traceable to SI UNIT
4. This certificate was certified only for the instrument we caibrated.
Order No.: 2303074 5, This resuk of calibrabon was found accurzbe &5 shown on dete and place of caliration anky.
Calibration Results:
1. Repeatability of Reading:
Operation No.: 2303074-001
Nominsl Velue [ g ) Seandard Devistion of Reading {0}
Date of Receipt: 26 May 2023 100 0.000048
200 0.000048
Date of Calibration: 26 May 2023 2. Off-Center Error:
A mass of 100 g was placed and moved to vancus position on pan.
' The balance reading altained is given in the tabie.
Calibrated by  Mr.Pheraphat Tuanjit Approved W/ “Q g s
Scientist ( Miss aporn karnkit } ‘@ o)
Vice President, Department of Laboratory Services @ \@ : @@@
Date of Issue: 29 May 2023 Responsible for the Technical Management Team Ld b /
O
h are
— ! — 1 2 3 4 H 6 (Maximum Difference) q 2023
This Certificate is ssued in sccordance with the conditians of accreditation granted by the Thai Laboeatary Accreditation Scheme t ol g 3l alie g ole d sl e {5 2
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 correspanding naticnal standards laboratory, This certificate may not be reproduced other | 899956 | 99.0005 | 909935 | 56.99%9 | 99.00%% | 99.0097 0.0003

than in full except with the prior written approval of the National Feod Trstitute.

F-C5-012 Revision: 01 Date: 20-04-65

F-C5-009 Revision: 01 Date: 20-04-65




Harikul Science Co, Ltd.

Iy, 694 Soi Ratchadanivet 24, Pracharatbamphen,

SN "’}ﬁ SHC):QEHIKE"E_ Samsaennck , Huaikhwang, Bangkak 10310
et ll el 1] EN Tel: 0-2274-2456 Fax: 022742443
H_m.?_"ﬂl’\%%u.h.m‘.lu I.,c'Hlls aaniJuanms ?’ /.___“‘\ = Eﬂu"‘"\fﬂ@ﬂa”kul com www harikul.com
i il * i el ‘z,,_ﬁ\‘s CERT.No.: HS-U012C Coriificate of Calloration
Fourdation for Industial Development Naticna Food instrute il NEm TIACTIN 1Tk
Fod Incustrial Laberatary Sendce Center CALIBRATION DOB 1
Calibration Date - 1 Mar 23 Model : ¥S15100
i i Submitted by :  United Analyst and Engineering Consultant Co., Lid. SN : 118101863
Calibration Report ubrisd by:  United Analyst and Englncering
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Proba © ¥S1 5010
Phrakhanong, Bangkok.(Head office) SN - 22B100125
Certificate No.:  2303074-001-01 1D NO. iy
L agy i ;
Equipment: Eiectronic Balance Manufacturer:  METTLER TOLEDO Avg Room Temp : 20°C Air Temp ref - S/N. E00522
Model:  AB2D4-S/FACT Reselution: 00001 g Avg Wster Temp : 20 °C 2 Barometric ref  : S/N. ED0522
Serial No.: 1179361010 1D N UAE WAS 0022552 Air Pressure : TE0.00 mmHg Water Temp ref : S/N. 11431
Capacityt 220 g Salinity : 0 ppt
Technician : Kittipong M.
Date of Calibration: 36 May 2023 Page 3 of 3
Calibration Results:  (Continued) Callbration Details
Calibration Range: ~ 0-200 g ) ; ;
Calibration Adjustment:  Internal Calibration Calibration Point :UU% air sat {stalus) (status)
3. Departure from Nominal Value: (@20 "C, DO = 9.08 mg/)
Measurement 1 {mgi) 9.09 {PASS) - -
Haminal Value Standard Vahe Average Reading Correction Uneertainty Coverage Factor Measurement 2 (mg/) a0g (PASS) - -
{9} {9 i { g} {2 g ) L3 Measurement 3 (mg) .09 (PASS) -
Uniasd 000000 0.0000 0.0000 0000088 200 Measurement 4 (mg) .09 {PASS) =
0.01 0.01000 0.0100 0.0000 0.000088 200 Measurement 5 (mgl) 9.09 {PASS) =
0.05 0.05000 £.0500 00000 0.000088 200 Measurement & (mg) 9.09 {PASS) =
0.1 0.10001 0.099% 0.0001 0.000085 200 Maasuremant 7 (ma/1) 9.08 (PASS) = =
0.2 0.20001 01999 0.0001 0.000085 200 Measuremeant B (mgl) .09 (PASS)
0.5 0.50002 0.5000 0.0000 0.000088 200 Measurement & {mgh) .08 (PASS)
1 1.00000 1.0000 0.0000 0000083 200 Measurement 10 (mg/) a.09 {PASS) -
2 200002 20000 0.0000 0.000089 200
s 5.00002 50000 1.0000 0.000020 200 Meso sl o 209 o
10 10.00001 .89 0.0001 0.000091 200 Toaoe o 0.00 moh -
0 20.00003 20,0000 0.0000 0.000055 2.00
50 50.00003 439999 0.0001 0.00011 200 COwerall Status (PASS)
m 70.00006 £9.9999 1.0002 000013 200
100 100.00006 53,9999 0.0002 000016 200 Manufacturer Specification
150 150.00003 143.9999 0.0002 0.00021 200 Accuracy = +/- 0.02 mgl
200 200.00016 193.9996 DO004 D.00028 200 :

1) This certificate is issued based on the result that are found as shown on

/ ; date and place of test only.
" 2) The calibvration procedure followed in accordance with Harikul Science Co., Lid.
29 /{/(B.?, 2023 3) This resull shall not be used for adverising purpose.

The reported uncertainty of measurement was based on a standard uncertainty muRtiplied by a coverage factor & |, providing a
lievel of confidence of approximately 95 %.

---------- End ======s=s= g‘ S“
FCS-012 Revision: 01 Date: 20-D4.65
Tachnician Signature tanmb;ﬁ%a Uﬁ Managar
(Kitlipong Maskwong) (Supreecha Sumaritam}
1TISTR TTISTR
Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66
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CALIBRATION CERTIFICATE CALIBRATION DATA
1. Noise Level
NCLA -1, ; ; g o
MOME TURE : 1. Atornic Absorption Spectrophotometer “Agilent Technologies T d = = o th e = =

Model AAZ40FS, Serial No. MY13160001

2. Working standard selution “Inorganic Ventures™ 0.0020 | 0.0000 0.0008 0.0000 | -0.000% | 00021 | -0.0016 | -0.0022

Multi Analyte Custom Grade Solution, Lot Ne. S2-MEGT08640 Lo | ooos | ooos | oows | -00IeSISnNTES | R0 | -0.0023

SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd. 00014 | 00006 | 00010 | -0.0009 | 0.0015 | 0.0008 | -0.0004 | -0.0015

3 Soi Udomsuka1, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 00021 | -0.0008 | 00013 | -0.0010 | 00005 | 00005 | -0.0008 | -0.0004

00020 | 00012 | ooood | 00003 | 00004 | 00001 | -0ooze | 0001

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer 00021 | 00011 | ooo11 | ooo03 | oooos | oooos | -ooooz | 00013
(WI-500-02-30)

00017 | -0.000% | 00001 | -0.0015 | 0.0000 0.0007 00001 | -0.0016
0.0024 | -0.0012 | 00004 | -00002 | 0.0008 | -0.0005 | -0.0012 | -0.0019

2. Estimation Uncertainty of Measurement in Analytical Chernistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 228.8 nm.Cd, 0.10,0,20,0.20,0.50,0.70 mgfl at 357.9 nm.Cr,

0.05,0.10,0.30,0.50,0.70 mg/l at 320.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mel at 248.3 nim.Fe, 0.20,0.50,0.70,1.00,1.50 mg/L .0 Ll 000 B o0 o015 EE000E |10 000 | 0.0008 1) 2010003 165 0017
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 me/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni, Absorbandce 00017 | 00000 | 00009 | 0.0004 | 0.0001 | 0.0015 | -0.0009 | -0.0024
0.05,0.10,030,0.50,0.70 ma/l at 213.9 nm.Zn 00019 | 00004 | 00ooa | aoooo | oooos | oooto | 00005 | 00016

CALIBRATION DATE : 2 February 2023

REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, “PanReac AppliCherm®

Cadrmium Lot No. 1152457, Chromium Lot No. 1793249, Copper Batch No. T1170584, Iron Batch No, T126087A,
Lead Lot No. 1227873, Manganese Batch Mo, T1092284, Nickel Batch No. T2T01784, Zinc Batch No, TR201404

0.0016 | -0.0025 | 0.0003 0.0005 0.0009 | -0.0004 | -0.0015 | -0.0016
0.0018 | -0.0014 0.001 00008 | -0.0006 0.0010 | -0.0004 | 0007
00019 | 00006 [ 0.0011 -0.0008 | 0.0011 0.0004 | -0.0003 | -0.0005

AMBIENT CONDITIONS : Temperature 22°C Relative humidity 58 % O 000 TNz D 00t e O e 00011
0.0023 | -0.0012 0.0006 | -0.0007 | 0.0002 0.0014 | 00012 | -0.0013
The Atomic Absorption Spectrophotometer has been calibrated against Reference 00020 | -0.0014 | 00009 | 00018 | 00003 | 00012 | -0.0012 | -0.0013

Material traceable to Mational Institute of Standards and Technology ( NIST ) by Tk
Laboratory. The results are attached herewith.

dical Chernistry 0.0010 | -0.0015 | 0.0002 00004 | 00017 | 00011 | -0.0018 | -0.0013

00016 | -0.0011 | 0.0013 0.0003 0.0007 00026 | -0.0006 | -0.0006

= . 0.0001 -0.0007 0.0009 | -0.0003 | 0.0008 0.0008 0.0000 | -0.0001
Calibrated by 1.2 S—p Approved by..... ARl ... i PP
B Hvera sorbance 0.002 -0.001 .001 0.000 0.000 0.001 -0.001 -0.001
( Mr. Danai Srithongkum ) g
2 MlP‘ﬂ' Acting Director of Analytica mistry Laboratory Continue 2/5
{ Mr. Atipat Ratana ) Ref, 2015266012600366001 INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
Issued Date : 15 February 2023 v
The results relate anly to the items tested/calibrated o value assigned. The results relate onty to tha items tested/calibrated of value assigne
Achartising the ReportTertificate and publicity of the rasults except in full are probibited unless witten pemission is obtained freen the govemnce of TSTA. Advartising the Reporn/Certificate and publicity of the results ecept in full are prohibited unless wiitten parmission is cbtained from the govemer of TETR.
FMBLMTE.002 Rov.d FM.ELMTC.002 Rev.d

Head Offies Office/Labaratory Office Head Office Office/Labaratory Office.
35 M 3 Tammbon Khlong Ha, Amphoe Khlong Luang.  Soi 1€, Bangpoo industrial Estate, Sukhurmit Aoad, 19% Phahoryothin Road, Chatuchak, Banghok 10900, 35 Mu 3 Tamibon Khlong Ha. Amphoe Khlong Lueng,  Sai 1, Bangpoa hdustrial Estate, Sukhurmit Road, 194 Phahoryuthin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thatard Arrphoe Muang, Changeat Samutprekan 10280, Thaland  Thailand ] Changwat Pathumthani 12120, Thalland Amphoe Musng, Charvat Sarmutprekan 10280, Thaland  Thalland ]
Tel. (66) 0 2577 9000 Tel. (66} 0 2323 1672-80 et 115, 116 Tegy h 225, 5217 el (64) 0 2577 9000 Tel. (6610 2325 167280 emt. 115, 116 T mmmmmﬂﬁ ST
Faoc (56) 0 2577 9008 Fax, (66] ) 3523 9165 ::!'mmmw Fax, (66] 2577 5008 Fax. [66) 0 2323 5145 Fa‘x 6] U 2573 db!

E-mail : rurmpaigtistr.orth Webshtewwwitistronth  E-risi - mbctistr.onth E-mail ; sumaleeitistr.onth E-mall - rumpai@tistr.on th Webstemwittrorth  E-mail : mtc@tistr.orth E-mail : sumaloegtistr.on.th
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Conc.

{mg/1)

Element

Absorbance

96R50|
Abs.

0.02 | 0.0085 | 0.0084

0.0050

10,0085 | 0.0089 | 0.0090 | 0.0086 | 0.0092

0.0090| 0.008% | 0.009 | 0.0003 | 2.88

Cd 0.30 | 0.0893] 0.1001

0.1007

0.1004 | 0.1004 | 0.0995 | 0.0997 | 0.0998

0.0999 | 0.0996 | 0,100 | 0.0005| 0.45

0.70 | 0.2238] 0.2229

0.2244

0.2249| 0.2243 | 0.2233 | 0.2235 | 0.2231

0.2251 | 0.22401 0.224 | 0.0007 | 0.33

0.10 | 0.0088 | 0.0087

0.0094

0.0086 | 0.0086 | 0.0091 | 0.0099 | 0,0095

0.0076 | 0.0085 | 0.009 | 0.0006 | 7.25

o] 0.30 | 0.0257 [ 0.0265

0.0255

0.0270| 0.0266 | 0.0258 | 0.0261 | 0.0262

0.0274 | 0.0262 | 0.026 | 0.0006 | 2.25

0.70 | 0.0573 0.0590

0.0580

0.0576 | 0.0578 | 0.0579 | 0.0593 | 0.0599

0.0586 | 0.0594 | 0.056 | 0.0009| 1.51

0.05 |0.0083 | 0.0084

0.0084

0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0060

0.0087 | 0.0092 | 0.008 | 0.0005 | 5.45 |

0.0430 | 0.0d44

0.0426

0.0429 | 0.0435 | 0.0432 | 0.0428 | 0.0441

0.0427 | 0.0436 | 0.043 | 0.0006 | 1.41

0.70 | 00581 | 0.0992

00950

0.0997 | 0.0977 | 0.0986 | 0.0990 | 0.0982

0.0988 | 0.0980 | 0.099 | 0.0006 | 0.63

0.10 | 0.0109 | 0.0104

0.0087

0.0100 | 0.0087 | 0.0094 | 0.0102 | 0.0092

0.0094 | 0.0100] 0.010] 0.0007 | 7.53

0.0456 | 0.0d42

0.0450

0.0444 | 0.0450 | 0.0455 | 0.0455 | 0.0441

0.0446 | 0.0444 | 0.045 | 0.0006 | 1.27

1.00 | 0.0904 | 0.0901

0.0891

0.0876 | 0.0873 | 0.0901 | 0.0876 | 0.08B6

0.0879 | 0.0901 | 0.089 | 0.0012 | 1.38

0.20 | 0.0093 | 0.0059

0.0104

0.0102 | 0.0104 | 0.0109 | 0.0102 | 0.0103

0.0115] 0.0117 | 0.010 | 0.000T | 6.85

Fb 0.70 | 0.0344 | 0.0336

0.0336

0.0328 | 0.0338 | 0.0346 | 0.0336 ] 0.0331

0.0343 | 0,0350 | 0.034 | 0.0007 | 202

150 |0.0709|0.0718

0.0T06

0.0713] 0.0698| 0.0718] 0.0712] 0.0713

0.0715 0.071% | 0.071 | 0.0006 | 0.90

0.05 |0.0115(0.0130

0.0131

0.0127] 0.0135] 0.0136 | 0.0124 | 0.0133

0.0124] 0.0130] 0.013 | 0.0006 | 4.88

Mn 0.30 | 0.0709 | 0.0700

0.0714

0.0704 0.0700| 0.0705 | 0.0714 | 0.0698

0.0694 | 0.0700 | 0.070 | 0.0007 | 0.96

0.70 | 01619 0.1633

0.1646

0.1638 | 0.1646 | 0.1614 | 0.1632 | 0.1614

0.1636| 0.1652 0.163 | 0.0014 | 0.83

0.10 | 0.0113 ] 0.0105

0.0113

0.0114] 0.0110] 0.0113 | 0.0117 | 0.0112

0.0107 | 0.0117 | 0.011 | 0.0004 | 3.45

Hi 0.50 | 0.0509 | 0.0517

0.0508

0.0502 | 0.0517 | 0.0516 | 0.0516 | 0,0523

0.0518 | 0.0503 | 0.051 | 0.0007 | 1.36

1.00 | 0.0997 | 0.1006

0.1006

0.1006 | 0.0996 | 0.0998 | 0.1007 | 0.1000

0.1013 | 0.059% | 0.100 | 0.0006 | 0.55

0.05 |0.0315 | 0.0309

0.0322

0.0304] 0.0329 | 0.0312] 0.0313 ] 0.031%

0.0308 | 0.0311 | 0.031 | 0.0007 | 2.35

0.1705] 0.1728

0.1688

0.1693] 0.1711] 0.1704| 0.1704 | 0.1707

0.1708 | 0.1688 0.170| 0.0012 | 0.70

0.70 |0.3559

0.3572

0.3545

0.3560] 0.3559 | 0.3550] 0.3579 | 0.3552

03574 03573 0.356 | 0.0011 | 0.31

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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3. Trueness
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3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of M|  Reading Errar of Error of Uncertai
{ma/l) {ma/1) {meg/l) (%) (mg/)
0.02002 0.021 0.001 4.50 + 0.005
Cd 0.30030 0.298 -0.002 077 + 0.005
0.70070 0.675 0.026 367 +0,008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Elernent | Standard Value of AM|  Reading Error of Error of N Uncertainty
(mg/l) {mg/l) (me/l) (%) (ma/)
0.1001 0.101 0.001 0.90 + 0,009
Cr 0.3003 0.293 -0.007 243 + 0,012
0.7007 0.648 -0.053 1.52 + 0,023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Elerment | Standard Value of RM| Reading | Eror of A Error of M Uncertainty
{mg/l) (mg/l) (mg/l) (%) {ma/)
0.050 0.046 -0.004 800 + 0.003
Cu 0300 0.289 -0.011 3.67 + 0.009
0.700 0.674 -0.026 N + 0.020
Continue 4/5
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.
Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/l) {mg/l) (%) (ma/1)
0.100 0.095 -0.005 5.00 + 0.014
Fa 0.500 0.474 -0.026 5.20 + 0.016
1.000 0.950 -0.050 5.00 + 0.029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of AM|  Reading | Emor of Measurement | Error of Measurement | Unicertainty
{mg/l) (mg/) {mg/) (36) {ma/)
0200 0.207 0.007 3.50 +0.014
Pb 0.700 0.673 -0.027 386 + 0.030
1.500 1.417 -0.083 553 + 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm,
Standard Value of AM|  Reading Eror of Measurement | Eror of Measurement | Uncertainty
{mg/) (mg/l) (mig) (36) (me/l)
0.04955 0.006 -0.004 T + 0L.005
Mn 0.29970 0.299 -0.0057 1.90 + 0,007
0.69930 0.694 -0.0053 0.76 + 0,014
Continue 5/5
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3.7 Reading on wavelength- Nickel (Ni) at 2320 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM|  Reading Errar of Error af Uncertainty
(mg/) (ma/ll {mg/) (%) (mgA)
0.1001 0.103 0.003 290 +0.013
Ni 0.5005 0.501 0.001 0.10 +0.018
1.0010 0.987 -0.014 1.40 +0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading Emor of Measurement | Eror of Measurement | Uncertainty
(me/l) {mg) (mg/) (%) (mg/l)
0.050 0.046 -0.004 8.00 + 0.013
Zn 0,300 0.311 0.011 3.67 +0.013
0.700 0.665 -0.035 5.00 + 0.019

Remark : The reparted uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)
which gives a level of confidence of approximately 95%

(Mr. Danai Srithongkurm)
2. Alipalioiie s

(Mr. Atipat Ratana)

Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES )
Preventive Maintenance Checklist J )

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more information about Agilent Technologies services please visit our web site using the following

nt.com

Customer Information
+ Customers should provide all necessary operating supplies upon request of the engineer.

+ For using HF li the instrument should be returned to its standard sample
introduction system,
. A repr: ative should be available to the while performing the preventive

maintenance procedures.

+ Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service,

s If a system requires the use of 1 or special p es and,/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

+ Only complete/printout pages that relate to the system being serviced.

+ Complete empty fields with the relevant information.

« G lete the rel h in the checklist using a “X" or tick mark *+~ in the checkbox,
+* Complete Not Applicable check boxes to indicate services not delivered, as needed,

+ Complete the PM service in the order of the tasks listed.

* Complete the Service Review section together with the customer.

Copyright @ 2017
Page | of §

Llssued: 3 February 2017, Revision: 1.1 Agilent Technologies

Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

General Preparation

@ Discuss any specific questions or issues with the customer prior to starting.

& Review the instrument loghook.

@ Perform general external inspection of system for cleanliness,

& Check for proper installation of safety-related parts, assemblies, sensors etc.

Check for required firmware/software updates and verify with customers if they would like it

installed.

For HF application systems, if standard sample introduction system was not installed, ask the

customer to install it.  wa

@ Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

3]

Inspect and clean the system

D/ Look for any obvious external damage or problems.

Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.
& Perform a general internal inspection of the system for excessive dust accumulation, clean if
NECessary.
Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table,
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

BEEOOED B

¥ Replace air inlet dust filter.
@ Replace high capacity air inlet dust filter element if installed, W&
@ Remove and clean instrument water inlet filter.

G8481A Cooling water system

QO Section NOT Applicable

B/ Drain cooling fluid and remove any particles from the chiller reservoir

B Remove, clean and reinstall water inlet metal mesh filter.

& _Re fill with Polyclear cooling fluid.

Ef Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner.

Copyright & 2017
Page 3of 8
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

) ——

System Information

Instrument system name and 1D

Instrument system site and location UAE [ 3vd Phor

List system component product List the serlal numbers of each component
1 G R0GA 1. LARLRIVA M

2. © B0 A 2, Bo1- 0192

a. 3

-
Lo

@

[ 8
s i -
8 S..
9. g .
10 10.

ICP-0OES Configuration table Cirele the type or write in the type if other

Nebulizer Type SeaSpray {:\One.\lel-:lj other

Spray Chamber Cyelonic Single Pass | Cyclonic Double Pas

Torch Radial {Dual View) other
Y,

.)! other

Injector Diameter 2.4mm {;] Smm) 1.4mm | 0.8mm | other

Injector Material

mic)| other
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Preventive Maintenance Checklist J
SPS 3 Auto Sampler
@ Section NOT Applicable
O Power cycle the pler and verify ful initi

O Inspect X and Z axis belts for wear, Replace is necessary,
Q Clean X and Z axis slide shafts.
a

Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial,

SPS4 A ler

& Section NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft eloth and diluted
mild detergent,

0 Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

0 Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors,

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS4,6,7

& Section NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

3 Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

bit ent ustment

@ Check position of Zn peak, adjust if required,

@ Check Argon Ratio, adjust to specified value if required,
@’ Perform Detector Calibration.

@ Perform Instrument Calibration.

& Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post FM.

@ Forsystems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

Iﬁf Subsystem Communications Test
Air Flow

Copyright ® 2017
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- Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
. n ™
Pt Checkli )
@ Water Flow
& Gas Flows

& RF Generator
& Camera Test
1 Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only,

Pre PM Sensitivity Check Post PM Sensi Check

Radial Axial * Radial Axial”
Zn 213857 nm SRBR | 4\05.(, 8640 4%15.0 R
Mn 257.610 nm SRBR W JiBag g (TR ToAg
Al 396,152 nm SBR 1§ 4.9 29 6.8
K 766.491 nm SBR 5.4 B 6.4 9.7

* Axial result is not applicable for GBO16AA, GB012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICF Expert version 7.3 and above only.

Instrument Test Result

Subsystem Communications Test ?r.-ﬂa
Air Flow o
Water Flow fooe
Gas Flows foan
RF Generator "‘Joa%.i
Camera Test Pm&.!)
Optics Test P‘ M
Nebulizer test {}00;'
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ICP-OES Parts List Table
Part description Part Number | Produet /Model # where nsed | Quantity C. d
i GB010A, GBOLLA,
Axial Pre-Optic Window GRO10-68014 GS014A/GS015A ]
Radial Pre-Optic Window GBO10-68015 All |
Polyclear Cooling Fluid G3292-80010 GE481A
Purge Gas Filter GA010-60136 All |
Alr inlet filter GA000-G8002 All i
High Capacity Air Filter GA010-60180 Optional
Rowrls—eal for 6-7 port valve for GR4BL-B0002 GS404A/GB405
AVSE/T
Rotor seal for 4 port valve for
AVS4 GA483-60002 GE483A
Rinse solution to rinse station
2. 5mm id x Im GB410-80123 SP54
Barb connector 2.5mm-1.5mm [ GB410-80124 5P5 4
ﬂ'C waste tubing.8mm od x Smm GB410-80122 SPS 4
id, 2m
Additional Parts may be required from engineers stock:
X axis drive belt 5410047500 SPS 3
2 axis drive belt 5410047400 SPS 3
Peristaltic pump tubing, PVC .
SolvaFlex, 3 bridged, ST104s000 BES 4
Restore system
For HF applications, ask the to reinstall their sample introduction system.

Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout.

Service Review

ﬂ/ Affix the PM sticker to the system or instrument loghook based on the customer's request,
a Complete the Service Engineer Comments section below if there are additional comments.

: - Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Flasma On

Mains Voltage 224 FAQ VAC U VAC
Mains Current 0. %04 A [RLTY A
Instrument Temperature .8 L ®.7 *C
RF Air Flow (sensor speed) \5.0 Hz 3.0 Hz
Plasma Exhaust Temperature No measurement R¢.7 *C
Water Flow Oscillator No measurement .64 L/min
Water Flow Detector 1-0¢ L/min .06 L/min
Water Inlet Temperature ®.0 rE: 8.0 bt
Palychromator Temperature 30 *C 5.0 °C
CCD Temperature -He e -3.8 *C
Thermal Stabilizer 5.0 *c 3.0 e
Argon Supply Pressure E£T1.94 kPa £41.33 kPa
Purge Gas Supply Pressure*1 57490 kPa E45. 40 kPa
Option Gas Supply Pressure®1 CILY kPa Wi kPa
Nebulizer Flow Mo measurement .70 L/min
Nebulizer Back Pressure No measurement el 6d kPa
Plasma Gas Flow No measurement naY L/min
Auxiliary Gas Flow No measurement 1- 00 L/min
RF Power Mo measurement \BOD w
RF Supply Current No measurement B.6e3 A
RF Supply Voltage No measurement 184 6, v

*1 If option installed

Issued: 3 February 2017, Revision: 1.1 Copyright & 2017 Agilent Technologies
Page 6 of 8 ,
®
- Agilent Technologies
Agilent 5110 and 5100 ICP-OES ] .
Preventive Maintenance Checklist J

& Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's I records.

Service Engineer Comments {optional)

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box.

Copyright @ 2017
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Other Important Customer Web Links

How to get information on your product:
Literature Library - R gile
oeskliterature

& Need to know more? - http: g

B Need technical support, FAQs? - hitp:/ : .

@ Need supplies? - www.agilent.com/chem/supplies

W

Service Completion

o W s D
Service request number 600565587 Date service NOY E0RY

Agilent i e Hovaa b T Customer signature Fren

Document part number: G8014-80075

Copyright & 2017
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irReport Summary

Instrument Model Agilent 5100/5110 VDV ICP-DES
Instrumant 1D GBO11A/GEO1EA
Instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Test Before PM
| Test Completed On 11/3002022 9:35:32 AM
Result Summary
Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skippad
Camera 'I;ast Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resalution Test Pass
Sensitivity Test Pass
Precision Test Pass
b
Page 1of4
wneslinugy
[Sensitivity Test Pass §|
Radial |
| Element Wavelength  Specification  Method  Ratio Standard  Blank ‘
As (188,980 nm) =460 SRER 147.7 1156.5 55.5 |
Se (196.026 nm) =410 SRER 111 11853 97.7 ‘
Zn (213.857 nm) = 14210 SRER 41006 51959.5 158.5 1
Pb (220,353 nm) 2480 SRBR 1925 28086 185.7 ‘
Mn (257610 nm} = 3516.0 SRER 11084.7 264165.0 5B6T B |
A1 {386.152 nm) z34 SER 75 45047 9 57705 ‘
I Ba (493 408 nm) =34.0 SBR 107.4 1887710.3 174075
K (785491 nm} z18 SBR 51 100805.9 16626.4 I
Aoial l
Element Wavelength Specification  Method  Ratio Standard Blank ]
As (188,980 nm) 22080 SRBR 2349 2056.4 1529 l
Se (196.026 nm) =159.0 SRBR 2184 38851 2716
Zn (206.200 nm) =2340 SREBR 1308.5 15850.4 1445 |
Zn (213857 nm} =1743.0 SRBR 8384.0 183037.8 4764 ‘
Cd (214,438 nm) =42270 SRER 77185 143240.2 3428
Phb (220,353 nm) =3200 SRBR 5763 14485.2 5604 I
} Mn (257610 nm) = 10825.0 SRER 318421 1411257.3 19589 l
|
i Cr {267.716 nm}) = 1048.0 SRBR 44521 18311086 1632.2 |
Cu (324.754 nm) =190 SBR 462 aT1487.5 78629 l
Al (396152 nm) z6.0 SBR 14.9 278447 4 17552.6
Ba (493,408 nm) 2600 SBR 1906 10081527.3 525198 l
¥ (766481 nm) =240 SBR 368 19221634 508581
Page 2of 4
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| Resolution Test Pass
‘ Element Wavelangth Specification  Width
| M (174213 nm) =540 662
| As (188.980 nm) 2820 520
C (193,027 nm} = 11.50 835
! Ma (202,032 nmj <8.20 641
| Cr(206.158 nm) =13.40 9.04
Zn (213.857 nm) SET0 662
P (220,353 nm) =950 7.13
Ca (228,615 nm) 51720 1.7
Ba (230424 nm) =840 7.21
Mn (257610 nm) £13.30 9.50
Mr (260,568 nm) £20.30 1423
Cr (267.716 nm) =11.00 814
Cu (324.754 nm) 525.00 18.98
Cu (327385 nm) 14.20 11.24
Sr (338.071 nm) <33.50 24.47
Ba (455403 nm) £44.00 33,68
Sr {460.733 nm) £35.00 17.22
Ba (493,408 nm} <36.00 25.48
Ba (614,171 nm} £42.00 2547
AT (675.283 nm) =74.00 59.82
K (786.491 nm) = 80.00 64.84
1
Page 2 of &
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Precision Test Pass
Radial
Elament Jength ificat
Value % RSD
As (188.980 nm) =260 0.82
Se (195.026 nm) =260 0.71
Zn (213.857 nm) =1.50 0.43
Pb (220,352 nm) =260 076
W (257 610 nm) 2150 060
Al (396,152 nm) =150 048
Ba (483 408 nm) =1.50 0.89
¥ (766,491 nm} =150 0.42
Aaial
Element Wavelength ifi A d
‘Value % RSD
As (188,980 nm) =150 057
Se (196,026 nm) =150 0.76
Zn (208.200 nm) =150 061
Zn (213.857 nm) =150 0.51
Cd (214.439 nm) £1.50 0.55
Ph (220.353 nm) =150 0.52
Mn (257610 nm) <150 0.54
Cr {267.716 nm) =150 0.54
Cu (324,754 nm} 2150 058
Al (396152 nm) 5150 081
Ba (493 408 nm) <150 0.85
K (T86.491 nm) =1.50 122
|
Page 4 of 4
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Report Summary
Instrument Model
Instrumant 1T

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent S100/5110 VDV ICP-0ES
GB011AIGBO15A

MY 18030001

7.3.1.9507

3442

PM Functional test

11/30/2022 11:43:36 AM

Subsystem Communications Test Pass
Air Flow Test Pass
‘Water Flow Test Pass
Gas Fiows Test Pass
RF Ganerator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Pracigion Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow {relative 75% Air Flow {relative
speed) speed)
14.00 18.00
‘Water Flow Test Pass
RF Water Flow(Limin)  Camara Water Flow  Water Inlet Temperature
{Limin) C)
1.44 1.05 18.51
Page 1of 2
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Report Summary
Instrument Modsl Agilent 51005110 VDV ICP-OES
Instrument 1D GBO11AIGBOT5A
Instrument Serial Numbar WY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By PM Performance test
Test Completad On 11/30/2022 12:10:42 PM
Result Summary
Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Tast Skipped
Gas Flows Tast Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resalution Test Pass
Sensitivity Test Pass
Precision Test Pass
Optics Test Pass
Radial Aoial
Intensity 5674608 5823476
Wavelength  737.212 737.212
Page 1of4
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Gas Flows Test

MNebulizar Actual Flow
Target Flow
070 0.70
Makeup Actual Flow
Target Flow
200 2.00

RF Generator Test

RF Power Supply Test
RF Power Supply (V)

RF Oscillatar Test

RF Oscillator Frequency
{MHz)
Werk Coil Gurrent (A)

RF Power Supply Current (A)

Camera Test

Back
Pressure

163.37

Back
Pressure

112,85

Passed
147 437

Passed
0.000

45,068
1.997

Integration Time
(ms)

Auxiliary

Target Flow

2.00

Plasma

Target Flow

18.00

Pass
Actual Flow  Back

Pressure
1.98 108.49

Actual Flow  Back

Pressura
17.61 2346
Pass
Pass

Standard Deviation  Status

Electronic Offset Tast 1000 5.3056 Passed
Dark Current Test 6000 0.578 Passed
Array Test 5 0.024 Passad
Linearity Test 0.118 Passed
Page2of2
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Resolution Test Pass
Element Wavelength Specification  Width
N {174.213 nm) =9.40 679
As (188 980 nm) 5820 6,09
C (193,027 nm) = 11.50 829
Mo {202,032 nm} =8.20 6.30
Cr (206.158 nm) = 13.40 905
Zn (213.857 nm) 870 877
Pb (220.353 nm) 9,50 7.02
Co (228615 nm) =17.20 11.67
Ba (230.424 nm) =9.40 7.39
Mn (257 610 nm) 51330 9.48
Mn {260.588 nm) £20.30 14.25
Cr (2B87.716 nm) = 11.00 T.54
Cu (324.754 nm) <2500 1899
Cu (327.395 nm) 1420 11.33
Sr (338.071 nm) =33.50 2444
Ba (455.403 nm) = 44.00 33.86
Sr (460,733 nm} 2 36.00 17.51
Ba (493 408 nm) =35.00 25.56
Ba (814171 nm) =42.00 24.96
Ar (B75.283 nm) = 7400 59.38
K (766,491 nm}) = 8000 B5.B3
Page Zof 4
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Sensitivity Test Pass T Precision Test Pass
| Radial Radial
Element Wavelength  Specification  Method  Ratio Standard  Blank Element 3 : ;.:s. % JRSD
1478 1148.3 54.8 | e %
As (188,980 nm) =460 SRER i v As (188,980 nm) e 060
4 SRBR 1116 s .
Se (196,026 nm) z41.0 &= " S tio6 6 i) <280 —
SRBR 43750
Zn i) z1eno TR 20 (213,857 nm) 150 028
=460 SRER 1998 .
Ph (220353 nm) e e Pb (220,353 nm) =260 0.59
z3518.0 SRER : g .
M ta7.810 e - e e Mn (267.610 nm) 2180 0.28
{ 234 - SBR . .
Al (152 ) s Py s A1 (396,152 nm) <150 028
=34.0 SER 154, . 5
Ba (493408 nm) =34 : . rias0 Ba (483,408 nim) <150 050
=18 SBR 4 . !
K (766451 nm} K (756.481 nm) =150 0.23
LH ) Aol
ificati Method  Ratio Standard Elanl
Element Wavalength  Specification Element Wavelength  Specification  Measured
As (168,980 nm) 22080 SREBR 2424 31701 1548 Value % RSD
Se (196.026 nm) = 159.0 SRBR 2281 41345 2893 | s (188.980 nm) =150 0
Zn (206.200 nm) 2234.0 SREBR 11268 13782.0 146.5 Sa (195.026 nm) 2150 0.43
Zn (213,857 nm) = 1743.0 SRBR 84008 1771853 4425 2Zn (206.200 nm) 5150 046
Cd (214.439 nm} 242270 SRER 70018 1258842 3218 Zn (213,857 nm) <150 0.37
Pl (220,353 nm) z320.0 SRER 5363 12808.3 5326 Cd (214.438 nm) =150 e
i Wn (257 610 nm) = 10625.0 SRBR 308462 12879880 17388 P (220.352 nm) =150 0.48
| Cr(267.716 nm) = 1048.0 SRBR 43950 1673358 14244 M (257 610 nm) <150 0.74
Cu (324.754 nm) 2 19.0 SBR 52.1 a73890.7 7033.1 Cr (267716 nm) 51.50 0.26
‘ Al (396,152 nm) 260 SER 168 2683577 151124 Cu (324.754 nm) =150 0.51
Ba (493,408 nm) 2600 SBR 2252 101734415 449717 Al (396.152 nm) <150 0.45
‘ K (766.491 nm) =240 SBR 87 18741362 460557 Ba (423408 nm) s150 081
K {766,491 nm) <150 0,84
[ p—
L =
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Inspection result
UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.
ITEM STANDARD RESULT JUDGE
1. SelfCheck 1.1 Heating PASS oK
Automatic Mercury Analyzer 12 Cooling PASS OK
13 Leak PASS oK
Model RA-4500
1.4 Optical system PASS OK
. . 15 Drift PASS oK
Preventive Maintenance Report
2. Analytical curve inspection(AREA)
Serial No. : 17780278 2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 oK
Soft version : Ver 2.0.7 (r)2 0.99%0
ROM version : Ver 2.0.1
3. Repeatability(AREA)
Date : 11 July 2023 3.1 No Pretreatment 100ppb, n=5 1. 99.12 ppb
2. 101.48 ppb
PM by 3. 10124  ppb
4. 10234  ppb
5. 101.92 b
Approved by PP
CV.< 5% 1.23% oK
4. Blank Below 1.0 (AREA) 0.2062 oK
§ Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386 .
wnamluaiugy
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Title : Preventive Maintenance RA-4500 sn:17780278

Date 1 7/11/2023

Name : Coax Group

Memo : Calibration Curve 0-10ng
Calib

ABS[AREA]
>

omn & o ®

1234567891011

STDIng]
STD
No. STD | SvOL| cvoL| pvoL| sTD AREA MEAS  Dev Note
" lppb] | (ml] | [ml] | [mL] | ng] [ON] [ng] %]

1 /100000 0000 5000 5000 0.000 00859  -0.0353 -

2 1 100.000 0.025 5000 5000 2500 3.7687 25845 34
3 1 100.000 0050 5.000 5000 5000 7.1028 4.9562 0.9
4 | 100.000 0075 5000 5000 7500 106441 74753 03
5 | 100.000 0.100 5000 5000 10000 142203 100193 0.2

P
SvoL CvOoL | bvoL AREA MEAS CONC
No. NAME Note
° iml] | mi) | [mU | [ON] ‘ ingl ‘ lug/L] ot
1 _|hg 100 ppb 0.050 5.000 5.000 7.1027 4.9561 99.122
2 | 'hg 100 ppb 0.050 5.000 5.000 7.2687 5.0742 101.484
3 |hg 100 ppb 0.050 5.000 5.000 7.2514 5.0619 101.238
4 | hg 100 ppb 0.050 5000 5.000 7.3285 51168 102336
5 | hg 100 ppb 0.050 _5.000 _5.000 7.2996 5.0962  101.924
Statistics
No. | NAME TRY AV SD Cv
Jug/L] ug/L] %)
1_1hg 100 ppb 5 101.2208 1.246264 1.23
1
enansluaugy
MIFFOM INSTRUMENT S CORFORATION
Title : Preventive Maintenance RA-4500 sn: 17780278
Date  :7/11/2023
Name : Coax Group
Memo : Blank
SWP
SVOL CvOoL | bvoL AREA MEAS CONC
No. NAME Note
° Imt | (mi] | [l | [ON] ‘ gl | [ug/] ote
1_|Blank 0.2062 0.0503
0.006
0.004-
o
E 0.002
ot T
1
1
wnansluaugy

MIPPON IMS TRUMENTS CORFORATION

Self Check
Heat check:PASS!! ( 24.9degC[05: 00] > 28.9degC[02:31])
Sensor check:PASS!! ( 78‘, 18= 60)

94V)
Drift check:PASS!! (0. 0027882 - —0 0032876 = 0.0004993)

@nmslumugy

MIPPON IMS TRUMENTS CORFORATION

DQE Services Co,Ltd,
DQE Services 32 Sei Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230

Pharse : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com urc mm e e
AN biss

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-007 Page 1of35

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Ud 41, Sukh it Road, B hak, Phrakh Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No. :  2021-064

1D No. : UAE.WAS.006/2552

Received Date : 6 January 2023

bration Date : 6 January 2023

Issue Date ;10 January 2023

Condition Instrument :  Used

Calibrated by : i Approved by : ol
Jb

{ Mr. Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

The calibesshon result s applied anly 10 the above calibrated iters and waas found accurale as shown on daie and place of cali

siam anly.

The measuremnent capability of the laborasory and iis raceability 1o recognized nathoss wandards and 1o the unil of measurement nealized al the comesponding

ratioral standerds [sbormory. This certificate may ot be reproduced ther thas i Tull except with the prioe writien spprovl of the DNE Services Co., Lid

lﬂﬂﬂﬁwﬂ’]'l.lﬂﬂ
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DQE Services Co. Ltd. DQE Services Co.,Lad.
DQE Seryices 3% Soi Ladprao-Wanghin 55, Ladpeao-Wanghin R, Ladpran, Ladprao, Bangkok 10230 DQE Services 32 Soi Ladpeao-Wanghin 33, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfof@omail com Src o Phore : +66 (()2 538 2054, Email : dgeservicesinfofgmail com -
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP23-007 Page 2of 5 Certificate No. : SP23-007 Page 3 of 5
Environment Condition : Ambient Temperature 255 C Calibration Results : Without adjustment
Relative humidity 55 = 20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.) (Abs) (Abs) (Abs) (Abs) k
Certified Reference Materials : o e ’ s =
0 0.5787 0.575 0.0037 0.0031 2,00
4
Material Serial No. Certificate No. Due date 10450 104 0.0050 00029 200
2.1900 2.181 0.0090 0.0080 2.00
Absobance Standard set 25760 95935 22 October 2023 0,0000 0,000 00000 0.0028 200
T 0.5607 0.558 0.0027 0.0034 2,00
Absobance Standard set 25757
AR i e SR 1.0247 1.021 0.0037 0.0035 2.00
Wavelength Standard set 25806 95916 22 October 2023 21229 2115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2,00
Wavelength Standard set 25758 95915 22 October 2023 0.5236 0.520 0.0036 0.0030 2,00
465
0.9634 0.961 0.0024 0.0029 2,00
Traceability - This certification is traceable to the International System of Unit maintained at National - 1.9763 1.968 0.0083 0.0070 2,00
g e 0.0000 0.000 0.0000 0.0028 2.00
of Standards and Technology (NIST) through Starna Scientific Limited
- 0.5191 0518 0.0011 0.0031 2.00
46.1
Spectral Band Width of UUC: 40 nm. L1003 1000 000 33 200
1.9987 1.993 0.0057 0.0084 2.00
Scan Speed of UUC : 200 nm/min 0.0000 0,000 0.0000 0,0028 2.00
50 0.5523 0.552 0.0003 0.0030 2.00
Scan Interval of UUC: 0.1 nm. 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
1 z i 0.001 5
Resolution of UUC : Photometric Abs 0.0000 0.000 0.0000 0.0028 200
Wavelength 01 i s 0.5601 0.562 -0.0019 0.0032 2.00
1.0512 1.052 -0.0008 0.0030 2.00
] ]
1.9294 1.923 0.0064
wneslumugu wAdslummtau

FM-708-02 ROT 171172021

DQE Services Co.Ltd.

DQE aivh 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

Phone ; +66 (012 538 2054, Email ;: dqeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.} (Abs) (Abs) {Abs) (Abs) k
0.0000 0,000 0.0000 0.0050 2,00
o 0.7478 0.743 0.0048 0.0057 2,00
7 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2,00
- 0.2912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
i 0.6448 0.639 0.0058 0.0055 2.00
v
wnaslumugu
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FM-TOE-02 RO 171172021

DQE Services Co.,Lid,
DQE ; 32 Sai Ladpsao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230
Services -
Phope : +66 (0)2 538 2054, Email : dqeservicesinfol@gamall com ca———
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.} (nm.) {nm.) 3
241.54 240.8 0.74 018 2.00
279.40 278.5 090 0.18 2.00
288.70 288.0 070 0.18 2.00
33422 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
41848 417.8 0.68 0.21 2,00
446.70 59 0.80 0.18 2.00
45320 4525 0.70 0.18 2.00
460.06 459.5 0.56 018 2.00
536.90 536.0 0.90 018 2.00
63794 637.1 0.84 018 2.00
440,74 440.0 0.74 0.18 2.00
47222 471.5 0.72 018 2.00
513,70 513.0 0.70 0.18 2.00
528.72 5280 0.72 0.18 200
574.60 5740 060 0.18 2.00
5R5.48 584.6 0.88 0.20 2.00
684.63 a84.0 0.63 0.18 2.00
74027 T400 027 0.20 2,00
74828 T47.5 0.78 018 2.00
807.16 B06.5 0.66 0.18 2.00
879.70 879.0 0.70 018 2.00

Remark : - UUC = Unit Under Calinticn.
- N/A = Not Avaiable
= The result expanded smcertainty of meassrement L is stated a5 the standard uncertsinty of mensurement multiplied by the coverage factor &k ,
which far a normal distribution corresponds to a coversge probability of approximely 93%

T wnaslueugu

FM-TOR-02 ROV 11152020

- End of Certificate -



DQE Services Co.Ltd.
DQE Services 32 Sei Ladpras-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpra, Bangkok 10230
Phane : +66 (0)2 538 2054, Email : dgeservicesinfod@gmail.com ety s
CERTIFICATE OF CALIBRATION
Certificate No. :  SP23-021 Page 1of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd, (Head Office)
Address: 3 Soi Udomsuk 41, it Road, B hak, Phrakh
Bangkok 10260
Location of calibration :  Laboratory 315
Equipment :  UV-Vis Spectrophotometer
Manufa 1 Agilent Technol
Model : Cary 60
Serial No.: MY15410009
ID No. : N/A
Received Date : 20 May 2023
Calibration Date : 20 May 2023
Issme Date : 23 May 2023
Condition Instrument :  Good
Calibrated by : Approved by : T
Allbrated by Fuy e pproved by >RT o
{ Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )
Techmical Monager Quality Manager
it resuil s applied caly io the iem and was fourd ! on culy.
Th capability of ihe v and its traceability ized national o e unit of realized at
nathomal standards labormory. This cenificate may nol be tha in full except with the prior ‘e DOE Services Ca, Lid

FM-708-02 RO1 17112021

I.Bflﬁ'libl'm‘l.lf]ﬂ

DQE Services Co. Lul.
DQE Services 5o Ladpmo-Wanghin 55, Ladpreo-Wanghin Rd., Ladpraa, Ladpruo, Bangkok 10230
Phane : +66 (0)2 538 2054, Email ; dqeservicesinf@gmail com mcTmS T
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Covernge factor
(nm.) (Abs) (Abs) (Abs) (Abs) K
0.0000 0.0000 0.0000 0.0028 200
0.5787 0.5742 0.0045 0.0031 200
0 1.0490 1.0423 0.0067 0.0029 2.0
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 200
i 0.5607 0.5577 0.0030 0.0034 .00
1.0247 1.0234 0.0013 0.0035 .00
21229 21171 0.0058 0.0088 200
0.0000 0.0000 0.0000 0.0028 2.00
o 0.5236 0.5184 0.0052 0.002% .00
0.9634 0.9607 0.0027 0.0029 200
1.9763 19715 0.0048 0.0081 2.00
0.0000 =0.0001 0.0001 0.0028 .00
0.5191 0.5159 0.0032 0.0031 200
el 1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
0.0000 0.0000 0.0000 0.0028 200
S 0.5523 0.5501 0.0022 0.0030 2.00
1.080% 1.0808 0.0001 0.0030 2.00
20391 20336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
- 0.5601 0.5585 0.0016 0.0031 .00
10512 1.0485 0.0027 0.0030 2.00
1.9294 1.9317 -0.0023 0.0083 2.00

FM-T08-02 ROT 171172021

I.Bflﬁ"li‘bl'm‘l.lf]ﬂ

DE Services Co. Lud.
A Services 3250 Ladprao-Wanghin 55, Ladprso-Wanghin Rd., Ladprao, Ladprao, Banghak 10230

Phone : +66 (012 538 2054, Email : dqeservicesinfo@gmail.com mem
REPORT OF CALIBRATION
Certificate No. :  SP23-021 Page 2of 5
Environment Condition: Ambient Temperature 25 £ 5 G
Relative humidity 535 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Dwue date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
‘Wavelength Standard set 25806 95916 22 QOctober 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the Intemational System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC

60 nm/min

Scan Interval of UUC:  0.15 nm.

Resolution of UUC: Pt 0.0001 Abs.

Wavelength 0.1  nm.

EM-TO8-02 ROI 1711/2021

@naslumuny

DQE Services Co,Lid,

DQE . 32 Soi Ladprao-Wanghin 55, Ladpmo-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230
Services i

Phone : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com [

REPORT OF CALIBRATION

FM-708-02 RE1 1711/2021

Certificate No, : SP23-021 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
| (nm.) _(Abs) {Abs) (Abs) {Abs) L]
0.0000 0.0000 0.0000 0.0050 2.00
243 0.7478 0.7436 0.0042 0.0058 2.00
o 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8648 0.0038 0.0064 2.00
0.0000 00000 0.0000 00050 2.00
. 0.2912 0.2908 0.0004 0.0052 2.00
0.0000 0.0000 0.0000 00050 2.00
- 0.6448 0.6398 0.0050 0.0058 2.00
Ll
wenasluaugy




DQE Services Co.Lid.
DQE b 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprac, Ladpreo, Bangkok 10230 4
Phone ; +66 (012 538 2034, Email : dgeservicesinfo@gmail.com e e
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 5of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.} {nm.} (nm.} (nm.} &

241,72 2420 028 0.18 200

279.45 2795 -0.05 018 2.00

2§7.31 2875 0.31 018 2.00

334.06 3335 0.56 018 200

360,93 360.3 0.63 0.18 2.00

418.59 4180 0.59 0.18 2.00

44594 4453 .64 018 2.00

453,66 453.0 0.66 018 200

460,02 459.6 0.42 018 2.00

536.59 5364 0.19 0.18 2.00

63798 6383 =032 0.18 2.00

431.38 431.0 0.38 0.18 200

472,50 4725 0.00 018 2.00

513.47 5135 -0.03 0.18 2.00

528.88 5290 -0.12 018 2,00

57317 5730 017 018 2.00

58535 585.0 035 0.20 2.00

684.40 684.5 =0.10 0.18 2.00

740,72 741.0 -0.28 0.20 200

T48.55 T48.5 0.05 0.18 2.00

807.03 807.0 0.03 0.18 2.00

879.28 879.5 -0.22 0.18 200
Remark ;- UUC = Unit Under Calination

- NiA = Not Avaisble
T U is stated s the ity aof ipli the covernge facter k,

which for & normal distributi probahility of i %
- * Indicates non TIS] accredited

- End of Certificate -

FM-T0E-02 ROI 171172021

tanms'lu'muqu

Cert.No.: 23CH1148

Page.: 20f 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (S unit) through:-
- Technology Promotion Association (Thailand-Japan).
Instruments Serial No. 1D No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 23C1381 13 June 2024
2} Electronic Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000483947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration result
Performing five - F i i dard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017
Standard uuC* Reading u inty of | C g
Formazine suspension Measurement Factor
{NTU) (NTU) (£NTU) k
i) 0.00 0.0067 2,00
20 203 0.39 2.00
100 101 0.76 2.00
400 401 15 205
800 800 2.1 223
Remark = UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units
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-

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

534/4 PATTANAKARN ROAD 501 18, SUANLUANC

UANLUANG BANGKOK 10250

TEL.0-2717-3000-29  FAX. 0-2715-0484
Cert.No.: 23CH1148
Certificate of Calibration PRt incd
Equipment : Turbidity Mater
Manufacturer : Dakton
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE. WAT.056/2563

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by @

() Saithip Meangmai
{ ] Warakorn Lerngagtrakul
[ ) Ponpan Paipim

Issue Date :

Used ltem

13 Seplember 2023
14 Saptamber 2023
2308-0458DE8C-1

United Analyst and Engineering Consultant Ca., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 &+ 25) °C
(50 = 20) %

In - house method : CP-CH11
based on direct measurement by
using Formazin standard solution

Walalak Sirithean

Voo,

Approved Signatory

15 Septamber 2023

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

This cenificate may not be repeo

approvad of the head of Ca

wther 1 full, except with the prior writsen

n and Testing Bquipmest Services.

TECHNOLOGY PROMOTION
CORPORATE SERVE
5344 PATTANAKARN ROAD 501

s lumuny

A 0011853

N

e
SSOCIATION (THAILAND-JTAPAN) m
T CALIBRATION AND TESTING SERVICES % om—my
SUANLUANG, SUANLUANG BANGKOK 10250 e

HEC.TISATIBTTHE

TEL.0-2717.3000-28  FAX. 027199484 EALIBRATION 0808

Cert. No.: 23TM373
Page: 1of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
[ /) Pomthippa Tameyakul

[+ ) Malee Butkruea
[ ) Suwit Imjai

Issue Date :

Hot Air Oven
Memmert

UF 55

B212.0411

UAE WAD.005/2556

United Analyst and Enginearing Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10280

Lab Floor 2

11 April 2023
11 - 12 April 2023
(26+10)°%
(50+30) %

Krisda Malee

ks -

Approved Signatory

24 April 2023

The Uncertainties are for a confidence probability of approximately 95%

5 and Teating Services

wnanslueauny
A 0053359



Equipment : Hat Air Ovan Cert. No.: 23TM373 Equipment : Hot Air Oven Cert. No.: 23TM373
Condition As-Received :  Used llem Page: 2of 3 Condition As-Recelved : Used ltem Page: 3af3
Reference : 2304-01560C-1 Reference : 2304-01560C-1
Procedure Used :- Result of Calibration :- {*) Without Adjustment
Calibration were conducted using calibration p CP-OTO0Z2 ding to direct Function of UUC* : Temperature Source
method with Data Acquisition which with Resi Te Detectar { RTD ) and Fresh air setting Close
Thermocouple Typa T. Calibration| UUC* uuc* Qverall
Thf%_temnerature scale used was based on [TS-80. Point Setting | Reading stability i Factor
Condition of this re!u.ll of calibration () ('c) | ("¢} (£°C) ("G} {(*c) K
1. Raferance standard instrument:- 104.0 104.0 | 104.0 0.054 0,59 0.85 2
Instrument Model Serial No. Cert. No. Due Date 120.0 1200 | 1200 012 0.89 15 2
1) Data Acquisition 348724 MY59003411 22LM165 26 Moy 2023 180.0 180.0 | 1800 012 15 25 F]
2. This certificate is valid only to the item calibrated on date and place of calibration, =
. Pan 7 : Calibration Measured Temperature | “C )
3. This is 1o the Ir Systemn of Unit. Point Position
Result of Calibration :- [ *) Without Adjustment "
= (Hav] 1 2 3 4 5 6 7 8 gref)| (+C)
Function of ULUC™ : Temperature Source
Fiesh air el - Cia Eriranment daring callbeation 104.0 104.512 | 104,016 | 104.542 | 104.407 | 103.704 | 103.729 | 104.167 [ 104,158 | 104.001 042
b B _9 - FoiBlie 120.0 120.317 [ 119.768| 120.524 | 120,232 | 1198.363| 119.209| 119.888| 119.797 | 119.735 1.1
L] Lild 1800 | 180.878]179.819] 181,357 180,871 | 179.303] 179.139| 180,230 180,055 | 179.860 T
Temp. ( "C ) 27 28
{ REL.Hurmid. { % ) a5 2 Average* : The average of 30 values in each position.
2 % AC Supply ( Voll ) 221 220 Temperature stability : One-half of the greatest maxi i of at any one sensor.
= 3 T : The maxi i of res at any sensors and the measured
! g Ref, Std. ID No.: @ temperature at the reference location which are chserved at the same time or at as close an observation time as
i iy Cali ion Paint possible to ine the ire pattarn or by within the chamber under steady-state conditions.
5 $ Overall : The Di of the i and throughout observation.
7 Position :( (120to 180 )°C | (104)°C UuC* : Unit Under Calibration
W’_z_:'ﬁrz [ tle Note : The reported uncertainty of measurement was included stability and excluded uniformity .
- b 1 18-20TC-01 | 20RTD-2/1 S : i
2 18-20TC-02 SORTD-Z2 ik rg:idl L:::eve' u;flyc:ml:r;::;reo;n:nt wa? Da::ea;:; standard uncertainty multipied by a coverage
3 18-20TC-03 | 20RTD-2/3 Ayl - BRIEEnoIe 5 X,
4 18-20TC-04 20RTD-2i4 S
Probe Installation Details : Dimension of Chamber : 2 18-20TC-05 |/ 2ARTD-2%
TR T D= e e 6 18-20TC-06 | 20RTD-2/6
bu 80 W= oar a 7 18-20TC-07 | 20RTD-2/7
ez 50 cm il I 8 18-20TC-08 | 20RTD-2/8
Capacity= 030  m 9(ref) | 18-20TC-08 | 20RTD-2/9
' '
onenslumuny wneslueunu
a 1158261 a 1158260
—
Fommmren
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
VICES 3 EQUIFMI CALIBRATION AND TE: G SERVICES E{qﬁ\,}?
NLUA LUANG BANGKDK 10250 it e S
TEL.0-2717-3000-29 FAX. 027190434 CALBRATION 0106 Equipment : Cooled Incubator Cert. No.: 23TM726
Condition As-Received :  Used ltem Page: 2of3
Reference - 2304-04610C-1
Cert. No.: 23TM728 Procedure Used :-
Page: 10of3 Calibration wera using ion pi CP-OTO2 g to direct
. . .
Certificate of Calibration method with Data A which with Resistance T Detactor ( RTD ).
The temperatura scale used was based on |TS-80,
Equipment : Cooled Incubatar Condition of this resu!t of calibration
1. Reference standard instrument-
i Instrument Model Serlal No Cart. No. Due Date
Manufacturer : Binder sirument CL L Lert. Ho.
1 ) Data Acquisition 340724 MY5T013711 Z2LME3 02 Jul 2023
Model - KB 400 E& 2, This certificate is valid only to the item calibrated on date and Plar:e of calibration.
3, This i ion is 1o the { System of Unit.
Serlal No. : 20200000015535 Rasult of Calibration :- {*) Without Adjustment
Function of UUC* ; Temperature Source
D Ne. - UAE.MIC.018/2564 Fresh air setting : Closa Envirenment during calibration
Beginning Finished
Submitted by : United Analyst and Engineering Consultant Co.,Ltd, Temp. (°C ) 24 o
2 : REL.Humid. { % ) 72 a2
3 Soi Udomsuk 41, Sukhumvit Road, 2 4 AC Supply [ Vol | 230 231
Bangchak, Phrakhanong, PRIy
Bangkok 10260 ; pr
Location : Microbiclogy Laboratory (302) Position : ID No.:
7 - H 1 22-1BRTD-21
Rac.awa.d Order : 27 Ap!!l 2023 2 18RTD-2/2
Calibration Date : 27 April 2[)203 3 1BRTD-2/3
Ambl.ent Tempgralure. (26£10)°C 4 18RTD-2/4
Relative Humidity : (50230)% 5 18RTD-2/5
Calibrated by : Tawatchai Pama [ 18RTD-2/6
Fi 1BRTD-2/7
Prabe Installation Details : Dimension of Chamber : L 1:::2';;2
Approved by : Wl - - R R 9 {ref) 1BRTD-
Approved Signatory b= 10 cm W= 065 m
t/ Pomthippa Tameyakul £= 10 m H= 1.2 m
{#) Malee Butkruea Capacity = 037 '
() Suwit Imjai
Issue Date : 12 May 2023
The Uncertainties are for a confidy probability of appr Iy 95%
This cemificale may Bt be reproduced other i in full. except with the prioe

af the head of Corporate Serviess 3 1 Equipsent Calibeation asd Tes

“enanslimuny mnanslimufis:



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND 1 ERVICES _%(//:“\:;
5344 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANG h

Equipment : Cooled Incubatar Cert, Mo.: 23TM726 b e e At
Conditicn As-Received : Used em Page: 3of3
Reference : 2304-04610C-1
Result of Calibration :- (*) Without Adjustment Cert. No.: 23TMTE3
Function of UUC* : Temperalure Source Page: 1of 3
et lesating Glooe Certificate of Calibration
Calibration| uuct | uwuc: p Temperature | Overall |Coverage|

Point Satting | Reading stability unifermity i Factor Equipment : Autoclave

(*C) ("C) {*C) {£"C}) [("C) {"C) k

35.0 350 | 350 0,0080 0.16 0.21 2 Manufacturer : ALE
Calibrati Measured Temperature ( *C ) ; A

Paint Pasition Model : CL-40L

(°c) T T ] [ ] e o ] e B e ] L S

350 | 34813 | 34997 | 34834 | 54,803 | 35034 | 35.027 | 35025 | 35035 | 34.980 | 0.30 Serial No. : BOBTE3
Average* : The average of 30 values in each position. g
Temperature stability : One-half of the greatest i of P at any one sensor. 1D No. : UAE.MIC.026/2563
Temperature uni ity : The difference of P sres at any sensors and the measured : 5 ;

Submitted by : United Analyst and Engineering Consultant Co. Lid.

temperature at the reference location which are observed al the same time or at as close an observation time as

possible to datermine the temperature pattern or homogeneity within the ehamber under steady-state conditions. slioo Hoormesnlc 1 ikhiimivie Road;

Bangchak, Phrakhanong,

Overall : The Di of the i and P i obsarvation.
UUC* © Unit Under Calibration Bangkak. 10260
Note : The raported uncertainty of measurement was included stabllity and excluded uniformity . Location : Microbiolegy Laberatory {301)
famﬂ:‘e repu.n‘:ed uncartain:y of maasureon;nenl wa.s bewedausn; standard bya Iel Recatesd Ordar s 27 April 2023
LI PorCT A e Y ; Calibration Date : 27 April 2023
Thite Ambient Temperature : (26210 )°C
Relative Humidity : (50+30) %
Calibrated by : Preacha Hiahib
Approved by :

Appraved Signatary
{ ,) Pornthippa Tameyakul

/) Malee Butkruea

{ ) Suwit Imjai

Issue Date : 11 May 2023

The Uncertainties are for a of approxi ly 95%

all, excet with the pr

be repeosduced otk

Corporate Sery Services.

ipeeat. Calibeation and Te

tenenslaeih -

v
wnslumugy
A 0053944
Equipment : Autoclave Cert. No.: 23TM7E3 Equipment : Autoclave Cert. No.: 23TM763
Condition As-Received : Used item Page: Zof 3 Condition As-Received : Used Item Page: 3of 3
Reference : 2304-04B10C-2 Reference : 2304-04610C-2
Procedure Used :- Result of Calibration :-  {* ) Without Adjustment
Calibration wera conducted using in-house cal [ dure CP-OTO3 ing to direct Function of UUC* Tamperature Source
measurement method with Data Acquisition which with Tk ple Type T o ing p Set: Ty = 1150 "C
The temperature scale used was based on ITS-80. ilization period = 15 minute
t'f‘mRt:;;nn of this mul?of:ilibfftion UU!:‘ uuct ; Average* : Stability Press_nm Uncertainty Coverage
: rence standard instrument:- Setting | Reading | Position | Standard Reading Reading Factor
Instrument Model Serial No. Cert. No. Due Date (*c) (c) (°c) (£°C)| (MPa) (£} K
1) Data Acguisition 4972A MY58003411 22LM165 26 Nov 2023 > 5513
2. This certificate is valid only to the item calibrated on date and place of calibration. 115.0 115.0 2 115,166 022 0.08 075 ]
3. This certification is 1o the | ional System of Unit. 3 115.260
4. This result of calibration covers lab Y far the ion of geods and material which
could be infected with organisms categarized as Hazard Group 1, 2 and 3 Operating Set: T = 1210 °C
[*=cC ization of ing 1o hazard and categories of containment, second edition, 1980 ) Sterilization pericd= 30 _minute
It does not cover autociaves for use with material infect with organisms in Hazard Group 4, for which uuc | uucr Addrages stability | F%%""® | uncartainty| OV
i and sterilization of infected condensate is considered to be essential, Satting i ing Reading Faaior
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical [ (*¢) () (+°C)| (MPa) | {*°C) L
or velerinary purposes which are diractry concamed with patient care, or those used for fabrics subjected lo 1 121.260
sterilization which are required to be dry at the end of cycle 1o e 2 121224 028 14 075 2
Result of Calibration - | * ) Without Adjustment 3 121,284
Funetion of UUC™ : Temperature Source
Average® : The average of 30 values in each position.
5 Environmental Stability : One-half of the greatest i i af d temp at any one proba.
R T B (°C) | (%RH.)| (Volt) UUC* : Unit Under Calibration
Baginning of Callbration 27 60 i Mote : The reported uncertainty of measurement was included stability and excluded uniformity .
Finished of C. il 27 58 220
The reportad uncertainty of measurement was based on a standard uncertainty multiplied by a
Position Des Ret. Sid. ge factor k, providing a level of of appraxi 85 %.
e ID No.:
1= Center of chamber 18-20TC-04 oo~
2= |Temperature sensor 18-20TC-05
3= |Exhaust port 18-20TC-06

M, . Wk -

enaslumugy nslumugy
a 1159968 a 1153967
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Calibration Certificate Calibration Report
Certificate No.: 2303074-001-01 Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Electranic Balance Manufacturer:  METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Modal:  AB204-5/FACT Resolution:  0.0001 g
Prakh 10260 Serial No.: 1129351010 ID No.: LAEWAS.002/2552
Capaclty: 220 g
Pagelof3 Date of Calibration: 26 May 2023 Page 2 of 3
i Conditi Ambient 237 + 01 C RelatveHumidi: 61 = 22 %
Equipment: Electronic Balance Place of Calibration: Rioam 108 Balance Roam, UNTTED ANALYST AND ENGINEERING CONSULTANT CO.ATD,
Condition of Equipment: Gocd Condition
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1, Calbration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Model: APIOASIACT Reference Standard ~ Model  SerialNo,  Calibrated By Certificate No,  Due Date
Stanciard Weight Class E2 1mg to 2009 BS0S567572 TCS M23040535 8 April 2024
Serial No.: 1129361010 Instrument Model Serial No.  Calibrated By Certificate No. ~ Due Date
Therma-Hygro Meter 608-H1 WFLETH 018/23 ‘Qualky Reborn QR23-0481 21 Febnaary 2024
1D No.: UAE.WAS.002/2552 3, This certification |5 traceable o 51 UNIT
4, This certificate was certified anly for the instrument we calibrated.
Ol"der NO-! 74 5. This resut of calibration was found accurate &5 shown on date and place of calibration coly.
Calibration Results:
2 1. Repeatability of Reading:
Operation No.: 2303074-001
Mominal Value  { g ) Standard Deviation of Reading {9}
Date of Receipt: 26 May 2023 100 0.000048
200 0.000048
Date of Calibration: 26 May 2023 2. Off-Center Error:

A mass of 100 g was placed and moved to various position on pan,
The balance reading cbtained is given in the table.

Calibrated by  Mr.Pheraphat Tuanjit Approved by/ '~® G{
Scientist ( Miss porn Taengkarnkit ) @

Vice t, Dep. of L ¥ Services @ \@

Date of Issue: 29 May 2023 for the Team fad i
2]

The are for a of 95% 1 2 3 ] 5 s {Maximum Difference) q 2023
This Certificate is issued in accordance with the canditions of accreditation granted by the Thai Laboratory Accreditation Scheme coalegle ol esle el o [ 2
which has assessed the measurement capability of the laboratory and Its tracesbility ta recognized national standards and to the
units of realized at the c national standards lahoratery. This certficate may not be reproduced other | 999996 | 999995 | 999995 | 95.99%9 | 999999 | 959997 UL

than in full except with the prior written approval of the National Food Institute,
F-C5-009 Revision: 01 Date: 20-04-65

F-C5-012 Revision: 01 Date: 20-04-65

R T
R Fa
S, Hm”ﬁ“ H k N Nk Hanna Instruments (Thailand) Ltd. =07
& \‘--_./ .
410¥67-68 Soi 24, Rd, S k i@m k Sememeen e
a@arnssuiBuLyalsdaan wLa s g InStI’lee nts "‘oz//"",?\"\h\\- P
- caevnssuns —4’@\.‘\3‘ Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4108 5[ s
Fourdahion fi = Food nsirute it NEC-TIELTIS 17025
Foed ind, Senice Center CALIBRATION 0OB1

Certiffcate No. : HIT-2312-0342

Calibration Report Puge 1 of 2
CERTIFICATE OF CALIBRATION

Certificate No.: 2303074-001-01 Equipment : COD Test Tube Heater
Equipment: Sectonk: Belenc Suvi - ——————— Meter Model : HIB39E00-02 Serial No.:  HO185001

Model: AB204-5/FACT Resolution: 00001 g ] ; =

Serial No.r 1129361010 1D Mo UAE WAS.002/2552 Twbe Hiewierz 25 Vial Cm]ty Mcurlcy : a2 E

Capacity: 200 g Temperature Range : -10°C o 160 °C Temperature of Reaction : 150°C
Date of Calibration: 25 May 2023 Page3of3 Ambient Temperature : (25+2)°c Relative Humidity : (5015 )% RH

Calibration Results:  (Continued)
Calibration Range: ~ 0-200 g

Calibration Adjustment:  Internal Calibration Condition As-Received : Used Product Reference:  RE230392
3. Departure from Nominal Value:

Manufacturer : Hanna Instruments Made in : Romania

Customer name : United Analyst and Engineering Consultant Co., Ltd.
Marninal Value Standard Vake Ayerage Resdng Correction Uncertainty Coverage Factor 3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Loa bl L S L2 x Phrakhanong, Bangkok 10260
Unlasd 0.00000 0.0000 L0000 0000068 200
001 0.01000 o.0100 0.0000 0.000088 200 Received date : 8 March 2023
0.05 0.05000 0.0500 0.0000 0.000068 200 Calibrate date : 10 March 2023
0.1 0.10001 0.0998 0.0001 0.000085 200 g
0.2 0.20001 0.1999 n.0001 0.000065 200 L : S0 e ales
[ 0.50002 0.5000 0.0000 0.000085 200 Calibrated Location : Hanna Instruments (Thailand) Led.
1 1.00000 1.0000 0.0000 0.000089 e Fiig
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
2 200002 20000 0.0000 0000083 200
g £ 00002 £ 0000 1.0000 0.000080 200 CP-04 by using certified reference material.
10 10.00001 59999 0.0001 0.000091 200
n 20.00003 20,0000 1.0000 0.000095 200 = L
50 50.00003 49.0009 0.0001 0.00011 200 o v pikit Peithng ?L/
n 7000006 62,0099 0.0002 0.00013 200 Calibrated by : [ Mr. Jakkapob Pentisan Approved by :  Mr. Anan Suwanchaisakul
100 100.00006 55.9999 0.0003 0.00016 200
[ Mr, Channarong Soinak Authorized Signatory
150 150.00009 149.9999 0.0002 0.00021 200 :
200 200.00016 199.9998 1.0004 0.00028 200 [ H AN NR
: Instruments.
. i Thailand) Linmibed
/ This certificate was certified only for the instrument we calibrated.
29 ,{'/1‘3,?, 2023 This result of calibration was found accurate on date and place of calibration only.
The reported uncertainty of measurement was based on a standard uncertainty mukiplied by a coverage factor & , providing a ** This certificate muy not be reproduced other than in full, except with the prior written e

fevel of confidence of approximately 95 %,
approval of the head of Hanna Instrument (Thailand).

F-C5-012 Revision: 01 Date: 20-D4-65

enanslumuAu




|| by S

instruments Page : 20f 2

Condition of this calibration result

Instruments Model Serial No. Certificate No. Traceable

Data Acquisition
349704 MY 44065265 WE2207-065-1 WK Electric Co,, Ltd.

Switch Unit

Calibration Result:

Temp e Source A for COD Reactor

Capacity | Nominal Value | Average Value | b Uncertainty | cbTolerance of | Acceptance
(Vial) {°c) (°c) (°c) uuc(®c) Criteria
25 Vial 1500 1503 0.59 2 Pass

Figure: Shows the location of the temperature source.

{1A) (24) (3a) (44) !SA}_l
149.76°C | 15031°C | 15063°C | 149.93°C | 150.31°C |
{1B) (28} (3B} (4B) (5B)
150.35°C | 150.18°C | 149.93°C | 150.18°C | 150.21°C
{IC) (2c) {acy (4c) (5C)
150.24°C | 15110°C | 150.80°C | 150.36°C | 150.86°C
(m (20 (3D} (4D (500
150.16°C | 149.77°C | 150.22°C | 150.67°C | 150.43°C
(1E) (2E) (3E) (4E) (SE}

149.94%C | 15044°C | 150.06°C | 150.63°C | 14929°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not
More than the Tolerance value of UUC, therefore concluded that pass.

The reported uncertainty of measurement was based on standard i Itiplied by a age factor
k=2, providing a level of of approxi ly 95%.
** End of certificate **
'
wnaslumunu

DQE Services Co.Ltd,
DQE Services 32Sei Ladprao-Wanghin 55, Ladprao-Wanghin Ra., Ladpeso, Ladpeao, Banghok 10230 §

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail :
one (o) mail : dgeservicesinfo@gmail com nac T s

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-007 Page 10of35
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

1D No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Tssue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : |I U.] 1;( Approved by :

{ Mr.Tanawut Rittidach )

,ow
P
Padd

( Ms. Chonthichs Sangngern )

Technical Manager Quality Manager

The calibration result is applied anly ta the shave calibrated item and was found accumic s shown an dase and place of calibration only.

The measarement capability of the Isbaratary and ies traceabibity gnized nationsl standards and 1o the unil of realized at th

natioeal seandards |sbaralory. This certficate may ot be reproduced other than in full except with the prior written approval of the DOE Serviees Co., Lid

wenaslaumuqu

FM-T08-02 ROT 171172021

DQE Services Co.Ltd. DQE Services Co,,Lad.
DQE Services 32 Sei Ladpro-Wanghin 55, Ladpeao-Wanghin Ra, Ladprao, Ladprao, Bangkok 10230 DQE Services 32 Soi Ladprao-Wanghin $5, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 338 2054, Email : dgeservicesinfo@gmail com nac.e s Phone : +66 ()2 538 2054, Email : dgeservicesinfof@gmail com Jac.mny rem
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 2of5 Certificate No. : SP23-007 Page 3 of 5
Envir t Condition :  Ambient Temp 2545 C Calibration Results : Without adjustment
Relative humidity 355 =20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(mm.) (Abs) (Abs) (Abs) (Abs) k
0. 000 0,0000 0.0028 2.00
Certified Reference Materials : uopd 98
T 0.5787 0.575 0.0037 0.0031 2,00
Material Serial No. Certificate No. Due date 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 0,000 00000 0.0028 2,00
i 0.5607 0.558 0.0027 0.0034 2,00
Absobance Standard set 25757 95929 22 October 2023
e clober 1.0247 1.021 0.0037 0.0035 2.00
Wavelength Standard set 25806 095916 22 October 2023 21229 2,115 0.0079 0.0081 2,00
0.0000 0.000 0.0000 0.0028 2,00
Wavelength Standard set 25758 95915 22 October 2023 0.5236 0.520 0.0036 0.0030 2.00
465
0.9634 0.961 0.0024 0.0029 2.00
Traceability - This certification is traceable to the International System of Unit maintained at National - 1.9763 1 068 0.0083 0.0070 2,00
. 0.0000 0.000 0.0000 0.0028 2.00
I of Standards and Technology (NIST) through Starna Scientific Limited
i 0.5191 0.518 0.0011 0.0031 2.00
Spectral Band Width of UUC: 4.0 nm. 1.0003 1.000 0.0003 0.0033 200
1.9987 1.993 0.0057 0.0084 2.00
Scan Speed of UUC: 200 nm/min 0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
Scan Interval of UUC: 0.1  nm. =0 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
Resolution of UUC : Ph ic  0.001 5
solution of UUC otometric Abs. 0.0000 0.000 0.0000 0.0028 2.00
Wavelength 0 i e 0.5601 0.562 -0.0019 0.0032 2.00
1.0512 1.052 -0.0008 0.0030 2.00
] ]
1.9294 1.923 0.0064
wnasluaugu wAdslummtau

FM-708-02 ROT 17112021

FM-TOE-02 RO 171172021



DQE Services Co., Ltd.
DQE K 32 S0i Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpra, Ladprac, Bangkok 10230
Services

Phone ; +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com

DQE Services Co,,Ld,

g 32 Sai Ladprao-Wanghin 55, Ladpro-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
0ok Services

Phone : +66 (0)2 538 2034, Email : dgeservicesinfoi@gmail com . Ta TS (RS

CALBRATION 34

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 4 of 5

Photometric Accuracy :

Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) (Abs) (Abs) k
314 0.0000 0.000 0.0000 0.0050 2,00
0.7478 0.743 0.0048 0.0057 2,00
0.0000 0.000 0.0000 0.0050 2.00
i 0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
o 0.2912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
i 0.6448 0.639 0.0058 0.0055 2.00
L]
wnesluaugu

FM-TOR-02 ROL 111172020

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 5of5
‘Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) {nm.) (o) (o) &
241.54 240.8 0.74 018 2.00
279.40 2785 0950 018 200
288.70 2880 0.70 0.18 2.00
33422 3335 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
41848 417.8 0.68 0.21 2.00
446.70 4359 0.80 0.18 2.00
45320 4525 0.70 018 2.00
460.06 459.5 0.56 018 2.00
536.90 536.0 0.90 018 2.00
63794 637.1 0.84 018 2.00
440.74 440.0 0.74 0.18 2.00
471222 4715 0.72 0.18 2.00
513.70 513.0 0.70 0.18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 574.0 0.60 .18 200
5B5.48 3846 0.8 0.20 2.00
68463 684.0 0.63 018 2.00
74027 T40.0 0.27 0.20 2.00
T48.28 T47.5 0.78 0.18 2.00
807.16 806.5 0.66 018 2.00
879.70 879.0 070 018 2.00

Remark : - UUC = Unit Under Calinmtion

- MiA = Not Avaiable

= The result expanded wcenainty of measarement L is stated as the siandird uncertiinty of measurement multiplied by the coversge factor k.

hich Rr . 1 distributi " probability of

- * Indicates non TSI accredited

- End of Certificate - mﬂm'ﬂﬂﬁ?ﬂﬂﬂ

FM-T08-02 RO 11172021

DQE Services Ca.Lid.
QE Services 32 Sei Ladprao-Wanghin 55, Ladprac-Wanghin Rdl., Ladpran, Ladprso, Banghok 10230
Phone : +66 (D)2 538 2054, Email : dgeservicesinfo@lgmail com g arazs

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-008 Page 1of5

Customer : United Analyst and Engincering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Ud k 41, Sukk it Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration :  Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2500

Serial No.:  21E22-009

ID No. ¢ UAE WAT.051/2564

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : TS ' e
alibrated by I ‘H] ) Approved by 9a 5 af
{ Mr.Tanawut Rittidach ) { Ms, Chonthicha Sangngem )
Technical Manager Quality Manager
The i is applied anly to the above calil ftem and was found b dute and place of calibestion only.
The measurement capability of the {sbaratory and it i ized nati i ized mt th

naticeal standards laboratory. This certificate may not be reproduced other than in full except with the pricr writien spproval of the DQE Services Co., Lid.

DQE Services Co.Ltd.

enmslumug

FM-T08-02 RO1 171172021

DQE Services 32 Sei Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Phone : +66 {12 538 2054, Email : dqeservicesinfof@gmail.com
REPORT OF CALIBRATION
Certificate No.:  SP23-008 Page 2of 35

Environment Condition : Ambient Temperature 25+ 5 °c
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 QOctober 2023
Wavelength Standard set 25806 95916 22 October 2023
‘Wavelength Standard set 25758 95915 22 October 2023

Traceability - This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 1.5 nm.
Scan Speed of UUC : 200 nm/min
Scan Interval of UUC: 0.1  nm.
Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

wnanslaumugu

FM-708-02 ROT 1/11/2021




DQE Services Co.,Ltd.
DQE Services 32 5o Ludprmo-Wanghin 55, Ladpeac-Wanghin Re., Ladprao, Ladprao, Bangkok: 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail com
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) {Abs) E
0.0000 0.000 0.0000 0.0028 2.00
0.5787 0.574 0.0047 0.0031 2.00
e 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2,182 0.0080 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
£A0 0.5607 0.558 0.0027 0.0034 2.00
1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.114 0.0089 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
b 0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.516 0.0031 0.0031 2.00
46 1.0003 0.997 0.0033 0.0033 2.00
1.9987 1.991 0.0077 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.550 0.0023 0.0030 2,00
0 1.0809 1.078 0.0029 0.0030 2.00
2.0391 2.032 0.0071 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.558 0.0021 0.0031 2.00
o 1.0512 1.049 0.0022 0.0030 2.00
]
1.9294 1.922 0.0074 '.%ﬂmm%u

FM-708-02 RO1 /1172021

DQE Services Co.Lid.
DQE i 32 Soi Ladprao-Wanghin 55, Ladpran-Wanghin Rd., Ladprac, Ladprac, Bangkok 10230 A
Services
Phane ; +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com mcrmn
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 5of5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (o) (mm.) (mm.) k
241.72 2410 0.72 0.18 2.00
279.45 2788 0.65 018 2.00
28781 2879 -0.09 018 2.00
334.06 3335 0.56 018 2.00
360.93 360.5 0.43 018 2.00
418.59 418.0 0.59 .18 2.00
445,94 4458 0.14 0.18 2.00
453.66 453.0 0.66 .18 2.00
460,02 450.5 0.52 018 2.00
536.59 536.5 009 018 2.00
637.98 638.0 -0.02 0.18 2.00
431.38 430.6 0.78 0.18 2.00
472.50 4720 050 0.18 2.00
51347 5130 047 0.18 2.00
52B.88 5285 038 0.18 2.00
573.17 5737 -0.53 018 2.00
58535 585.0 0.35 0.20 2.00
684.40 6840 0.40 0.18 2,00
740,72 T40.5 0.22 0.20 2,00
748,55 T48.5 0.05 018 2.00
807.03 BOT.0 0.03 .18 2.00
879.28 B79.5 -0.22 018 2.00

Remark : - ULC = Unis Usder Calinration

= NA = Not Avaisble

- The result expanded unceruaindy of messurement L is staied as the standard uncersainty of mullipfied by the coverge factor k,

which for 2 normal distribation comespoads ta & caversge probability of approxiemately 95%

wnasluaugu

FM-TOS-02 ROL 171 1/3021

- End of Centificate -

DQE Services Co. Lid.
DQE = 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd_, Ladpran, Ladprao, Banghkok 10230
Services
Phome : +66 (0)2 538 2054, Email : dgeservicesinfu@amail com
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 4 of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) (Abs) k
S 0.0000 0.000 0.0000 0.0050 2,00
0.7478 0.744 0.0038 0.0057 2.00
B 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.863 0.0056 0.0059 2.00
5 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.290 0.0012 0.0051 2.00
S0 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
]
naslumugu

FM-TOR-02 ROI 1/1 172021

DQE Services Co. Ltd.
DOE o ices 125 Laipmo-Wanghin 55, Ludgrs-Wanghin R, Ladgras, Ladpeao, Bangkok 10230
Fhone : +66 (002 538 2034, Email : dgeservicesinfo@gmail.com CT -

CERTIFICATE OF CALIBRATION
Certificate No. :  SP23-021 Page 10f5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260
Location of calibration : Laboratory 315

Equi : UV-Vis Sp i

Manufacturer :  Agilent Technologies

Model Cary 60

Serial No.: MY 15410009

1D No. : NA

Received Date : 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

Calibrated by : proved by : 7
el Aedby: ___ofazeh
( Mr. Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
spplied oaly item and was date and pls
wnd its gnized national !
mational standacds laboratory. This i Full except with of the DQE Services Co., Lad.

FM-708-02 ROI 17112021

@naslamuny



DQE Services Co. Ll DQE Services Co,Lud.
DQE Services 32 Sei Ladprao Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 DQE Services 250t Ladsrao-Wanghin 55, Ladprao-Warghin R, Luprao, Ladprao, Banghak 10230
Phane : +66 (D)2 538 2054, Email : dqeservicesinfo@gmail.com e Fhone : +66 (012 538 2054, Email ; dqeservicesinfo@gmail com e e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP23-021 Page 2of 5 Certificate No. : SP23-021 Page 3 of 5
Environment Condition: Ambicnt Temperature 255 C Calibration Results : Without adjustment
Relative humidity 535 =20 %RH Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertalnty Coverage factor
Calibration methed : In-house method CP-01 Based on ASTM E275-08
(am.) (Abs) (Abs) {Abs) (Abs) L3
Certified Reference Materials : 24000 0,000 20000 0002 200
30 0.5787 0.5742 0.0045 0.0031 2,00
Material Serial No. Certificate No. Due date 1.0450 1.0423 0.0067 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
Absobance Standard set 25760 95935 22 October 2023 0.0000 00000 00000 0.0028 200
0.5607 0.5577 0.0030 0.0034 2.00
Ahbsobance Standard set 25757 95929 22 Qctober 2023 440
1.0247 1.0234 0.0013 0.0035 2.00
Wavelength Standard sct 25806 95916 22 October 2023 Hidad 211 20038 90088 20
00000 0.0000 0.0000 0.0028 2.00
Wavelength Standard set 25758 95915 22 October 2023 0.5236 0.5184 0.0052 0.0029 2.00
465
0.9634 0.9607 0.0027 0.0029 2.00
Traceability This certification is traceable to the International System of Unit maintained at National - 1.9763 19715 0.0048 0.0081 2,00
i 0.0000 =0.0001 0.0001 0.0028 2.00
Institute of Standards and Technology (NIST) through Starna Scientific Limited
i 0.5191 0.5159 0.0032 0.0031 2.00
Spectral Band Width of UUC: 15 nm. 1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
Scan Speed of UUC : 60 nm/min 00000 0.0000 0.0000 0.0028 2,00
590 0.5523 0.5501 0.0022 0.0030 2.00
Scan Interval of UUC: 0.15 nm. 1.0809 1.0808 0.0001 0.0030 2,00
2.0391 20336 0.0055 0.0081 2.00
Resolution of UUC: Pt ie  0.0001 Abs.
00000 0.0000 0.0000 0.0028 2.00
Wavelength 01 om 65 0.5601 0.5585 0.0016 0.0031 2,00
1.0512 1.0485 0.0027 0.0030 2,00
1.9294 19317 -0.0023 0.0083 2.00
FM-T08-2 RO1 111172021 FM-T08-02 ROI 11172021
Ll Ll
enanslumugu wenaslunugy
DQE Services Co., Lad. DOQE Services Co., Lid.
» 32 Soi Ladprao-Wanghin 55, Ladpmo-Wanghin Rd., Ladprao, Ladpmo, Bangkok 10230 " 32 Soi Ladpmo-Wanghin 55, L Wanghin Rd., Ladpran, | Bangkak 10230
ME Services 0 Ladprac-Wanghin prac-Wanghin prac, DQE Saiuiies oi Ladpmo-Wanghin 55, Ladprao-Wanghin praa, Ladpran, Bangiol
Fhane : +66 (002 538 2054, Email : dqeservicesinfo@gmail.com S e Phone ; +&6 (D)2 538 2034, Email : dgeservicesinfo@gmail com e e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4of 5 Certificate No. :SP23-021 Page 50f 5
Wavelength Accuracy :
Photometric A H
AASENDNRT CRMs Values | UUC Reading | Correction | Uncerfainty | Cverage factor
‘Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor i @m) i) (m) “
(nm.) {Abs) (Abs) {Abs) (Abs) k 241.72 242.0 -0.28 0.18 2.00
5 10000 L 00000 1.0050 bl 279.45 1795 -0.05 0.18 200
0.7478 0.7436 0.0042 0.0058 2.00 287.81 2475 0.31 0.18 2,00
e 0.0000 0.0000 0.0000 0.0050 2.00 134.06 s 0.56 0.18 2,00
0.8636 0.8648 0.0038 0.0064 2,00 —_ s e ot o
ald 0.0000 (.0000 0.0000 0.0050 2.00 418.59 418.0 0.59 0.18 2,00
0.2912 0.2908 0.0004 0.0052 2.00 dised ey s i S
150 00000 0.0000 0.0000 0.0050 2.00 453,66 453.0 0.66 0.18 2.00
0.6448 06398 0.0050 0.0058 2.00 460,02 459.6 0.42 0.18 2,00
536.59 536.4 019 018 2.00
637.98 6383 =032 0,18 2.00
431.38 4310 038 0.18 2.00
472.50 4725 0.00 018 2.00
51347 5135 =0.03 0.18 2.00
528.88 529.0 -0.12 0.18 2.00
573.17 573.0 0.17 018 2.00
58535 585.0 038 0.20 2.00
684,40 684.5 0,10 0,18 2,00
740,72 7410 -0.28 0.20 2.00
T48.55 748.5 0.05 0.13 2.00
BOT.03 BOT.0 0.03 0.18 2.00
B79.28 879.5 -0.22 018 2.00
Remark © - UUC = Unit Under Calinration
~NiA = Not Avsiable
- i U fs saated a5 af mutiplied by the &,
which for ility of s i %
- * Indicates non TIS! acerndited
- End of Certificate -
FM-TOR-02 ROD 171172021 FM-70R-02 RO1 171172021
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PinAAcle 900F Preventive Maintenance (PM)

| Be

Company Name: UNITED ANALYST AND ENGINEERING
- .
Perkin=imer PEfiEES BANGCHAK, PRAKHANONG, BANGKOK, 10260
For the Better (Instrument Location):
Serial Number: PFBS20031902 PM Number: 22
Customer Name K.SATIDA Telephone 095-558-0049
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-02273773
Engineer Name: Number:
Next PM Due
g Date PM Performed: Jun 26, 2023 Date: Dec 30, 2023
ln C e (DD-MMM-YYYY) ate:
DD-MMM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be per by a trained ive of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer i data to recent i performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an i i and customer ive and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved.
Company Name: UNITED ANALYST AND ENGINEERING No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.
Copyright © 2013 PerkinElmer, Inc.

Instrument Location: BANGCHAK, PRAKHANONG

Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
BANGKOK. 10260 by law. i is a registered of Perki - Inc. All other trademarks and registered trademarks
4 not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
. with regard to this document, including, but not limited to, the implied warranties of merchantability and
Instrument Serial No.: PFBS20031902 fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

Date: 26-Jun-2023

IPinAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7 I
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Component List Additional Tools Required for PM
Part Number
i i i Description uanti Serial #
Component / Specific Model Serial # Configuration Notes (if applicable) pti Qu ity
N1013000 0.2A Neutral density filter 1 MGO-252
N1013002 1.0A Neutral density filter 1 MG0-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
Parts Lists N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
Parts Included with the PM
N3050152 Ni Lumina HCL 1 100516-030190
Part Number (if _— N
Description nti
applicable) LR Quantty
B0501696 Fan Filters N/A
N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number . Expired D:
Descripti i Batch/Lot# | Expired Date
(if applicable) escription Quality /I D
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
i and quired for PM (Customer Support Solution)
Gt Nl.xmber (5 Description Quantity Batch/Lot # EXpiration!
applicable) Date (Mm/Yy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
|PinaAcie 900F Preventive Maintenance Report (PM) Page 2017 | |PinaAcie 900F Preventive Maintenance Report (PM) Page30f7 |
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Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Review the instrument performance with the customer and document any recent
problems.

ia] Inspect the customer log book and make any appropriate PM entries.
Perform general inspection of system for cleanliness.

2. PClnstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

4] Inspect and clean all fans and filters. Replace filters if necessary

4] Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.

4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

#1 Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.
Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

4] Inspect PC boards. Clean if necessary.

4] Carefully check all internal and external cable connections.

Y Check instrument firmware revisions upgrade to current levels (if necessary)

# Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
4] Inspect and clean the sample compartment windows, if needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:

il Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the acetylene filter and air filter element is dry. Replace if necessary.

I PinAAcle 900F Preventive Maintenance Report (PM) Pagc.4 of 7 I
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

ificatis Results Pass/Fail

Standard Deviation SEED -0.0062 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Results Pass/Fail

Standard Deviation s0EB 0.0002 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Results Pass/Fail

Standard Deviation S0E 0.0014 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Copper itivi Results (Abs.) Pass/Fail
5 mg/L Sensitivity S5 Neb (if applicable) >0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) 20:250/Abs; 03467 Passed

10. Review:
# Review with the customer PM work performed.
Review with the customer routine maintenance procedures.
Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.

| PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
BT (ST Choosing Nitrous Oxide as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

o - Certificate Value o
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail

1.0 AND Filter 5% from Cert. 0.9798 0.9890 Passed

0.2 AND Filter £5% from Cert. 0.2042 0.1975 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation £0.010 0.0009 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail
Standard Deviation EEER 0.0002 Passed
| PinAAcle 900F Preventive Maintenance Report (PM) Page 5 of 7 I

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes 1 Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
M 26-Jun-2023
(DD-MMIM-YYYY)
Authorized Customer Representative: Date:
Sahida 26-Jun-2023
(DD-MNMIM-YYYY)
| PinAAcle 900F Preventive Maintenance Report (PM) Page7 of 7 |
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WaaRInnIsaUMNLATANTIIANNANTLYRIUSE T vUluS TR UATALS a AT A B YA UNNNANNTINTNAS IS DU
ierausavsegodeaglutuiFoutu Wes 1 MeseadiSeudiduuseniivinw Jslddudniuieginindiuiu
afiseuvaslsznnadmunelulasinisiswdnlndinivinnsdnwlagldgnsves Taro Yamane (1970) fail

N
n= —_—
1+ Ne
We  n = fulssnnsiiviung

FUIUUTLVINTNNUA (ASISDU)
ANMNNAANALAABY (0.05)

D
1l

Arnuaarand oufildlunisinundad fmueliivingy 0.05 1esnnlun1sfinunidelneilseuiy
wansifeiidamnuaaiaedoulddaust 001,005 9ufls 0.10 Farrarunainndouilidisseylunasiveanis
Anuidenfaunin (auauasii, 2500) Weunurlugnsazlddnausogauvasuanlutinuseulasims 3
dleunudlugmsagldunuiesuuuaouniunseunquituiisall 5 Alawnsdal

o

USNUNALATINIG : T9IUASHTUTITIVLA 7,904 ASAS0U 22 lATNUIUAIDEUVADUAY Aatl

n

7,904
1+ (7,904 (0.05)%)

380.73 @798
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