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sen1sAseslananUszinie s iin1siasedt A msunsiadnszinunindandou

No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.(RaNIWaINA)
Equipment for Air Quality Analysis
1 [Analytical Balance Huazeaed (Particulate), Hunnwuin Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) Huazossuuwindnnia 10 luasew (PM10) C252436235 Ministry of Industry, Thailand
2 [Analytical Balance duazeasyuadinndt 2.5 luasou Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) it fasazazalugseon B322373893 Ministry of Industry, Thailand
3 |UV-VIS Spectrophotometer  |Aweanlgnvasiulasiau (NOx as NO2) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 9 May 24 8 May 25 -
Technologies MY15410009
Equipment for Water Quality Analysis
4 |pH Meter anuunsa-aig Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 _
PRIEH 1230525212
5 |Conductivity Meter AYILLAL SI Analytics Lab955 / DKSH (Thailand) Ltd. C24240057 11 Mar 24 10 Mar 25 -
Al 16300356
6 [Analytical Balance vosudauvIuany Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) Yewudaranevun 210685394 Ministry of Industry, Thailand
7 |Hot Air Oven Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 Ministry of Industry, Thailand

United Analysis and Engineering Consultant Company Limited.
Accredited Laboratories According to ISO/IEC 17025
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../Balance/BL2024/24 0419 Balance Mettler MS204TS C252436235 AIR0232566 2402420 003 01.pdf
../Balance/BL2024/24 0419 Balance Mettler XP6 B322373893 AIR0192556 2402420 002 01.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../pH&ISE meter/24 0423 pH Meter SevenEasy 1230525212 UAE WAS 003 2553 C07240167 P.pdf
../Conductivity Meter/24 0311 Conductivity meter  SI Analytics Lab955 C24240057 (P).pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Equipment for Water Quality Analysis
8 [Analytical Balance hifuuaylutu Mettler-Toledo AB-204S/FACT / Technology Promotion Association 24MM292 11 May 24 10 May 25 -
(Readability 0.1 mg) 1129361010 (Thailand-Japan)
9 |BOD Incubator TealJ Arco ucC4-1320/ Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAO.015/2561) (Thailand-Japan)
10 |DO Meter YSI 5100 / Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 -
11B101863 (Thailand-Japan)
11 |COD Reactor Fod Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2413-0434 25 Mar 24 24 Mar 25 -
(Heating Block) 6480019101
12 |Digestor Unit Aadu FOSS DT2520 / FOSS South East Asia 9809 8 Feb 24 7 Feb 25 -
TECATOR 91794469
13 |Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91790524
14 |Atomic Absorption mzﬁ"q, A1TVY, NI, anuna Agilent System ID:G8432A Agilent Technologies (Thailand) MTC.ACL.No 11 Mar 24 10 Mar 25 -
Spectrophotometer (AAS) uAnley, a1siwila, wueniila Technologies AA240FS / Co.,Ltd. 358/67
agfiflow, wian MY13160001
15 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist

United Analysis and Engineering Consultant Company Limited.
Accredited Laboratories According to ISO/IEC 17025
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../Balance/BL2023/23 0526 Balance AB204S FACT cer No 2303074-001-01.pdf
../BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
../DO Meter_Lab/24 0221 DO Meter YSI5100 11B101863 HSU012C 24TW39.pdf
../Heating Block(COD)/HeatingBlock 2023/23 0310 Heating Block_Hanna_HI839800_02_H018500I_UAE.WAS.004_2551_HIT-2312-0342.pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/24 0209 Distillation unit_FOSS_Service Report_KT200_9810.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Equipment for Water Quality Analysis
16 |Cold Vapor Atomic Absorption|Usen Nippon Instrument RA-4500 / Coax Group Corporation Ltd. Preventive 11 Jul 23 10 Jul 24 -
Spectrophotometer (CVAAS) Corporation 17780278 Maintenance Report
17 |UV-VIS Spectrophotometer WaaWa%ﬁVT’wm Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -
ulmsiausioun 2021-064
18 |UV-VIS Spectrophotometer luwmsn-lulasiau Hitachi U-2900 / DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25 -
Foft 21E22-009
19 |Incubator Tnavlasasioun Memmert IPP 260 / Technology Promotion Association 24TM648 1 Apr 24 31 Mar 25 -
fifalmdviosununiiise V615.0187 (Thailand-Japan)
20 |Incubator TranasunuadiSy Memmert IPP 260 / Technology Promotion Association 24TM651 2 Apr 24 1 Apr 25 -
V618.0033 (Thailand-Japan)
21 [Water Bath Memmert WNE 14/ Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
22 [Water Bath Memmert WNE 14/ Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)
23 |Auto Clave ALP CL-40L / National Food Institute, 2304203-001-01 10 Aug 23 9 Aug 24 -
807298 Ministry of Industry, Thailand

United Analysis and Engineering Consultant Company Limited.
Accredited Laboratories According to ISO/IEC 17025
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../AAS,ICP/AAS,ICP 2023/23 0711 CVAAS NIC RA-4500 17780278 PM report (P).pdf
../AAS,ICP/AAS,ICP 2023/23 0711 CVAAS NIC RA-4500 17780278 PM report (P).pdf
../Spectrophotometer/SP2567(2024)/24 0116_UV-VIS Spectrophotometer_Hitachi_U-1900_SP24-008 (P).pdf
../Spectrophotometer/SP2567(2024)/24 0104_UV-VIS Spectrophotometer_Hitachi_U-2900_SP24-001 (P).pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0401 Incubator_Memmert_IPP260_24TM648.pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0402 Incubator_Memert_IPP260_V618.003_24TM651.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0606  UAE MIC 002 2560 Cer No 24TM29.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0612 UAE MIC 003 2560 Cer No 24TM30.pdf
../Microbiology/AutoClave_Microbiology/23 0810#Autoclave_ALP_CL_40L_807298 Cer No 2304203-001-01.pdf
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Equipment for Water Quality Analysis
24 |Auto Clave Iﬂawaéuﬁwm ALP CL-a0L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
ffalmanesunuaiiise 808763 Ministry of Industry, Thailand
25 [Analytical Balance Irdvlosuuuaiize OHAUS PX623 / DKSH (Thailand) Ltd. C01234158 7 Dec 23 6 Dec 24 -
C236754745

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025
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../Microbiology/AutoClave_Microbiology/8.23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P)-Copy.pdf
../Microbiology/23 1207 Balance_Ohaus_C236754745_C01234158.pdf
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No.| |nstrument/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. E23-08066 5 Aug 23 4 Aug 24 -
USA. 1904011
2 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-08064 4 Aug 23 3 Aug 24 -
USA. 1904013
3 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660354 20 Jun 23 19 Jun 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899615
4 [Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660614 5 Oct 23 4 Oct 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899617
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Jiranatee Associates Co., Ltd. COF-001-66 14 Jul 23 13 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 158M
2 [U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1403 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-187 30 Aug 23 29 Aug 24 -
158850 Co.,Ltd.
4 [Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1857 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, 5)

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Ambient
5 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
Particular Matter (PM, ;)

6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM08130002

7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM19050148

8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050149

9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050150

10 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG

11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387065

12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387066

13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1200906875

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025 Certificate Page 2 of 4
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Ambient
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1200906876
15 [Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
16 |Wind Speed/Wind Direction [WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 262/22 12 Jul 22 11 Jul 23 -
20080022
17 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 23-ACT-109 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 82795 Co.,Ltd.
18 [Sound Level Meter Leq 24 hourss Lamax: Lago, Ladn Rion, Japan NL-62 Innovative Instrument CP20230291EA 3Jul 23 2 Jul 24 -
00130357 Co.,Ltd.
19 [Sound Level Meter Leq 24 hourss Lamax: Lago, Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23182 8 Jun 23 7 Jun 24 -
00130359
20 [Sound Level Meter Leq 24 hourss Lamax: Lago, Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24063 18 Jan 24 17 Jan 25 -
00391458

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH1226 27 Sep 23 26 Sep 24 -
HA1G0019 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW219 27 Sep 23 26 Sep 24 -
HE1D0008 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CH1571 14 Dec 23 13 Dec 24 -
HC0J0020 (Thailand-Japan)
Workplace
1 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
2 |Sound Level Meter Leq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23179 8 Jun 23 7 Jun 24 -
00558037
3 |Sound Level Meter Leq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23131 26 Apr 23 25 Apr 24 -
00409178
4 |Sound Level Meter Leq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23147 9 May 23 8 May 24 -
01010781
5 |Noise Dosimeter Noise Dosimeter Svantek SV 104IS Innovative Instrument 23-NDM-222 29 Aug 23 28 Aug 24 -
67627 Co.Ltd.

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025

Certificate Page 4 of 4
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Workplace

6 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-089 8 May 23 7 May 24 -
128363 Co.,Ltd.

7 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-097 9 May 23 8 May 24 -
128477 Co.,Ltd.

8 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-190 11 Aug 23 10 Aug 24 -
67629 Co.,Ltd.

9 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-096 9 May 23 8 May 24 -
128475 Co.,Ltd.

10 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-268 27 Oct 23 26 Oct 24 -
110833 Co. Ltd.

11 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-105 12 May 23 11 May 24 -
117696 Co.,Ltd.

12 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-091 9 May 23 8 May 24 -
128372 Co.,Ltd.

13 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-088 8 May 23 7 May 24 -
128360 Co.,Ltd.

14 [Noise Dosimeter Noise Dosimeter Svantek Sv 104 Innovative Instrument 23-NDM-106 12 May 23 11 May 24 -
117730 Co.,Ltd.

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Workplace

15 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-097 9 May 23 8 May 24 -
128477 Co.,Ltd.

16 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-108 12 May 23 11 May 24 -
117688 Co.,Ltd.

17 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-090 8 May 23 7 May 24 -
128367 Co.,Ltd.

18 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-179 7 Aug 23 6 Aug 24 -
143225 Co.,Ltd.

19 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-185 7 Aug 23 6 Aug 24 -
143231 Co.,Ltd.

20 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-144 24 Jul 23 23 Jul 24 -
41462327002 Co., Ltd.

21 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 23P1859 2 Jun 23 1 Jun 24 -

Respirable Dust (Thailand-Japan)
22 |Digital Thermo - Hygrometer |Total Dust Digicon TH-02 Technology Promotion Association 23H1102 24 May 23 23 May 24 -
Respirable Dust 395034174 (Thailand-Japan)

23 |Thermal Environment Monito|Heat Meter 3M QuesTemp 34 Innovative Instrument 23-TPM-192 3 Apr 23 2 Apr 24 -

TEH020027 Co.,Ltd.

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025
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No.| |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Workplace
24 |Thermal Environment Monito|Heat Meter TSIQUEST QuesTemp 32 Innovative Instrument 23-TPM-502 2 Nov 23 1 Nov 24 -
TPT030008 Co. Ltd.
25 |Digital Lux Meter Lux Extech Instrument, 407026 Innovative Instrument 23-LXM-139 20 Apr 23 19 Apr 24 -
Taiwan A 056652 Co., Ltd.

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025 Certificate Page 7 of 4
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ministry of Indusiry Food industrial Lma'uw Service Certer CALIBRATION 0061
Calibration Certificate

Certificate No.: 2402420-003-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: C252436235
ID No.: UAE.AIR.023/2566
Order No.: 2402420
Operation No.: 2402420-003
Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  Mr.pheraphat Tuanjit Approved by W‘ﬁ’é

Scientist ( Miss Preeyaporn Jaengkarnkit )
Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the |aboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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minisiry of Industy  FoDd Industial Laboratary Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO

Model: M5204T5/00 Resolution: 00001 g

Serial No.: C252436235 ID Mo.: UAE.AIR.D23/2566

Capacity: 220 g
Date of Calibration: 19 Apri 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 21.7 + L5 “C  Relative Humidity: 65 + 67 %
Place of Calibration: Room 206 Balznce Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Conditio i li ion:
1, Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Reference Standard Model Serial No, Calibrated By Certificate No. Due Date

Standard Weight Class E2 1-500mg 15880 TCS M23111B15 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M23111825 28 November 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFI.BTH 019/23 Quality Reborn QR24-0492 4 March 2025

3. This certification is traceable to SI UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration anly,
i ion Results:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading (g}
100 0.000074
200 0.000074
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.

The balance reading obtained is given in the table,
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ministry of lnusty  FoOd Indusinal Laboratory Senvice Center CALIBRATION 0081
Calibration Report
Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDOQ
Model: M5204T5/00 Resolution:  0.0001 g
Serial No.: (252436235 ID No.: UAE AIR.023/2566
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 3 of 3
Calibration Results:  (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(9 ) (9 } (g ) (g } (= g ) L
Unload 0.00000 0.0000 0.0000 0.000094 2.00
0.1 0.10000 0.1000 0.0000 0.000094 2.00
1 0.99998 1.0000 0.0000 0.000087 2.00
5 4,9599¢ 5.0000 0.0000 0.0000%6 2.00
10 10.00002 10.0000 0.0000 0.00012 2.00
20 20.00003 20.0001 -0.0001 0.00014 2.00
50 49.99998 50.0003 -0.0003 0.00012 2.00
70 70.00000 70.0005 -0.0005 0.00017 2.00
100 99.99997 100.0006 -0.0006 0.00017 2.00
150 140.99994 150.0012 -0.0013 0.00022 2.00
200 200.00001 200.0015 -0.0015 0.00028 2.00

i M 20z

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & | providing a
level of confidence of approximately 95 %.
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i Foundatian far Indusirial Development National Food Instifure
naficnal food mnetitise
minisiry of Industry  FOO Industial Laboratory Service Center

Calibration Certificate

Certificate No.:
Client name:

2402420-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XP6
Serial No.: B322373893
ID No.: UAE.AIR.019/2556
Order No.: 2402420

Operation No.: 2402420-002

Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by

Mr.Pheraphat Tuanjit

Approved by / f ""‘if‘

Scientist ( Miss Preeyaporn Jaengkarnkit )
Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation far indusirial Development National Food Instiure Ml NS TISLTIS 17025
Food Iindustrial Laboratary Service Center CALIBRATION 0081
Calibration Repo
port
Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XPG Resolution: 0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 6.1 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 226 + 1.8 “C Relative Humidity: 48+ 60 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This R li ion:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M23111825 28 Novemnber 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification is traceable to 51 UNIT
4, This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibrati i
1. Repeatability of Reading:
Nominal Value (g ) Standard Deviation of Reading [ g)
3 0.00000057
] 0.0000019
2, Off-Center Error:
A mass of 2 g was placed and mowved to various position on pan.

The balance reading obtained is given in the table.
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i Foundation pr Industrial Develcpmemr MNational Food Insfitute NSC.TISI-TIS 17025
ministry af Industy  FOOC Industrial Laboratory Service Center CALIBRATION D061

Calibration Report

Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDOD
Model: XP& Resolution: 0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 6.1 0
Date of Calibration: 19 April 2024 Page 3 of 3
Calibration Results: (Continued)
i i nge: 0-6g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( g ) (g ) { g ) { g ) (£ g L
Unload 0.0000000 0.000000 0.000000 0.0000032 2.00
0.01 0.0095570 0.009359 -0.000002 0.0000047 2.00
0.05 0.0500010 0.050003 -0.000002 0.0000048 2.00
0.10 0.1000010 0.100001 0.000000 0.0000069 2.00
0.15 0.1500020 0.150002 0.000000 0.0000083 2.00
0.17 0.1700050 0.170006 -0.000001 0.000012 2.00
0.20 0.1999990 0.200002 -0.000003 0.0000083 2.00
1.50 1.4999750 1.499971 0.000004 0.000027 2.00
3.00 2.9999680 2.959959 0.000003 0.000028 2.00
4.50 4.4959810 4.499967 0.000014 0.000022 2.00
b.00 5.9999490 5.999931 0.000018 0.000032 2.00

N gl
pa Apmibact

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

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




DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com usC.TisLTIS 17028
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of 5
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 : Agilent Technologies
Model : Cary 60
Serial No. : MY15410009
ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : Approved by : =
S L) roedby:  ofaien
( Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national
standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

ionaslienuniL:



DQE Se rvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Lid.

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

MEC-TISLTS 17025
CALIBRATION D404

Certificate No. :

Environment Condition :

REPORT OF CALIBRATION

SP24-018

Ambient Temperature 25 =5

e

Relative humidity 55 +20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Page 2 of 5

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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: 60 nm/min

Scan Interval of UUC : 0.15 pm.

Resolution of UUC : Photometric 0.0001 Abs.

Wavelength 0.1 nm.

\onanslamaua



DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 l 2\
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Hec-TisLTs 17028
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5747 0.0033 0.0031 2.00
o 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
i 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
463 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
— 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
0 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
e 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

ionaaslaenuey



DQE Services Co.,Lid.

DQE S i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

NSC-TISI-TIS 17025
CALIBRATION 0404

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

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
9 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
27 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
I 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
= 0.6430 0.6402 0.0028 0.0055 2.00

enesluRILAY




DQE Services Co..Ltd.
DQE o 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com RICTRLWS {728
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (mm.) k
241.72 242.0 -0.28 0.18 2.00
27945 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2,00
445.94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 4724 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TIS] accredited

- End of Certificate -

wenanzlaegues
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Certificate of Calibration

NSC-TISITIS 17025
Calibrative DIET

Equipment: pH METER Certificate No.: C07240167
Model: SevenEasy Issued Date: 9 April 2024
Serial No. (or ID.): 1230525212 (UAE.WAS.003/2553) Job No.: WO-00024208
Manufacturer: METTLER TOLEDO Page: 1 of 3
Electrode Serial No.: 1156883 Model:  InLab Solids  Brand:  METTLER TOLEDO
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature 23 C = 2 *C
Humidity 50 %RH * 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Miss.Orawan Khlaiphloi
Calibration Date: 9 April 2024
The Method used: In house method, CAL-WI-58, base on ASTM E 70-07
Traceability: This certificate is traceable to S| Units, Sample Test is assured through primary

meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
No. 938377, 931985, 931984 And pH Scale traceable to the S| Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20230350EA

OE’BT@Y\ 4 I S

(Miss Orawan Khilaiphloi) (Mr. Nitinun Srihawan)

Person in charge Authorized signatory

This certificate Is issued the units of measurement accerding to the International System of Units (S1). It provides traceability of measurement to international
or national standard or other recognized national standard laboratories.

The measurement uncerlainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement {GUM).

These results may be affected by deviations from specified conditions. The results relate only 1o the items tested, calibrated or sampled. The report shall not
be reproduced except in full without approval of DKSH Technology Limited,

v ooy wnTulal $in

DKSH Technaology Limited

2533 nlulﬂﬁ]lﬁﬂ WL o e nsdnnavIRs 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

Phone: +66 2639 7000 Email: info.calibrationi@dksh.com  Websile: www.dksh.com/scientific-thalland l’aﬂaqs‘l’jﬂquﬂu
9
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Calibration Results:

z DKSH

Certificate No.: C07240167 Page 2 of 3

pH Scale
Input pH Meter Reading Uncertainty of
Measurement (mV) Coverage Factor (k)
(mV) (mV) Error (mV) {pH)
414,12 414 -0.12 0.00 0.58 2.00
354.96 355 0.04 1.00 0.58 2.00
295.8 296 0.20 2.00 0.58 2.00
236.64 237 0.36 3.00 0.58 2.00
177.48 178 0.52 4.00 0.58 2.00
118.32 118 -0.32 5.00 0.58 2.00
59.16 59 -0.16 6.00 0.58 2.00
4] 0 0.00 7.00 0.58 2.00
-59.16 -59 0.16 8.00 0.58 2.00
-118.32 -118 0.32 9.00 0.58 2.00
-177.48 -177 0.48 10.00 0.58 2.00
-236.64 -236 0.64 11.00 0.58 2.00
-295.8 -296 -0.20 12.00 0.58 2.00
-354.96 -355 -0.04 13.00 0.58 2.00
-414.12 -414 0.12 14.00 0.58 2.00
uidn feiadioy waTulal din
DKSH Technalogy Limited
2533 nuusguim neiaunesnn teane T npanwauas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ‘l:j
Phona: +86 2636 7000 Emall info calibrationg@dksh com  Websita: www dksh.comiscientific-thailand
LBNEITNAIUAN

Delivering Growth - in Asia and Beyond.

CAL-FM-COT7-14: 9 Apr 2024
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Certificate No.: C07240167 Page 3 of 3

Practical slope and zero point*

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.985 and pH 9.997

-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10.01

The practical slope of the pH electrode; 57.01 (mVipH), 96.37%

The zero point of the pH electrode;

6.88 (pH)
Sample Test Results
Standard Buffer Unit Under z Uncertainty of
. L Diff H C Factor (K
Solution (pH) Calibration (pH) frerence: {pe) Measurement (pH) ayerags fardor (4
4.008 3.99 -0.018 0.0070 2.00
6.985 7.00 0.015 0.0091 2.00
9.997 10.02 0.023 0.0074 2.00

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

The End of Certificate

widn fradiod van TuTal 49n

DKSH Technabogy Limited

2533 auuFuIn wrrawrHean eeewss T nsemwmnues 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  ‘Website: www.dksh.com/scientific-thailand

. S onaslumuAy
Delivering Growth - in Asia and Beyond. 1

CAL-FM-CO7-14: 8 Apr 2024
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NSC-TISITIS 17025

Calibrstian BOAT

%@A Certificate of Calibration

Equipment: Digital Thermometer with Probe Certificate No.: C15240373
Model: SevenEasy pH Issued Date: 09 April 2024
Serial No.: 1230525212 Job No.: WO-00024208
Manufacturer: METTLER TOLEDO Page: 10of 2
ID No.: UAE.WAS.003/2553 Condition: In Condition

Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature: 22 °C + F=E
Humidity: 50 %RH % 20 %RH
Voltage: 220 VAC % 10 %
Calibration Place: Thermo-Hygro Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Nateekarn Mitjit
Calibration Date: 09 April 2024
The Method used: In house method, CAL-WI-19, by comparision with standard thermometer
Traceability: This certificate is traceable to the International System of Unit maintained by

Quality Reborn Co.,Ltd. (QR) Certificate No. QR23-1073

e

(Mr. Nateekarn Mitjit) (Mr. Pramote Ramrong)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (51). It provides traceability of
measurement to intermational or national standard or cther recognized national standard laboratories.

The measurement uncertainty stated |s the expanded uncertainty which is obtained from the standard unceriainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of
Uneertainty in Measurement (GUM).

These resulls may be affecled by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled.
The report shall not be reproduced except in full without approval of DKSH Technology Limited.

ulgn fvmdny wnTulal e

OKSH Technology Limited

2533 nuusynIn W ain s Tuus npawuwuas 10260

2533 Sukhumvil Road, Bangchak, Phrakhanang, Bangkok 10280

Phone: +66 2638 7000 Email: info.calibration@desh.com  Wabsite: www. dksh.comiscientific-thailand

naslumuny
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Certificate No.: C15240373

Page: 2 of 2
Reference standard equipment:
Equipment Certificate no Cal. date Next Cal. date
Digital Thermometer with Probe QR23-1073 2 May 23 2 May 24
Callibration Results:
Without Adjustment
Sensor Type: RTD Channel: -
Diameter (mm) 4 Length (mm): 135 Immersion (mm): 110
Calibrate Paint.(*C) | STD. Reading (°C) | UUC. Reading (°C) | Correction of UUC (*C)| Uncertainty (+ °C)
15.0 15.010 15.1 -0.090 0.076
25.0 25.006 251 -0.094 0.076
35.0 35.004 35.0 0.004 0.076
The End of Certificate
Phone. 466 2695 1000 Emat o caltrahon@kSh com _ Webste:wev dheh comislentc thaond 111
Delivering Growth - in Asia and Beyond. Laﬂa’ﬁ' ﬂ'JUﬂ'u

CAL-FM-C15-14: 06 Dec 2022
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Delivering Growth — in Asia and Beyond.
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Certificate of Calibration

/:’.T\‘ C
NSC-TISI-TIS 17025
Caebraian 0987
Equipment: CONDUCTIVITY METER Certificate No.: C24240057
Model: Lab 955 Issued Date: 11 March 2024
Serial No. (or ID.): 16300356 Job No.: WQ-00020309
Manufacturer: S| Analytic Page: 10of 2
Electrode Serial No. 16070067 Model : LF413T Brand : Sl Analytic
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 = + 2 °C
Humidity 50  %RH + 15  %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Pongpisut Suebchantha
Calibration Date: 11 March 2024
The Method used: In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5381-14
Traceability: This certificate is traceable to the S| Units maintained by CRM of NIST(SRM)
through CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 960753, 890591,
890593
S DS
{Mr.Pongpisut Suebchantha) (Mr.Nitinun Srihawan)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units {S1). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factar (k=2) to
provide a level of confidence of approximately 85%. Itis determined in accordance with the Guide to Expression of Unceriainty in Measurement (GUM).

These results may be affected by dewiations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without aporoval of DKSH Technoloay Limited.

uldn finiasay waTulal dda

DKSH Technology Limited

2533 nuuAYEIN LUTILWRIN dewssTaue nTanTwETLAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand Lﬂa.]ilu' ﬂ']'u u

Delivering Grawth - in Asia and Beyond. CAL-FM-CA-09: 12 Sep 2022



Calibration Results:

Before Adjustment

Certificate No.: C24240057

&% DKSH

Page: 2 of 2

Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( £)
Conductivity Solution Reading (k)
25000  pSlem 26.7 uSlem -1.700  uSlcm 2.00 0.21 uS/cm
1413.0  uSlem 1428 uS/cm -15.0 uS/cm 2.00 9.0 pSicm
111.3 mSicm 108.4 mSicm 29 mS/cm 2.00 0.67 mS3/cm
After Adjustment; at 1413 uSiem
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( £ )
Conductivity Solution Reading (k)
25000  uS/cm 25.9 uSicm -0.900  pSicm 2.00 0.21 uS/cm
1413.0 uSicm 1413 usSlem 0.0 uS/em 2.00 9.0 uS/cm
1743 mSiem 107.5 mS/cm 3.8 mSiem 2.00 0.67 mS/em

uiEn Auaaaa waTuTal d9n
DKESH Technology Limited

The End of Certificate

2533 nUUFRLIV UL tusse Toue oAy 10260

2533 Sukhumvit Road, Bangchak,
Email; info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Phone: +66 2638 7000

Phrakhanong, Bangkok 10280

Delivering Growth - in Asia and Beyond.

ans"laimugu

CAL-FM-CZ29-09: 12 Sep 2022
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Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU

Serial No.: C210685394

ID No.: UAE.WAO.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mr.Jerawut Prapawuttipong Approved by / p f
Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory: This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision; 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685354 1D No.: UAE WAQ.010/2565
Capacity: 220 g
Date of Calibration: 2 april 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 + 0.5 “C  Relative Humidity: 475 + 2.5 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition i of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

n ndard Model Serial No. Calibrated By Certificate No. Due Date

Standard Weight Class E2 Img to 200a B505567572 TCS M23040535 B April 2029
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter B608-H1 NFI.BTH 016/23 Quality Reborn QR24-0343 9 February 2025

3. This certification is traceable to ST UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shawn on date and place of calibration only.
Calibration Results:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading {g)
40 0,0000042
80 0.0000052
100 0.000048
200 0.000048
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.

The balance reading obtaired is given in the table.

Q 9
& o
3. 2 3 4 5 [ (Maximum Difference)
(a4 3]¢C &g )¢9 )|{ g yI¢ g )i g ) |
100.0000 100.0001 99.9999 99,9999 100.0001 100.0000 0.0001 &’

F-CS-012 Revision: 01 Date: 20-D4-65
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance Manufacturer; METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g / 0.0001 g

Serial No.: C210685394 ID No.: UAE.WAOD.010/2565

Capacity: 220 g

Date of Calibration: 2 April 2024 Page 3 of 4
Calibration Results:  (Continued)
Calibration Range: 0-80g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Mominal Value Standard Value Average Reading Correction Uncertainty Caverage Factor

£ & ) (g ) { 4 3 ( g 3 t+ g ) k

Unload 0.000000 0.00000 0.00000 0.0000086 2.00
0.001 0.001003 0.00101 -0.00001 0.0000089 2.00

0.005 0.005003 0.00500 0.00000 0.0000092 2.00
0.01 0.010003 0.01000 0.00000 0.0000089 2.00

0.05 0.0499% 0.05000 0.00000 0.0000096 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00

0.5 0.500016 0.50001 0.00001 0.000014 2.00

4 1.000003 1.00002 -0.00002 0.000016 2.00

2 2.000023 2.00001 0.00001 0.000017 2.00

3 5.000017 5.00002 0.00000 0.000020 2.00

10 10.000009 10.00000 0.00001 0.000026 2.00

20 20.000031 20.00000 0.00003 0.000037 2.00

30 30.000040 30.00001 0.00003 0.000050 2.00

50 50.000028 50.00002 0.00001 0.000068 2.00

80 80.000068 B80.00002 0.00005 0.00011 2.00

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




oY ? 1:!:;’ '?’r
\ SN2,

. jlacwrs
geamnssuEuLNyadsidasnduanis e
I I I AUEUSMISABVUAUBIN1SaeannssUaIMs PANS
af, N
Foundation for industial Development MNational Food Insfiute il
Aational food insthte NSC-TI8|-TIS 17025
minstry of industry Food h“dl—lsn’lal LathIraFI:IW Senvice Center CALIBRATION 0081
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer;: METTLER TOLEDO
Model: XSR205DU Resolution: 0.00001 g/ 0.0001 g

Serial No.: C210685394 ID No.: UAE.WAQ.010/2565

Capacity: 220 g

Date of Calibration: 2 april 2024 Page 4 of 4

Calibration Results:

li ion Range:

(Continued)
81-200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{ ¢ ) o, (g ) [ ig: ) (£ g ) &
50 30.00010 50.0001 0.0000 0.00015 2.00
100 100.00008 100.0001 0.0000 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00016 2.00
120 120.00009 120.0000 0.0001 0.00017 2.00
130 130.00010 130.0000 0.0001 0.00019 2.00
140 140.00014 140.0000 0.0001 0.00020 2.00
150 150.00009 150.0001 0.0000 0.00020 2.00
160 160.00010 160.0001 0.0000 0.00022 2.00
170 170.00012 170.0001 0.0000 0.00023 2.00
200 200.00016 200.0002 0.0000 0.00023 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & |, providing a

level of confidence of approximately 95 %, ;‘ E

---------- End ——--——--

F-C5-012 Rewision: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 3

Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAO0.027/2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by Mr.Worapob Sooktong Approved by %,
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 16 October 2023 Responsible for the Technical Management Team

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute,

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Air Oven)
Model: UF 55 Serial No.: B216.1666
Resolution: 0.1 C ID No.: UAE.WAQ.027/2559
Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 2 of 3
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Environment Condition: Ambient Temperature ( 28 == 1 ) °C
Relative Humidity { 63 £ 2 ) %
Line Voltage ( 228 £ 1 ) volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital Thermometer 34972A MY49016894 T 22 April 2024 NATIONAL FOOD
with sensor BTD CH#201-205/ RTD#201-209 INSTITUTE

. This certificate is traceable to International System of Units (SI Units).
. This certificate was certified only for the instrument we calibrated.
. This result of calibration was found accurate as shown on date and place of calibration only.
. Condition of Calibrated item : Good
UUC Description :
Time of Record 1 Hour 9 Minute At 104.0, 140.0 and 180.0 °C

o o A

Fresh air Damper | - Open Position E’
X | Close
= Not Available
7. Result of Calibration ; Iil Without adjustment I:’ After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Air Oven)
Maodel: UF 55 Serial No.: B216,1666
Resolution: 0.1 °C ID No.: UAE.WAQ.027/2559
Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 3 of 3
Calibration point: 104.0, 140.0 and 180.0 °C
Calibration result: s ,
Calibration | Temperature Relative Line Voitage . =
Condition (°c) Humidity (%) (Volt) £ ” ‘
MIN 28.2 61.4 227.4 - I b o
MAX 28.3 65.1 229.3 it Te il | P ol
Tablel : Reporting of Temperature = R
Calibration Measured Temperature (°C) @ Sensor No,
point (Sensor No.9 is REF) Uncertainty
(°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 + (°C)
104.0 104.05 | 103.98 | 104,02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53
140.0 140.09 | 139.99 | 139,91 | 140.05 | 139.99 | 139.91 | 135.97 | 140.26 | 139.97 0.73
180.0 180.46 | 180.33 | 180.25 | 180.28 | 180.33 | 179.96 | 180.31 | 180.64 | 180.16 0.90
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* reading (°C) Stability Uniformity Overall Variation
(°c) MIN MAX | Average £ (°C) (°c) (°c)
104.0 104.0 104.0 104.0 0.0%0 0.18 0.38
140.0 140.0 140.1 140.0 0.075 0.28 0.47
180.0 180.0 180.1 180.0 0.13 0.48 0.88

Note The guoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
= Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,

uuc*

for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time.

Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

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

End ------=-

F-CS-012 Revision: 01 Date; 20-04-65




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

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

NSC-TISI-TIS1T025
CALIBRATION 0008

Cert.No.: 24MM292

Page.: 10of 3

Model : AB204-S/FACT

Serial No. : 1129361010

ID No. : UAE.WAS.002/2552

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Balance Room (108)

Received order : 11 May 2024

Calibration Date : 11 May 2024

15°Cto 40 °C
30 % to 80 %

Ambient Temperature :
Relative Humidity :

Calibrated by : Khit Ruttanaprapachai

Lioghith

Approved Signatory

Approved by :

( ) Ponpan Paipim
() Suwit Imjai
(v/ ) Kunchit Promprat

Issue Date : 15 May 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

ionanslumuny



Equipment : Electronic Balance Cert.No.: 24MM292
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-1
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 7O0RC007 MM-0013-24 25 Jan 2026
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 not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment ( * ) After Adjustment by internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g) (tmg) (k)
100 100.0000 0.0000 0.19 2.03
200 200.0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00005

ionanslupmuny



Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2405-01660C-1

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5

(g) (g) (g) (g) (g)

-0.0004 -0.0004 -0.0003 -0.0003 -0.0004

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g) (g) (g) (£mg)
Unload 0.0000 0.0000 0.15
0.01 0.0100 0.0000 0.15
0.05 0.0500 0.0000 0.156
0.1 0.1000 0.0000 0.15
0.5 0.5000 0.0000 0.15
1 1.0000 0.0000 0.15
10 10.0000 0.0000 0.156
a0 49,9939 +0.0001 017
100 99,9939 +0.0001 0.19
150 149.9998 +0.0002 0.29
200 199.9990 +0.0010 0.30

Cert.No.: 24MM292
Page: 3 of 3

Maximum difference between
off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
213
213
213
213
213
213
211
2.06
2.03
2
2

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k , providing a level of confidence of approximately 95 %.

-000-

ionanslupmuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :;//;_—-\“-\ ;“_
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 KU R
NSC-TISI-TIS1T025
TEL. 0-2717-3000-29 FAX.0-2719-04584 CALIBRATION D008

Cert. No.: 24TM303

Certificate of Calibration g L
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAQ.015/2561
Submitted by : United Analyst and Engineering Consultant Co. Lid.

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

Location : Lab Floor 2

Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Tawatchai Pama

Approved by : @;—/ Jf—

Approved Signatory

) Pornthippa Tameyakul
{ v‘)/ Unnopphol Harachai
() Suwit Imjai

Issue Date : 19 February 2024

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may not he reproduced other thin in full, except with the prior written

Approval of the head of Corporate Services 3 @ Equipment Calibration and Testing Services

enenslumun




Equipment : BOD Incubator Cert. No.: 24TM303

Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2402-02340C-1
Result of Calibration :- { *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UuUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
("C) (’¢) ] (°c) (£°C) (°C) (°C) k
20.0 201 19.9 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) .
—_ Uncertainty
Point Position
{°C) 1 2 3 4 5 6 T 8 9 (ref.) (+°C)
200 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19.558 | 19.645 0.58

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

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

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

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

-o0o-
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Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used ltem Page: 20of 3
Reference : 2402-02340CA1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY59003411 23LmM208 TPA 27 Dec 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
) = Beginning Finished
Temp. ( °C ) 28 31
f REL.Humid. ( % ) 70 65
2 4 AC Supply ( Volt ) 233 234
Lt :
S - Position : F:;fhsntfl'
H 5 1 H/2 =
S i 3 1 | 20RTD-2/1 |
T I 20RTD-2/2
| Wiz m)& %4 / 3 | 20RTD-273 |
= 4 20RTD-2/4
W 5 | 20RTD205 |
6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 SR
a= 10 o D= 0.62 f 9 (ref.) 20RTD-2/9
b= 10 cm W= 1.2 m
c= 10 cm Hs= 1.2 m
Capacity = 0.89 m*



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 24TW39
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

{ ) Pornthippa Tameyakul
() Unnopphol Harachai
(/i Saithip Meangmai

Issue Date :

DO Meter

YslI

5100

11B 101863
UAE.WAO.004/2554
20 February 2024
21 February 2024
2402-0629DSC-1

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

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH9

by Comparison Technique with Azide Medification Method

Walalak Sirithean

Stk

Approved Signat'ory

22 February 2024

neslununy



Cert.No.: 24TW39
Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Instruments ;

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024
. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 22B100125

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 B.19 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study

Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-00o0-
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H k N N k Hanna Instruments (Thailand) Ltd. &0-2% AD*AH
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Certificate No. : HIT-2413-0434

Page : | of 2

CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No. : 06480019101
Tube Heater : 25 Vial Capacity Resolution : 0.1°C
Temperature Range : (-10 to 160)°C Temperature of Reactior : 150°C
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE240528
Ambient Temperature : (25 +2)°C Relative Humidity : (50 £ 15)%RH
Customer name : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date : 25 March 2024
Calibrate date : 25 March 2024
Issue date : 27 March 2024
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

Calibrated by : & Mr. Pichit Petthong Approvedby: 27 /// //;
1 Mr. Channarong Soinak Mr. Anan Suwanchaisakul

Authorized Signatory

_' { Instruments
|l Thatand) Limiteac

This certificate was certified only for the instrument we calibrated.

This resuit of calibration was found accurate on date and place of calibration only.

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

approval of the head of Hanna Instrument (Thailand). Laﬂa‘]s‘hjﬂ"]‘ljﬂu
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instruments
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Condition of this calibration result;

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. Certificate No. Traceable

Data Acquisition Switch Unit 34970A MY44065265 | WK2307-164-1 WK Electric Co., Ltd.

Technology Promotion
Digital Thermo-Hygrometer HT-771SD ALO7155 24H41

Association (Thailand-Japan).

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor.

Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) o) °0) sl o)
25 Vial 150.0 150.0 0.50
Unit ; °C
(1A) (2A) (3A) (4A) (5A)

149.477 149.183 150.029 150.627 149.731

| (1B) (2B) (3B) (4B) (5B)
149.845 150.325 150.275 149.688 150.599

(1C) (2C) (3C) (4C) (5C)
149.869 150.077 150.571 150.217 150.409

(1D) (2D) (3D) (4D) (5D)
149295 150.434 150.347 150.243 150.390

(1E) (2E) (3E) (4E) (SE)
149.911 | 149301 | 150232 | 150.162 | 149.418

Figure: Shows the location of the temperature source,

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,

providing a level of confidence of approximately 95%

** End of certificate **
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FQOSS South East Asia

3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkaok, Thailand 10110

Customer Service Report Report No: 9809
[ Date: | € Bb o1y
[ customer: ] UAE | Address: B slok
[_nstrument: ] DTT520 [ Serial: | A1 3144407
Hours Trawvel To Customer Labour Travel From Customer
Start 0§ .00 \hioo l6: D6
Finish O30 160D L 16,00 bb'\*f
Job Type
Application Special Standard

Narmal Courtesy Visit Installation Training

Distributor PMA Onboarding Quote In House

Internal Warranty Repalr PM >

Digital Service Sales Support Remaote Other
| PO/Quote Number: [ p
| PMAType | FOSS(mve licabl |  contract No. i
Details of Work / Test Condition / Status
F ¢ DT2570
= Yhoow b0 1 eded l
~ 139 &V (b npection [ ;
- WAwodne  (eHe it  terp W& o Y O
= Yooy onrh o P | A
- %00~ 100C€ % {p min |
~ 50¢- 420 ¢C 2 43 i J
- nshument 919 ¢ Mehe =180
Instrument Ready for Use | Fok ™| Notok |
—

Part No: Batch Description Oty
Go0IaGs T | 1509, LS Cnble it Jigetor )
100[1664 | (8 glwwy Ternpeydyy  CUrout f

| confirm this report is accurate and complete
Si £
igned FOSS 57_,&_4/ %, Signed Customer a/\%‘i’ﬂ enE

Name Name

Would you be willing to participate in a brief survey in order to tell us how we performed?

naslumuny




FOSS

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

Customer Service Report Report No: 9810
| Date: | @ Eb WLy
| Customer: | UPE [‘Address: BAN oW
| Instrument: | KT 100 [Serial: | 9| 3190 514
Hours Travel To Customer Labour Travel From Customer
Start 0 8- pd v 09:20 1)
Finish 09550 " 17: 00 28hvs b3 ¢ ohe
Job Type
Application Special Standard
Normal Courtesy Visit Installation Training
Distributor PMA Onboarding Quote In House X
Internal Warranty Repair PM 3
Digital Service Sales Support Remote Other X
| PO/Quote Number; | a
[ PmMAType | Eussimre [ Contractho. |
Details of Work / Test Condition / Status
i P Yiou
- P~ sledou P J
AT 0T % Jute |00 L [
Plaline B0 vl - 20 o \_ |/
“VRwodw P et [ et
- Nndgy o 109U I|
]
J
B ory SOPH Mook 5705500 Aovion 3mi R Waod
{0000 325 Sfen nebh Corplie | PC
Instrument Ready for Use | [,c_u?‘) | notok | if not OK - Comment
p—
Part No: Batch Description Qty
[000a9b9 14.12. lote Fost 0 kit fertoo Te Jolok Rrnlayse 200 [
| canfirm thisfeport is accurate and complete
Signed FOSS 4—_‘?-.'"25/ /Cﬁ. v Signed Customer @(%ﬁ:ﬂ QC\BYEBR'J{
Name Name

Would you be willing to participate in a brief survey in order to tell us how we performed?

neslumuny




A7A-TISTR

Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AAZ40FS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Customn Grade Solution, Lot No. SZ-MEB675610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE: 0.02, 0.10, 0.30, 0.50, 0.70 me/l at 228.8 nm.Cd, 0.10, 0.20, 0.30, 0.50, 0.70 me/l at 357.9 nm.Cr,
0.05, 0.10, 0.30, 0.50, 0.70 meg/l at 324.7 nm.Cu, 0.10, 0.30, 0.50, 0.70, 1.00 me/l at 248.3 nm.Fe,
0.20, 0.50, 0.70, 1.00, 1.50 me/l at 217.0 nm.Pb, 0.05, 0.10, 0.30, 0.50, 0.70 meg/L at 279.5 nm.Mn,
0.10, 0.30, 0.50, 0.70, 1.00 me/l at 232.0 nm.Ni, 0.05, 0.10, 0.30, 0.50, 0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL : Traceable to NIST “Acilent Technologies”, “CARLO ERBA”

Cadmium Lot No. 0006589926, Chromium Lot No. 0112384886, Copper Batch No. T117098A, Iron Batch No. T126087A,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T270178A, Zinc Batch No. T&20140A
AMBIENT CONDITIONS : Temperature 25 +5°C Relative humidity 50 + 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Material

traceable to National Institute of Standards and Technology ( NIST ) by The Analytical Chemistry Laboratory.
The results are attached herewith,

Calibrated by A+'P""+ Approved by..... s
( Mr. Atipat Ratana ) --.. .r g)
Director of Anawww Ilaboratory

Ref. 2015267020100454001
Issued Date : 11 March 2024

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written parmission is obtained from the goveror of TISTR.

FM.BL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Banepoo Industrial Estate, Sukhurmvit Road, 196 Phahonyathin Road, Chatuchak, Banskek 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand '

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, mﬁmﬁ‘lﬂmﬂuzzs. 5217
Fax. (66) O 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or th E-mall ; mtcg@tistr.onth E-mail : sumalee@tistr.or.th
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1. Noise Level

1/5

CALIBRATION DATA

MTC. ACL. No. 358 / 67

Element cd Cr Cu Fe Pb Mn Ni Zn

0.0006 0.0004 | -0.0003 | 0.0001 | -0.0011 | -0.0005 | 0.0008 0.0004

0.001 0.0017 | -0.0009 | 0.0008 0.0001 0.0002 | -0.0003 | 0.0007

0.0006 0.0017 | -0.0020 | 0.0005 0.0005 | 0.0004 0.0013 0.0014

0.0001 0.0018 | -0.0007 | 0.0005 0.0004 | -0.0003 | -0.0001 | 0.0010

-0.0001 | 0.0019 | -0.0014 | 0.0003 0.0010 | 0.0000 0.0002 | -0.0001

0.0011 0.0014 | -0.0017 | 00009 | -0.0008 | 0.0004 0.0006 0.0010

-0.0002 | 0.0015 | -0.0015 | 0.0003 0.0002 | -0.0008 | 0.0009 0.0013

0.0006 0.0012 | -0.0001 | 0.0006 0.0008 0.0001 | -0.0002 | 0.0013

0.0008 0.0009 | -0.0003 | 0.0003 0.0005 0.0002 0.0001 0.0007

Absorbance 0.0012 0.0011 | -0.0012 | 0.0008 0.0003 0.0004 0.0004 | 0.0013
0.0003 0.0015 | -0.0019 | 0.0001 | -0.0002 | 0.0000 | -0.0003 | 0.0003

0.0005 0.0017 | -0.0019 | -0.0007 | 0.0000 | -0.0007 | 0.0005 0.0005

-0.0006 | 0.0016 0.0000 0.0006 | -0.0001 | 0.0013 0.0006 0.0010

0.0003 0.0011 | -0.0002 | 0.0001 | -0.0007 | 0.0009 0.0009 0.0002

0.0003 0.0012 | -0.0011 | 0.0007 | -0.0003 | -0.0003 | 0.0010 0.0009

0.0004 0.0018 | -0.0016 | -0.0004 | -0.0006 | 0.0008 0.0007 0.0007

-0.0001 | 0.0018 | -0.0018 | 0.0013 | -0.0006 | -0.0001 | 0.0014 | 0.0006

0.0003 0.0017 | -0.0001 | 0.0001 | -0.0012 | -0.0004 | 0.0001 0.0002

0.0010 0.0018 | -0.0007 | 0.0003 | -0.0005 | -0.0002 0.001 0.0003

0.0004 0.0019 | -0.0008 | -0.0001 | -0.0004 | 0.0003 0.0002 0.0008

Average Absorbance | 0.000 0.001 -0.001 0.000 0.000 0.000 0.000 0.001 ’

Continue 2/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results relate only to the items tested/calibrated or value assiened.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Chaneawat Pathumthani 12120, Thailand
Tel. (66) 0 2577 2000
Fax. (66) 0 2577 9009

E-mnail : rumpaig@tistr.orth Websiteswww tistr.orth

Office/Laboratory
Sai 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banekok 10900,
Amphoe Muaneg, Changwat Samutprakan 10280, Thalland ~ Thalland

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mnail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.d
Office

;ji%ﬁ%ﬁiﬁiﬁﬁﬁ 5225, 5217

E-mail : sumalee@fistr.orth
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2. Precision

Element

Conc.

(rne/)

Absarbance Ave. | SD  |96RSD
Abs.

Cd

0.02

0.0078

0.0076 | 0.0069] 0.0075| 0.0071 | 0.0070 | 0.0076 | 0.0074 | 0.0077 | 0.0067 | 0.007 | 0.0004| 5.15

0.30

0.1008

0.1007 | 0.0999 | 0.0997 | 0.1000 | 0.0996 | 0.1008 | 0.1002 | 0.1005 | 0.0999| 0.100| 0.0005] 0.46

0.70

0.2301

0.2306| 0.2277 | 0.2305| 0.2310| 0.2295| 0.2290 0.2293 | 0.2305 | 0.2296| 0.230] 0.0010] 0.42

Cr

0.10

0.0094

0.0093 | 0.0093 | 0.0098 | 0.0094 | 0.0095 | 0.0090 | 0.0090 | 0.0094 | 0.0090| 0.009] 0.0003| 2.75

0.30

0.0241

0.0236)0.0221] 0.0238 | 0.0231 | 0.0226 | 0.0231 ]| 0.0223| 0.0230 | 0.0231 | 0.023 | 0.0006 | 2.75

0.70

0.0500

0.0500 ) 0.0500 0.0524 | 0.0499 | 0.0511 | 0.0509 | 0.0512 | 0.0515 | 0.0504 | 0.051 | 0.0008| 1.63

Cu

0.05

0.0061

0.0062 | 0.0064 | 0.0061 | 0.0069 | 0.0069 | 0.0061 | 0.0062 | 0,0064 | 0.0061 | 0.006 | 0.0003 | 5.00

0.30

0.0419

0.0411 | 0.0402 | 0.0407 | 0.0405 | 0.0404 | 0.0399 | 0.0400 | 0.0399 | 0.0400 | 0.040| 0.0006| 1.58

0.70

0.0960

0.0960 | 0.0960 | 0.0959 | 0.0947 | 0.0955 | 0.0952 | 0.0952 | 0.0951 | 0.0955 | 0.096 | 0.0005 | 0.48

Fe

0.10

0.0096

0.0101]0.0103] 0.0100| 0.009% | 0.0096 | 0.0106 | 0.0092 | 0.0105| 0.0102| 0.010 0.0003 | 3.38

0.50

0.0424

0.0415]0.0a28 | 0.0427 | 0.0421 | 0.0426 | 0.0413| 0.0430] 0.0421] 0.0419| 0.042| 0.0006 | 1.33

1.00

0.0830

0.0839)0.0847 | 0.0834 | 0.0832 | 0.0820 | 0.0839 | 0.0838 | 0.0837 | 0.0845| 0.084 | 0.0008 | 0.92

Pb

0.20

0.0078

0.0074 1 0.0078) 0.0078 | 0.0076 | 0.0078 | 0.0077 | 0.007& | 0.0078 | 0.0077 | 0.008] 0.0001 | 1.71

0.70

0.0278

0.0273| 0.0271 | 0.0267 | 0.0270] 0.0264 | 0.0274 | 0.0273 | 0.0269 | 0.0269 | 0.027 | 0.0004 | 1.45

1.50

0.0551

0.0548 ] 0.0552 | 0.0555| 0.0547 | 0.0546 | 0.0544 | 0.0544 | 0.0549 | 0.0547 | 0.055] 0.0004 | 0.64

0.05

0.0116

0.0107 | 0.0110| 0.0103 | 0.0108 | 0.0108 | 0.0112 | 0.0107 | 0.0109] 0.0108 | 0.011| 0.0003 | 3.15

0.30

0.0650

0.0649 | 0.0649 | 0.0651 | 0.0646 | 0.0646 | 0.0649 | 0.0646 | 0.0640 | 0.0648 | 0.065 | 0.0003 | 0.48

0.70

0.1463

0.1465]0.1459] 0.1471| 0.1475 | 0.1474 | 0.1487 | 0.1473 | 0.1462 | 0.1468 | 0.147 | 0.0008 | 0.56

Mi

0.10

0.0095

0.0100] 0.0096 | 0.0103 | 0.0102 ] 0.0096 | 0.0100 | 0.0095 | 0.0087 | 0.0096 | 0.010] 0.0003 | 3.04

0.50

0.0443

0.0433] 0.0438 | 0.0444 | 0.0430 | 0.0437 | 0.0444 | 0.0437 | 0.0438 | 0.0434 | 0.044 ] 0.0005 | 1.09

1.00

0.0812

0.0820| 0.0834 | 0.0829| 0.0818 | 0.0829 | 0.0831 | 0.0835| 0.0816 | 0.0819 | 0,082 | 0.0008 | 0.99

Zn

0.05

0.0374

0.0377 | 0.0373] 0.0377 ] 0.0374 | 0.0377 | 0.0373 | 0.0371 | 0.0371 | 0.0374 | 0.037] 0.0002 ] 0.61

0.30

0.1985

0.1993 0.1975] 0.1992 0.1979 1 0.1988 | 0.1995| 0.1985] 0.1974 | 0.2004 | 0.199 | 0.0009] 0.47

0.70

0.4027

s
0.403110.4019] 0.4021 | 0.4023 | 0.3981 | 0.4042 | 0.4025 | 0.3993 | 0.3997 | 0.402| 0.0019 | 0.48 T

Continue 3/5 9)'
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Request No. 25-67 / 0275

3. Trueness

375

3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.

MTC. ACL. No. 358 / 67

Elermnent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
{mg/) (me/) (mg/l) (%) {mg/l)
0.020 0.020 0.000 1.10 + 0.005
cd 0.301 0.301 0.000 0.11 + (0.005
0.707 0.693 -0.013 1.85 + 0.008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/) {me/l) (me/l) (96) (me/l)
0.1007 0.104 0.004 3.49 + 0.009
Cr 0.3035 0.297 -0.006 21 + 0.012
0.7071 0.685 -0.023 3.19 + 0.023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Continue 4/5

Elernent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/l) {rng/l) (me/) (96) {rme/)
0.051 0.047 -0.004 7.58 + 0.003
Cu 0.303 0.296 -0.007 219 + 0.009
0.704 0.698 -0.005 0.74 + 0.020 e‘ /

v

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission Is obtained from the govemar of TISTR,

Head Office
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 358 / 67

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
{me/l) {me/l) (mg/l) (96) (me/t)
0.100 0.104 0.005 4.60 +0.014
Fe 0.500 0.482 -0.018 3.55 + 0.016
1.006 0.968 -0.038 3.75 + 0.029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/) {me/) {me/l) (%) {mg/)
0.201 0.202 0.001 0.34 + 0.014
Pb 0.706 0.719 0.012 1.73 + 0.030
1.513 1.459 -0.054 3.57 + 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
{(ms/l) (/) (me/1) (%6) (mg/l)
0.0505 0.050 0.000 0.83 + 0.005
Mn 0.3031 0.306 0.003 1.12 + 0,007
0.7023 0.698 -0.004 0.62 +0.014

Continue 5/5
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Request No. 25-67 / 0275 5/5 MTC. ACL. No. 358 / 67
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/) (meg/l) {me/1) (36) (me/)
0.101 0.098 -0.003 2.90 + 0.013
] 0.508 0.502 -0.006 116 + 0.018
1.012 0.962 -0.051 5.02 + 0.032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(me/l) (mg/) (meg/l) (%) {me/L)
0.050 0.045 -0.005 9.39 + 0.013
Zn 0.303 0.3249 0.021 7.04 + 0.013
0.707 0.675 -0.032 4,52 + 0,019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by .........Atpal ... Approved by ... SWU—DA~

(Mr. Atipat Ratana) (Miss Suladda Deawtong)
Director of Analytical Chemistry Laboratory
Issued Date : 11 March 2024

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate
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Agilen
CrossLab

From insight to Qutcome

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments 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 what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

.0 i I‘
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C 0SS La b

From Insight 1o Qutcome

Introduction

Customer Information

« Customers should provide all necessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e 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,

e [f a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

e Forcustomers using HF applications, the instrument should be returned to its standard
sample introduction system.

-
.
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Agilent
Agilent 5100, 5170 Preventive Maintenance Checklist C rOSS La b

From Insight to Outcome

Important Customer Web Links

e Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

e Toaccess the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

+  Sample Prep and Containment
* Chemical Standards

»  Analysis

«  Service and Support

« Application Workflows

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technolegies. Visit https://community.agilent.com/welcome

e Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at hitps://www youtube.com/user/agilent

e Need to place a service call? Flexible Repair Options | Agilent

i &
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS Lab

From Insight te Outcome

Service Engineer’s Responsibilities

Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

Only select those pages that relate to the system or module being serviced.
Complete empty fields with the relevant information.
Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v™.

Check "Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers at the foot of each selected page

Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

Ask the customer to sign the Service Verification section including the customer's and your
signature.

[ : i
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Agilent 5100, 5110 Preventive Maintenance Checklist

Agilent
Cross

Lab

From Insight 10 Outcome

Instrument Maintenance

System Information

[0 Check this box if an instrument configuration report is attached instead of completing the

table.

Instrument System Name and ID

M0 vOV 1CY-0ES

Instrument System Site and Location UE\E

List System Component Product Numbers List the Serial Numbers of each Component

L G 338

L= = S - AT - L O e

™ %0 30001

ICP-OES Configuration Table

Circle the type or write in the type if other

Mebulizer Type

SeaSpray aneNeb }Conikal | Other

Spray Chamber Cyclonic Single Pass |Cyclonic Double Pass) Other
Torch Radial Ifﬁual View ) Other
Torch Type One Piece{ Semi Demountabt9| Fully Demountable | Other

| Injectar Diameter

2.4mm 1.4mm | 0.8mm | Other

Injecter Material

. Ceramm | Other

Revision: A02, Issued: 21 January 2022
Docurnent Nurmber: G8014-00075
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight to Outcomes

Preparation

BERE KRB N

S

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of compeonents and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it, 1%

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-0ES.

‘s, B
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Agilent
Agilent 5100, 5170 Preventive Maintenance Checklist C rO SS La b

From Insight 1o Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
[Z( Run Instrument Performance test.
m Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

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.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. Wity
Remove and clean instrurment water inlet filter.

BOB BERERER B BE

Agilent Water Recirculator

1 Service not applicable

' Drain cooling fluid and remove any particles from the chiller reservoir
Eﬂ Remove, clean and reinstall water inlet metal mesh filter if present.
@ Refill with Agilent Cool Clear cooling fluid.

@ Clean the cooling system Air filter and the condenser.

Revision: A.02, Issued: 21 January 2022 .'.'o' L
Docurment Mumber: GB014-90075 Page.i of 14 e '..." i Ag I Ie nt
L] L)
o .,

@ Agilent Technologies, Inc. 2022 .-

wnaslainugu



Agilent
Agilent 5100, 5710 Preventive Maintenance Checklist C rO S S La b

From Insight to Dutcoma

SPS 3 Auto Sampler

ﬁ Service not applicable

L1 Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

O 0O 0O

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.

SPS 4 Auto sampler

ﬁ Service not applicable

[1 Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

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

oo

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

|

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

[0 Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

ll'f Service not applicable

O Replace valve rotor seal

] Check fittings for signs of leaks

[J Check tubing including autosampler tubing for kinks or excessive wear
[0 Check high flow pump for signs of leaks
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

From Insight 10 Dutcome

ICP-OES adjustment

@ Check position of Zn peak, adjust if required.

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

@ Perform Instrument Calibration.

Record Post-PM instrument performance

@ Run Instrument Performance test.
7 Record results in Instrument Performance Test Results Table - Post PM.
7 For systems using ICP Expert version 7.3 and above, run the following Instrument tests

! Subsystem Communications Test
Er Air Flow
lzr Water Flow
Gas Flows
m‘ RF Generator
@ Camera Test
rif Optics Test
Z Nebulizer Test

{ Record the result in the Instrument Test Results Table

Rewvision: A.02, |ssued: 21 January 2022 ; ".-." -
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro S S Lab

From Insight 10 Dutcome

Restore Instrument

[0 For HF applications, ask the customer to reinstall their sample introduction system. Ll
A 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

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engineer and Customer signatures.

B BECAGREEEE
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Agilent
Agilent 5700, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight 1o Dutcome

Test Results

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 Sensitivity Check

Radial Axial * Radial Axial*
n2N3857 1 SRR 400, % LG AH A 4700.% 3 5ba 2
Mn 257.610 nm SRBR A34%\. 0 21295, 3 \49569.\ 24442.5
Al 396,152 nm SBR LUBRY 14 6 Ww.5 \S.6
K 766.491 nm SBR %. 0 N1 1A 34 7}

* Axial result is not applicable for GBOT6AA, GBO12AA Radial View instruments.

Instrument Test Results Table

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

Instrument Test Result

Subsystern Communicatians Test ?3 5%

Air Flaw Pass

Water Flow 933_5

Gas Flows ?; 55

RF Generator ?3 $5

Camera Test FJ sS

Optics Test ?6 Ss

Nebulizer test [3'355
Document Number GBOT40078 Page T of )i 4% Agilent
@ Agilent Technologies, Inc. 2022 " . *
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-OES Status Results Table

Agilent
CrossLab

From Insight to Dutcome

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

Measurement Standby Mode Plasma On

Mains Voltage 225:15% VAC 226.613 VAC
Mains Current D_Qqﬁ A 0.4 A
Instrument Temperature 724 0 C 251 °C
RF Air Flow (sensor speed) \5.0 Hz \& .0 Hz
Plasma Exhaust Temperature No measurement 39 2 G
Water Flow Oscillator MNo measurement 157 L/min
Water Flow Detectaor 0.% i L/min 0. L/rmin
Water Inlet Temperature Ly *C 9% °C
Polychromator Temperature 35.0 *C 35.6 °C
CCD Temperature -9 % "G -34_% °C
Thermal Stabilizer 35.0 °C 35.0 *C
Argon Supply Pressure £59%.51 kPa 0% © 3 kPa
Purge Gas Supply Pressure*1 656 .4\ kPa £23 .13 A kPa
Option Gas Supply Pressure*] - kPa - kPa
Nebulizer Flow No measurement 0.0 L/min
Mebulizer Back Pressure Mo measurement AGG-30 kPa
Plasma Gas Flow Mo measurement W.Q% L/rnin
Auxiliary Gas Flow MNo measurement A\ 00 L/rmin
RF Power Mo measurement nWARX 5 W
RF Supply Current Mo measurement G 22 3 A
RF Supply Voltage Mo measurement \ O A& drst, \ v

*1 If option installed

Revisian: A.02, Issued: 21 January 2022
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Agilent 5100, 5170 Preventive Maintenance Checklist

Consumed PM Parts

CréssLab

From Insight to Dutcome

Product or Model# Quantity
Part Description Part Number where used consumed
[ o G8010A, GBOT1A,
Axlal Pre-Optic Window G8010-68014 G8014A/GE015A \
Radial Pre-Optic Window G8010-68015 All A
Agilent Cool Clear Coolant Fluid 5769-0037 29"‘?“‘ Water -
ecirculator
Purge Gas Filter GB8010-60136 All \
Air inlet filter G8000-68002 All b
High Capacity Air Filter G8010-60189 Optional -
Rotar seal for 6-7 port valve for AVSG/7 GB494-60002 GB494A/GB495 i
Rotor seal for 4 port valve for AVS4 (G8493-60002 G8493A -
-lR:,:SE solution to rinse station 2.5mm id x GBA10-80123 SPS 4 _
Barb connector 2.5mm-1.5mm 1D G8410-80124 SP54 -
PVC waste tubing,8mm od % Smm id, 2m G8410-80122 SPE4 =
Additional Parts may be required from engineer’s stock:
X axis drive belt 5410047500 SPS3 -
Z axis drive belt 5410047400 SPS3 -
Peristaltic pump tubing, PVC SolvaFlex,3 5. 0040000 SpS 4 -
bridged,
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
[1 Section Not Applicable.
Product or Model# Quantity
Part Description Part Number where used consumed
Revision' A.02, Issued: 21 January 2022 "-.:.-"
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Agilent 5100, 5710 Preventive Maintenance Checklist

Signature Page

Agilent
rossLab

From Insight to Outcome

C

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.

Service Verification

Service Request Number:
6006 3320

Service Engineer Name;
Ka“?skmm 5.

Service Engineér Signature:
KannaWkoin -

Total number o?pages in this document:

b

Revislon: A.02, Issued: 21 January 2022
Document NMumber; GB014-90075
@ Agilent Technologies, Inc. 2022

Date Service Completed:

W Woy 2023
Custamer Name:

APho'gn Onkon%
Customer Signature:

A?\nm T O'ﬂk(}'ﬂa
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Report Summary

Instrument [dodet Agilent 5100¢/5110 VDV ICP-QES
tnsirument (D GB011AIGED15A

Instrument Serial Number MY 18030001

Software Version 7.3.1.9507

Firmware Version 3442

Tested By Kanyakorn 5.

Test Completed On 1111372023 8:18:24 AM

Result Summary

| Subsystem Communications Test Skipped
Air Flow Test Skipped
Wat-::;r Fllow Test Skipped
Gas Flows Teast Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Fail
Precision Test Pass

Page 1af4
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Resolution Test Pass
Element Wavelength Specification  Width
M {174.213 nm} =940 B.92
As {188.980 nm) £8.20 6.12
C (183.027 nm) = 11.50 8.31
Vo (202.032 nm} £8.20 B.35
Cr (206.158 nm) £13.40 8.89
Zn {213.857 nm) £870 664
Pb (220.353 nm} =950 7.06
Co (228.815 nm) =17.20 11,68
Ba (230.424 nm} =940 727
Mn (257 610 nm) £13.30 946
Mn (260.568 nm) =20.30 14.18
Cr (267.716 nm) = 11.00 8.
Cu {324.754 nm) =25.00 18.88
Cu {327,395 nm) £14.20 11.28
Sr{338.071 nm) = 33.50 24.48
Ba (455403 nm) =44 .00 33.62
Sr{460.733 nm) £38.00 17.37
Ba (493,408 nm) = 38.00 25.47
Ba (614.171 nm) =42.00 25.43
Ar {675.283 nm) =74.00 60.50
K (766.431 nm) = B80.00 85.33
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Sensitivity Test Fail
Radial
Elerment Wavelength Specification Method  Ratio Standard Blank
As {188.980 nm) 2480 SRBR 142.0 958.5 417
Se (196.026 nm) z41.0 SRER 10589 837.4 67.5
Zn {213.857 nm) =14210 SRER 4190.3 443725 111.6
Pb (220.353 nm) z48.0 SRBR 2139 2521.3 125.4
Mn (257.610 nm) = 3518.0 SRBR 13831.0 2796517 418.6
Al {396.152 nm) 234 SBR 121 52268.7 3994.3
Ba {493.408 nm} =340 SER 185.8 22943728 122800
K (766.481 nm) =18 SBR 8.0 107401 4 11876.7
Axial
Element Wavelength Specification  Method Ratio Standard Blank
As {188.980 nm} x 208.0 SRER 189.4 2285.0 129.5
Se (196.026 nm) = 159.0 SRER 168.7 28137 233.8
Zn {206.200 nm) 2340 SRBR 805.0 10158.4 123.0
Zn {213.857 nm) z 1743.0 SRBR 8849.8 1357606 330.5
Cd (214.439 nimy) z 42270 SRBR 5597.8 92821.3 2739
Pb (220.353 nm) z 320.0 SRBR 4548 10111.2 451.1
Min (257.610 nm) = 10625.0 SRBR 272953 1126118.1  1897.0
Cr (267.716 nm} z1048.0 SRBR 3948.2 144873.3 1322.0
Cu (324.754 nm) 2190 SBER 432 341489.7 6798.2
Al (396.152 nm) 280 SBR 14.6 2353216 15043.9
Ba (493408 nm) =80.0 SBR 133.3 83031013 45538.3
K {766 491 nm) 2240 SBR 3.2 14470452 449171
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Precision Test Pass
Radial
Eiement Wavelength - Specification  Measured
Value % RSD
As (188.980 nm) 5260 1.22
Se (196.026 nm) <280 0,78
Zi (213.857 nm) =150 0.33
Pb {220.353 nm) =260 0.86
Mn (257.610 nm) £1.50 0.45
Al (396.152 nim} £1.50 (.37
Ba (483 .408 nm) £1.50 .68
K (786.491 nm) £1.50 0.33
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188980 nm) = 150 0.63
Se {196.026 nm) = 1.50 0.87
Zn (208.200 nm) = 1.50 0.58
Zn (213.857 nm) £ 1.50 0.48
Cd (214.435 nm) £ 150 0.70
Pb (220,353 nm) £ 1.50 0.6
Mn (257.610 nm) £ 1.50 0.95
Cr (267716 nm) 2150 0.56
Cu (324.754 nm) £1580 0.69
Al {396.152 nm) 5 1.80 0.63
Ba (493.408 nm) =150 0.86
K (766.491 nm) =150 113
Page 4 of 4
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Report Summary

Instrument Model
Instrument I

- Instrument Serial Number
| Software Version
Firmware Version

Tested By

Test Complsted On

Result Surnmary

Agilent 5100/5110 VDV ICP-0OES
GBO11A/GRO15A
MY 13030001

7.3.1.9507

3442

Kanyakorn 5.
11413/2023 11:10:02 AM

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Fass
:f Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystem Cotmmunications Test Pass
Optics Test Pass
Radial Axial
Intensity 3522084 4003312
Wavelength  737.212 7ar.212
Page 1 of 4

naslainugu




Resolution Test Pass
Element Wavelength Spacification  Width
N {174,213 nm) 2540 682
As (188.980 nm) =820 6.08
C {(193.027 nm) =11.50 B.33
Mo {202.032 nm} =820 6.31
Cr {206.158 nm) = 13.40 898
Zn (213857 nm) =870 B8.73
Fb (220.353 nm) =950 7.02
Co {228.615 nm) £ 17.20 11.85
Ba (230.424 nm) £9.40 7.38
Mn (257 610 nm) £13.30 848
Mn (2680.588 nm) £23.30 14.05
Cr{267.718 nm) =11.00 7.92
Cu (324754 nm) £25.00 18.84
Cu(327.395 nm) £ 14.20 11.31
Sr {338.071 nm) £33.50 2418
Ba (455.403 nm) £ 44.00 33.28
Sr{460.733 nm) = 36.00 17.41
Ba {(493.408 nm) < 36.00 25.43
Ba {614 171 nm) 54200 25.27
Ar (675.283 nm) = 7400 56.87
K {765.491 nm) = 80.00 6588

Page 2 of 4
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Sensitivity Test Pass
Radial
Element Wavalength Specification Method  Ratio Standard Blank
As {188.830 nrm) =450 SRBR 165.6 12846 53.3
Se (196.026 nm) z41.0 SRBR 122 4 1256.0 8907
Zn {213.857 nm) 21421.0 SREBR 47008 538701 130.7
Pb {220.353 nm) 2 456.0 SRBR 236.0 3100.6 1557
Man (257.61C nm) z 3518.0 SRBR 145691 3183981 476 2
Al {396,132 nm) = 3.4 SBR 11.5 58510.5 4761.6
Ba (483.408 nmy} = 34.0 SBR 170.6 24908356  14514.2
K (786.491 nm) z18 SER 7.4 117898.7 14024 1
Axial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) z 2080 SRBR 2145 2708.2 142.8
Se (196.026 nm) z 1559.0 SRBR 188.0 3252.8 2559
Zn {206.200 nm) 22340 SRBR 1038.2 12794.8 135.3
Zn (213.857 nm) = 1743.0 SRER 7564.2 156883.¢ 427.8
Cd (214.438 nm) 24227.0 SREBR 5647.3 116281.7 304.4
Ph(220.353 nm)} z 3200 SRBR 519.3 12490.2 530.3
Mn {257.610 nm) = 10625.0 SREBR 29992 5 1305352.5 1850.2
Cr (267.716 nm) > 1048.0 SRBR 43666 1733434 15479
Cu {324.754 nm) =190 SBR 45.8 351093.0 7560.5
Al (396152 nm) z 5.0 SEBR 156 274028 5 164988
Ba {493.408 nm) z60.0 SBR 203.8 80289145 441221
K (766.491 nm) z24.0 5BR 397 17015214 417718
Page 3of 4
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‘Precision Test Pass
Radial
Element Wavelength Specification Measured
WValue % RSD
As (188.980 nm) % 2.60 0.85
Se {196.026 nm) % 2.60 1.26
Zn (213.857 nm) = 1.50 042
Pb (220.353 nm) <280 0.54
Mn (257.610 nm) =150 0.60
Al (396.152 nim) £1.50 0.47
Ba (493.408 nm) <150 0.68
K {766.491 nm) £1.50 0.50
Axial
Element Wavelangth Specification  Measured
Valug % RSD
Ag (188,880 nm) 5150 0.42
Se (196.026 nm) s 1.50 0.86
Zn (206200 nmy) £ 1.50 0.42
Zn {213.857 nm} s 1.50 0.54
Cd {214 439 nm) <150 042
Pb {220.353 nm) =150 022
Mn (257.610 nmj =1.50 0.54
Cr (287,716 nmy) =150 0.49
Cu (324.754 nm) =1.50 0.85
Al {396.152 nm) = 1.50 0.561
Bz {493.408 nm) <1.50 0.78
K (766.481 nm) <1.50 1.00
Page 4 of 4
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Report Summary

Instrument Model
i Instrument 1D
Instrument Serial Number

Software Version
Firmware Version
Tested By

Test Completed On

Result Summary

Subsystem Communications Test
Air Flow Tesf

Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Pracision Test

‘Subsystem Communications Test

Air Flow Test .

Agilent 5100/5110 VDV ICP-QES
GE0MAMGBO15A
MY 1803000

7.3.1.9507

3442

Kanyakorn S,
114132023 11:15:43 AM

Pass
Pass

Pass

Pass

Pass

Pass

Skipped
Skipped
Skipped

Skipped
Skipped

Pass

Pass

30% AIr Flow (refative 75% Air Flow (relative

speed) speed)

14.00 20.00

Water Flow Test

Pass

RF Water Flow(L/min)  Camera Water Flow Water Inlet Temperature

{Lfmin}
127 0.81

{°C)
20.37

Fage 1 of 2
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Gas Flows Test

Pass -

MNebulizer Actual Flow  Back Auxiliary Actual Flow  Back

Target Flow Pressure Target Flow Pressure

0.70 0.70 27162 2.00 2.00 11113

Makeup Actual Flow Back Plasma Actual Flow Back

Target Flow FPressure Target Flow Pressure

2.00 2.00 116.00 158.00 17.84 231

RF Generator Test Pass

RF Power Supply Test Passed

RF Power Supply (V) 147 380

RF Oscillator Test Passed

RF Qscillator Frequency 25.843

{MHz)

Waork Goil Current {A) 44 410

RF Power Supply Current (A) 1.989

Camera Test Pass
Integration Time  Standard Deviation  Status
{ms)

Electronic Offset Test 1000 5.361 Passed

Dark Current Test 6000 0.779 Passed

Array Test 5 0.025 Passed

Linearity Test 0.118 Passed
Page 2 of 2
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. : 17780278
Soft version : Ver 2.0.7
ROM version : Ver 2.0.1
Date : 11 July 2023

n

Ill l 4- Klllr_.‘\ | I\|
PM by '

( Pradit M. )

Approved by %@M
PathomS. )

E 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 .




Inspection result

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
1.2 Cooling PASS OK
1.3 Leak PASS OK
1.4 Optical system PASS OK
1.5 Drift PASS OK

2. Analytical curve inspection(AREA)

2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 oK

(r)= 0.9990

3. Repeatability(AREA)

3.1 No Pretreatment 100ppb, n=5 1. 99.12 ppb

2. 101.48 ppb

3. 101.24  ppb

4. 102.34  ppb

5. 101.92 ppb

CV.< 5% 1.23% OK

4. Blank Below 1.0 (AREA) 0.2062 OK

neslumuny



Title

: Preventive Maintenance RA-4500 sn:17780278

Date : 7/11/2023

Name : Coax Group

Memo : Calibration Curve 0-10ng
Calib

y=ax+b
a=1.40576800E+00
b=1.3552000 0E-01
r=0.9999

2
=
2 6
<
4
2
0
1234567891011
STDI[ng]
STD
No STD SVOL | CVOL | DvOL STD AREA MEAS Dev Note
“| [ppb] [mL] | [mL] | [mL] [ng] [ON] [ng] [%]
1 100.000 0.000 5.000 5.000 0.000 0.0859 -0.0353 -
2 100.000 0.025 5.000 5.000 2.500 3.7687 2.5845 3.4
3 100.000 0.050 5.000 5.000 5.000 7.1028 4.9562 0.9
4 100.000 0.075 5.000 5.000 7.500 10.6441 7.4753 0.3
5 100.000 0.100 5.000 5.000 10.000 142203 10.0193 0.2
0067
0041
[%5] L
[an]
< 002t
0.00
1 2 3 4 5
SMP
SVOL | CVOL | bvOL AREA MEAS CONC
No. | NAME Note
[mL] | [mL] | [mL] [ON] [ng] [ug/L]
1 | hg 100 ppb 0.050 5.000 5.000 7.1027 49561 99.122
2 | hg 100 ppb 0050 5000 5000 7.2687 50742 101.484
3 | hg 100 ppb 0050 5000 5000 72514 50619 101.238
4 |hg 100 ppb 0.050 5.000 5.000 7.3285 5.1168 102.336
5 | hg 100 ppb 0.050 5.000 5.000 7.2996 5.0962 101.924
Statistics
No. | NAME TRY AV SD Cv
[ug/L] [ug/L] [%]
1 hg 100 ppb 5 101.2208 1.246264 1.23
| |
neslumuny
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0.03 1

0.02 1

ABS

0.01 1

0.00 1

Self Check

Heat check:PASS!! ( 24. 9degC[05 00] -> 28.9degC[02:31])
Sensor check:PASS!! ( 78— 18= 60)

Leak check:PASS!! (0.17L/min)

Sig/Ref check:PASS!! (Sig:3.73V, Ref:3.94V)

Drift check:PASS!! (-0.0027882 - -0.0032876 = 0.0004993)

neslumuny

m MIFFOM INSTRUMEMTS CORFORATION



Title
Date
Name
Memo

SMP

: Preventive Maintenance RA-4500 sn:17780278
1 7/11/2023

: Coax Group

: Blank

No. | NAME

1 |Blank

SVOL
(mL]

CvOL | bvOL
[mL] | [mL]

AREA
[ON]

0.2062

MEAS
[ng]
0.0503

CONC

lug/L] Note

0.006 T

0.004 T

BS

< 0002+

0.000 1

neslumuny
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DQE Services Co.,Lid.

DQE Services 32Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfol@gmail.com NSCTISLTS 17028
CERTIFICATE OF CALIBRATION
Certificate No.:  SP24-008 Page 1of5

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

ID No.: UAE.WAS.006/2552

Received Date : 16 January 2024

Calibration Date : 16 January 2024

Issue Date : 19 January 2024

Condition Instrument : Good

Calibrated by : J-Ll.) ﬁ Approved by : Qf‘ﬁ 5‘. qﬁ

( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngem )

Technical Manager Quality Manager

The calibration result is applied only 1o the above calibrated item and was found accurate as shown on date and place of calibration only.

e measureiment capauility of e laborawry and its uavcabllity w recogniasd nativnal standards and w the unit ol messureeat realized ai the somwepending

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Lid,

naslumuny

FM-708-02 RO1 1/11/2021



DQE Services Co.,Ltd.

DQE Se rvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao. Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail.com mﬁmuﬁ

REPORT OF CALIBRATION

Certificate No.: SP24-008 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 35 i

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 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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 : 4.0 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.

naslumuny
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSc.nsLTs 17028
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage lactor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
= 1.0484 1.046 0.0024 0.0029 2.00
2.1876 2.186 0.0016 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
o 1.0239 1.024 -0.0001 0.0035 2.00
2.1230 2.121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5230 0.520 0.0030 0.0030 2.00
463 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5181 0.516 0.0021 0.0031 2.00
il 1.0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
0 1.0803 1.080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
i 1.0518 1.051 0.0008 0.0030 2.00
2
1.9274 1.923 0.0044 G.Uﬂi}gnm :1 2.00 5

q
F-708-02 ROT 1/11/2021



DQE Services Co.,Lid.
z 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 I A
DQE Services 4
Phone : +66 (0)2 538 2054, Email : dgeservicesinfol@gmail.com NBC-TiaL TS 17828
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of 5
Photometrie Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) {Abs) k
i 0.0000 0.000 0.0000 0.0050 2.00
0.7469 0.748 -0.0011 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
257
0.8674 0.865 0.0024 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2919 0.293 -0.0011 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.641 0.0020 0.0055 2.00
naslumuny
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DQE Services Co.,Ltd.
DQE ) 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfof@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 5o0f5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.54 241.1 0.44 0.18 2.00
279.40 278.9 0.50 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 333.8 0.42 0.18 2.00
361.26 360.8 0.46 0.18 2.00
418.48 418.2 0.28 0.18 2.00
446.70 446.0 0.70 0.18 2.00
453.20 453.1 0.10 0.18 2.00
460.06 459.6 0.46 0.18 2.00
536.90 536.4 0.50 0.18 2.00
637.94 637.6 0.34 0.18 2.00
440.74 440.1 0.64 0.18 2.00
47222 472.0 0.22 0.18 2.00
513.70 513.5 0.20 0.18 2.00
528.72 528.2 0.52 0.18 2.00
574.60 574.3 0.30 0.18 2.00
58548 585.0 0.48 0.20 2.00
684.63 684.2 0.43 0.18 2.00
740.27 740.0 0.27 0.20 2.00
748.28 747.8 0.48 0.18 2.00
807.16 806.8 0.36 0.18 2.00
879.70 879.2 0.50 0.18 2.00

Remark : - UUC = Unit Under Calinration
- NfA = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k .
which for a normal distribution comesponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

naslumuny
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- End of Certificate -



DOQE Services Co.,Lid.

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

Phone : +66 ()2 538 2054, Email : dgeservicesinfof@gmail.com WBC-TISI-TIS 17025
CALIBRATION D404

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-001 Page 1of5

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 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer : Hitachi

Model : U-2900

Serial No.: 21E22-009

ID No.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument : Good

Calibrated by : ) N Approved by : A5

( Mr.Tanawut Rittidach )

Technical Manager

{ Ms. Chonthicha Sangngem )

Quality Manager

The calibration resuli is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

11 ECHSWCTICI Lapabillity o g laburalury aud i wavcability w ivogoiod ustivael steodands aod w he unit of mewsarcment realiced ot the voneopondiog

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DOE Services Co., Lid.

naslumuny
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DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Ltd,

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

NSC-TIBI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP24-001] Page 2 of 5
Environment Condition : Ambient Temperature 25 + 35 i3
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 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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 :

Secan Speed of UUC :

200 nm/min

1.5

Sean Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric

Wavelength

0.001

0.1

nmi.

Abs.

nim.

naslumuny
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DQE

Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprao. Ladprao, Bangkok 10230

Phene @ +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com

NSC-TIE-TIS 17025
CALIBRATION 0abs

REPORT OF CALIBRATION

Certificate No. : SP24-001

Calibration Results : Without adjustment

Page 3 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 0.0028 2.00
50 0.5780 0.575 0.0030 0.0031 2.00
1.0484 1.045 0.0034 0.0029 2.00
2.1876 2.192 -0.0044 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 2.00
e 1.0239 1.023 0.0009 0.0035 2.00
2.1230 2.125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
_— 0.5230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
SiEA 0.5181 0.516 0.0021 0.0031 2.00
1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
= 1.0803 1.079 0.0013 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
— 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 2,00
LUHH']JT‘I;IIH'J‘UHN

Q9
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DQE Services Co..Ltd.

DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISKTIS 17025
CALIBRATION 0404
REPORT OF CALIBRATION
Certificate No. : SP24-001 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
e 0.7469 0.743 0.0039 0.0057 2.00
. 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.862 0.0054 0.0059 2.00
i 0.0000 0.000 0.0000 0.0050 2.00
0.2919 0.289 0.0029 0.0051 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.641 0.0020 0.0055 2.00
naslumuny
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfof@gmail.com NC-TISLTS 17028
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.72 241.2 0.52 0.18 2.00
279.45 279.0 0.45 0.18 2.00
287.81 287.4 0.41 0.18 2.00
334.06 333.8 0.26 0.18 2.00
360.93 360.6 0.33 0.18 2.00
418.59 4184 0.19 0.18 2.00
445.94 445.8 0.14 0.18 2.00
453.66 453.4 0.26 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.4 0.19 0.18 2.00
637.98 638.0 -0.02 0.18 2.00
431.38 431.2 0.18 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 513.4 0.07 0.18 2.00
528.88 528.9 -0.02 0.18 2.00
573.17 573.4 -0.23 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 684.4 0.00 0.18 2.00
740,72 741.0 -0.28 0.20 2.00
748.55 748.8 -0.25 0.18 2.00
807.03 307.1 -0.07 0.18 2.00
879.28 879.5 -0,22 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor 4,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TIS! accredited

- End of Certificate -

naslumuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2 a":

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

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 :
{ ) Ponpan Paipim

(V') Suwit Imjai
{ ) Kunchit Promprat

Issue Date :

NSC-TISI-TIS1T025
CALIBRATION DODS

Cert. No.: 24TM648
Page: 10of 3

Incubator
Memmert

IPP 260
\V615.0187
UAE.MIC.003/2559

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiclogy Laboratory

01 April 2024
01 April 2024

(26+10)°C
(50 +30) %

Man Pattanapongpaiboon

Bl

Approved Signatory

7 April 2024

The Uncertainties are for a confidence probability of approximataly 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

ionanslupmuny



Equipment ; Incubator Cert. No.: 24TMB48
Condition As-Received: Used ltem Page: 2 of 3
Reference : 2404-00030C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY48023932 23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. ( °C ) 24 24
_( REL.Humid. ( % ) 54 57
2 A AC Supply ( Volt ) 221 223
HS °
g [(ref) sy Ref, Std.
3 . ?Hm i Position : ID No.-
Q@ ! = 1 19-16RTD-01
T 2 19-16RTD-02
! Jwiz g mﬁ_ . / 3 19-16RTD-03
- . 4 19-16RTD-04
W 5 15-16RTD-05
6 19-16RTD-06
I 21-16RTD-0?”
Probe Installation Details : Dimension of Chamber : 2 18-10R U8
e SO 0= 050 m 9 (ref.) 19-16RTD-08
b= 5.0 cm W= 0.64 m
c= 50 om H= 080 m
Capacity = 0.26 m?

ionanslumuny



Equipment : Incubatar Cert. No.: 24TMBE48

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2404-00030C-1
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UuUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (“C) | £°6) (£°C) {°G) (°C) k
35.0 35.0 35.0 0.028 013 0.24 2
Caiib‘ration Measured Terrjperature (°C) Unicartalnty
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 34.808 | 35.004 | 34.989 | 35.099 | 35.089 | 35.095 | 34.921 | 34.936 | 35.002 0.30

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

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

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-00o-

ionanslumuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flZc=MRrA

w L!
- N
oo =

L3

\
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o

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il

o, W)

NSC-TISI-TIS1T025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration Pl

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
( ) Ponpan Paipim

(v/) Suwit Imjai
() Kunchit Promprat

Issue Date :

Incubator
Memmert

IPP 260
V618.0033
UAE.MIC.021/2561

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory (302)

01 April 2024
02 April 2024
(26+10)°C
(50 +30)%

Man Pattanapongpaiboon

Bl

Approved Signatory

7 April 2024

The Uncertainties are for a confidence probability of approximately 95%
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Equipment : Incubator Cert. No.: 24TMB51
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2404-00030C-3
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-20,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY49023932 23LM122 TPA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan )

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. ( °C ) 25 25
_! REL.Humid. ( % ) 54 57
2 3 AC Supply ( Volt ) 221 224
; 2
q:g i Position : F:;LNT:L
H | H/2
3 ) 1 20-16RTD-01
b 2 20-16RTD-02
_ ‘vﬁfz‘;ig,zﬁl Ss / 3 20-16RTD-03
— e 23-16RTD-04
- W - 5 22-16RTD-05
6 20-16RTD-06
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : I R 22-16RTD-08
- g S 9 (ref.) 22-16RTD-09
b= 50 cm W= 064 m
¢= 50 om H= 080 m

Capacity = 0.26 m?
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Equipment : Incubator Cert. No.: 24TMB51
Condition As-Received : Used Item Page: 3 of 3
Reference : 2404-00030C-3
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting |Reading stability uniformity Variation| Factor
(°C) (*C) ] (°C) (£°C) (*C) (°C) k
220 22.0 220 0.032 0.22 0.42 2
44.0 44.0 44.0 0.048 0.50 0.90 2
Calibration Measured Temperature ( °C ) Untetsinty
Point Position
{°C) 1 2 3 4 5 6 T 8 9 (ref.) {£°C)
220 22.008 | 22.034 | 22.039 | 22.021 | 21.746 | 21.698 | 21.668 | 21.668 | 21.846 0.30
44.0 44,267 | 44.602 | 44.293 | 44.402 | 44.004 | 43.961 | 43.756 | 44.000 | 44.205 0.30

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

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

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) E
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES “-;’/’_'_"/f:\‘\\:\-‘h
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 R
NSC-TISI-TIS1T025
TEL. 0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008

Cert. No.: 24TM29
Page: 10of 3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serial No. : L416.0606

ID No. : UAE.MIC.002/2560

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbiology Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : {26+ 10)°C

Relative Humidity : (50+30)%
Calibrated by : Krisda Malee

Approved by : B.Y{ VK\

Approved Signatory

( ) Pornthippa Tameyakul
(v/f Unnopphol Harachai
{ ) Suwit Imjai

Issue Date : 19 February 2024

The Uncertainties are for a confidence probability of approximately 95 %

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

Approval of the head of Corporate Services 3 ¢ Equipment Calibration and Testing Services

nansluAunay



Equipment :

Condition As-Received :

Reference :

Procedure Used :-

Water

Bath

Used Item
2402-02320C-2

Cert. No.: 24TM29
Page: 20of 3

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

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

1. Reference standard instrument:-

Instrument

1) Data Acquisition
2, This certificate is valid only to the item calibrated on date and place of calibration,

3. This certification is traceable to the International System of Unit.

MY48001451

Serial No.

Cert. No.

Traceable Due Date

23LM27

TPA 25 Feb 2024

Remark : TPA : Technology Promation Association ( Thailand - Japan )

Result of Calibration :-

Function of UUC* :

{ *) Without Adjustment
Temperature Source

Heat transfer medium used : Water
Environmental AC Voltage Supply
e ( %R.H. ) ( Volt )
Beginning of Calibration 26 51 220
Finished of Calibration 25 | 50 221 B
Position : i
ID No.:
; 1 N37P301419
s 5 2 N37P300732
o 5(ref.) -
4 o (& N37P301420
" 4 N37P301421
; 5(ref.) N37P301425
Front

Lﬂﬂﬁ%
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Equipment : Water Bath Cert. No.: 24TM29
Condition As-Received : Used Item Page: 30of 3
Reference : 2402-02320C-2
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uucH uuc* Average* Standa‘nfl Reading ( °C ) Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.) (£°C)
44,5 44 .4 44.4 44,508 44.469 44,502 44,521 44 527 0.15
Calihn:ahon Uniformity | Stability Coverage
point Factor
(C) (°C) (£°C) k
44.5 0.15 0.074 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UuUC* : Unit Under Calibration

Note :

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

coverage factor k, providing a level of confidence of approximately 95 %.

-000-

The reported uncertainty of measurement was included stability and excluded uniformity.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % /,%\h“
534/ PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 Doy
NEC-TISI-TIS1T025
TEL.0-2717-3000-2¢ FAX. 0-2719-0484 CALIBRATION 0008

Cert. No.: 24TM30
Page: 10f 3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmert

Model : WNE 14

Serial No. : L416.0612

ID No. : UAE.MIC.003/2560

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbiology Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C

Relative Humidity : (60 +30)%
Calibrated by : Krisda Malee

Apprnvad hy : Z‘j_j L

Approved Signatory

( ) Pornthippa Tameyakul
{,/f/ Unnopphol Harachai
() Suwit Imjai

Issue Date : 19 February 2024

The Uncertainties are for a confidence probability of approximately 95%

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

Approvad of the head of Corporate Services 3 @ Eguipment Culibration and Testing Services

a3 luAuny



Equipment : Water Bath Cert. No.: 24TM30
Condition As-Received : Used Iltem Page: 20of 3
Reference : 2402-02320C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY48001451 23LM27 TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- { * ) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(> ( %R.H. ) ( Volt )
Beginning of Calibration 24 54 221
Finished of Calibration 26 55 220
i Ref, Std.
Position : ID No.:
-~ 1 N37P301419
P e 2 N37P300732
7 Hret) o 3 N37P301420
4 N37P301421
/ S(ref) | N37P301425
Front

Lﬂﬂﬁ%@%



Equipment : Water Bath Cert. No.: 24TM30

Condition As-Received : Used ltem Page: 3 of 3
Reference : 2402-02320C-3
Result of Calibration :- ( * )} Without Adjustment
Function of UUC* : Temperature Source
Calibration|  UUC* uuc* Average* Standard Reading ( °C ) Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.) (£°C)
44.5 446 44.6 44 491 44 463 44.496 44,518 44 528 0.156
Cailhr-atlon Uniformity | Stability Coverage
point Factor
(°C) (°C) (£°C) k
445 0.12 0.059 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

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

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

-o0o-
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Calibration Certificate

Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1l of3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
ID No.: UAE.MIC.019/2560
Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by Mr.Worapob Sooktong Approved by ﬁ
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 15 August 2023 Responsible for the Technical Management Team

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-CS-008 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2304203-001-01
Equipment: Autoclave
Model: CL-40L Serial No.:  B07298
Resolution: o o ID No.: UAE.MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page 2of 3
Location: 301, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature ( 28 + 1 ) °C
Relative Humidity { 65 = 2 )%
Line Voltage { 225 = 1 ) Velt

Condition of this results of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration
according to W-TE-018 based on BS 2646-1(2021) : Autoclaves for sterilization in laboratories Design, construction, safety
and performance Specification.

- The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upon request.

2, Reference Standard Instrument :

Instrument Model Serial No. Certificate No. Due Date Through
HiTemp140-2 525601 NC-22-11-22-176 9-Nov-23 MADGETECH INC.
Digital Tg;ﬂ“maeé r‘;'m KR HiTemp140-2 525602 NC-22-11-22-175 9-Nov-23 MADGETECH INC,
S _ TP NATIONAL FOOD

HiTemp140-2 R54918 TE 660383-01 8-Apr-24 i

3. This certificate is traceable to International System of Units (SI Units),
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
b. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
7. Condition of Calibrated item:  Good

UUC Description :  Setting program function sterilization : STERILIZE/NORMAL

Time of sterilization 15  Minute At 121 ¢

8. Result of Calibration : X | without adjustment
After adjustment

F-CS-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION Q081

Equipment: Autoclave
Model: CL-40L Serial No.: 807298
Resolution: 1 °c  IDNo. UAE.MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page 3of 3
Calibration point: 121 °C ==
Calibration result: \‘""“‘“—————F':j[
o : : £
e I T R . |
Min 27.0 63.5 223.3 Siandard et Posizon
Max 28.3 67.3 2259 T i, y gnmpaine. gl
51442 = In the upper half of the charmber
Stde3 = In the eharvber drain, within 160 fmm,

Tablel : Reporting of Temperature Cmiiaooial
Measured Temperature (°C) @ Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(°c) Std.# 1 Std.# 2 (Ref) Std.# 3 * (°C)
121 121.68 121.70 121.66 0.66
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* Reading Stability Uniformity |Overall Variation
(°C) Min (°C) | Max (°C) |Average (°C)] MPa + (°C) (°c) (°C)
121 121 121 121 0.10 0.11 0.12 0.23
Note

The quoted uncertainty include " Stability " and " Loading effect ( 20% of Uniformity )"
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time,

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

SR T L—

F-CS-012 Revision; 01 Date; 20-04-55
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Calibration Certificate
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Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3

Equipment: Autoclave
Manufacturer: ALP

Model: CL-40L

Serial No.: 808763

ID No.: UAE.MIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated bY Mr.Jerawut Prapawuttipong APDTUVEd bY

Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Management Team

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

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2402281-001-01

\‘-\‘“':I_:F’f i,
\\ ’ L/

Equipment: Autoclave

Model: CL-40L Serial No.: 808763

Resolution: 0.1 *¢ ID No.: UAE.MIC.026/2563

Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 2 of 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature { 25 = 1 ) °¢C

Relative Humidity { 55 =7 )%

Line Voltage { 225 £ 5 ) Volt

Condition of this resuits of Calibration:

1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration

according to W-TE-018 hased on BS 2646-1(2021) ; Autoclaves for sterilization in laboratories Design, construction, safety

and performance Specification.
- The temperature scale used was based on ITS - 90 ,
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No. | Certificate No. Due Date Through
HiTemp140-2 R54918 TE 660383-01 8 April 2024 ““LI“;“_'I’_‘FLL;%"D
Digital Thermometer with RTD | remo140-2 525601 TE 670033-01 | 9 November 2024 | MADGETECH INC.
(Data Logger)
HiTemp140-2 525602 TE 670034-01 | 9 November 2024 | MADGETECH INC.
3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical.
7. Condition of Calibrated item :  Good
UUC Description :  Setting program function sterilization : STERILIZE/NORMAL
Time of sterilization 15  Minute At 115.0 aand 121.0 °C
8. Result of Calibration : X | Without adjustment
After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Oevelopment National Food Institute
Food Industrial Laboratory Service Center

Calibration Report
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NSC-TISI-TIS 17025
CALIBRATION 0061

Certificate No.: 2402281-001-01
Equipment: Autoclave
Model: CL-40L Serial No.:  B0B763
Resolution: 12 S ID No.: UAE.MIC.026/2563
Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 3 of 3
Calibration point: 115.0 aand 121.0 °C iy
Calibration result: T " d
Calibration | Temperature | Relative Line Voltage el (Ref] Eﬁ
Condition (°c) Humidity (%) (Voit) < —m=m _‘__“__*__!
Min 24.4 48.6 220 Stangard af Positios
Max 25.5 62.1 230  om i :',’._:,f,f'",';",‘,',',f"' it sl L
R U] Fiaes = e e a0
Tablel : Reporting of Temperature e
Measured Temperature (°C) @ Sensor No,
Calibration Point (Sensor No.2 is REF) Uncertainty
(°Cc) Std.# 1 Std.# 2 (Ref) Std.# 3 % (°C)
115.0 115.28 115.35 115.38 0.64
121.0 121.28 121.36 121.37 0.64
Table 2 : Reporting of Characterization Result
UUC* Setting UUC* Reading Stability Uniformity |Overall Variation
(°c) Min (°C) | Max (°C) |Average (°C)) MPa £ (°C) (°c) (°c)
115.0 115.0 1151 115.0 0.08 0.19 0.13 0.48
121.0 121.0 121.1 121.0 0.12 0.17 0.10 0.38
Note

The quoted uncertainty include " Stability " and " Loading effect { 20% of Uniformity )"
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.

Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing

a level of confidence of approximately 95 %. / é

I

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




L ' L)
\ S,
SN
e e 2

a@arnssuBuLNyadsiiaaniduaisis

i
l I I FUEusSMsAsuUAUBNISI@aIkNssua s £ ,/f/,__"_‘\\-‘\\\;e
’.r,f,'r AW
- T
sl ot v | OUNEISNON for Indusinial Development National Food Instiure NSC-TISI-TIS 17025
miniary of nduaty OO INdustrial Laboratory Senice Center CALIBRATION 0061

Calibration Certificate

Certificate No.: 2402419-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3
Equipment: Electronic Balance
Manufacturer: OHAUS
Model: PX623
Serial No.: €236754745
ID No.: UAE.MIC.055/2565
Order No.: 2402419
Operation No.: 2402419-001
Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  Mr.pheraphat Tuanjit Approved by
Scientist ( Miss Preeyaporn Jaengkarnkit )

Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This cerfificate may not be reproduced other
than in full except with the priar written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2402419-001-01

Equipment: Electranic Balance Manufacturer: OHAUS

Model: PX623 Resolution: 0001 g

Serial No.;: C236754745 ID No.: UAE.MIC.055/2565

Capacity: 620 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 26,0 =+ 0.3 °C  Relative Humidity: 57 + B4 %
Place of Calibration: Room 301, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No, Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500g 15882 TCS M23111825 2B November 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFL.BTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification is traceabie to 51 UNIT
4. This certificate was certified only for the instrument we callbrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Cali ion Results:
1. Repeatability of Reading:

Nominal Value [ g ) Standard Deviaton of Reading (ag)
300 0.00067
600 0.0010

2. Off-Center Error:
A mass of 200 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.

e Wzﬂﬂ—

@
o @
1 2 3 4 5 6 (Maximum Difference)
{ g ¥l¢a 2] 9 31¢ ¢ Y| 9 )L @ ) -
200.000 200.002 200.001 199,959 200.000 200.000 0.002

F-CS-012 Revision: 01 Date: 20-04-65
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matonal iood mEtue
ministry af industoy

Certificate No.:

Foundation for industrial Development Natonal Food Institure
Food Industrial |L_abaratory Sendce Center

Calibration Report

2402419-001-01

NSC-TISI-TIS 17025
CALIBRATION 0081

Equipment: Electronic Balance Manufacturer: OHAUS
Model: PX623 Resolution: 0001 g
Serial No.: C2356754745 ID No.: UAE.MIC.055/2565
Capacity: 620 g
Date of Calibration: 19 aprl 2024 Page 3 of 3
i ults: (Continued)
Calibration Range: 0-600 g

Calibration Adjustment:  Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( g ) (g9 ) (g} {( g } (= g ) K
Unload 0.0000 0.000 0.000 0.00093 2.00

1 1.0000 1.000 0.000 0.00093 2.00
5 5.0000 5.000 0.000 0.00093 2.00
10 10.0000 10.000 0.000 0.00093 2.00
20 20.0000 20.000 0.000 0.00093 2.00
50 50.0000 50.001 -0.001 0.00093 2.00
100 100.0000 100.001 -0.001 0.00024 2.00
200 200.0000 200.001 -0.001 0.0011 2.00
300 300.0000 300.003 -0.003 0.0011 2.00
400 399.9999 400.003 -0.003 0.0012 2.00
500 499.9599 500.003 -0.003 0.0013 2.00
600 599.9999 600.002 -0.002 0.0014 2.00

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

SN,V J——

F-C5-012 Rewvision: 01 Date: 20-04-65
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Total Errar Result
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San 495 9953 Loz 0.003 Ritreit 0013 Q004 0.010 Py
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CERTIFICATE OF CALIBRATION

Customer

Address

Description of Equipment
Manufacturer

Maodel Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

Envi Equipment Service Co., Ltd.

110/254 Moo 3. Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885

E-mail: sales@envi-ees.com

United Analyst and Engineering Consultant Co., Ltd.

Cenrtificate No. : E23-0B066

Page : 1of6

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

Bangkok 10260
Console meter
Apex Instrument
XC-572-V

1904011

Temperature  (25+2)°C
Humidity (50+15)% RH
05/08/2023

05/08/2023

Calibration Method or Calibration Procedure Used

LIS EPA Method (United State Environmental Protection Agency)

This certificate is traceable to national standard, which realize the units of measurement secording 10 the International Sysiem of Units (1S5).

Result of Calibration

This certificate may not be reproduced other than in full exeept with prior Writlen approval of the Technical Manager, Envi Equipment

Service Company Limited.

These reported uncertainties of measurement are expanded by a covernge factor ofk=2, providing a 95% confidence level

Calibrated by  : Mr. Sanya Sangnil

Approved by

{Mr. Mana Fuekhu

Technical Manger
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Meter Console Information '
Console Model XC-572-V

Certificate No.
Page

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

Calibration Conditions

Factors/Conversions

: E23-08066
:20f6

: 09:50

Number Date Time 05/08/2023 AM Std Temp 293 K
Console Serial Calibration

Number 1904011 Bereion o SER23-08027 Std Press 760 mm Hg
DGM Model | ¢y ocpy | | Barometric 758.99 | mmHg | | K 0.386

MNumber Pressure

DGM Serial Calibration g
Naiiber 00004114 Noker Gamiia 0.999 Console Leak Check PASS

Calibration Data

Run Time Metering Console Calibration Meter
g.-?nh:.; Volume | Volume g::nk; 3::'::: Yolume Volume 2::‘: ?::j:
Elapsed DH Initial Final Initial Final Initial Final Initial Final
(Q) (Pm) (Vi) (Viur) (tmi) (tmi) (Vwi) (Vwi) (twi) (twr)
min mm H:0 m’ m’ °C & m’ m’ °C ©
12.35 13.0 1342.996 | 1343.136 29 29 155.32046 155.46168 27 27
12.42 13.0 1343.136 | 1343.276 29 29 155.46168 | 155.60264 27 27
8.80 26.0 1343.282 | 1343.422 29 29 155.60872 | 155.75014 27 27
8.80 26.0 1343.422 | 1343.562 30 30 155.75014 | 155,89098 26 26
13.95 40.0 1343.569 | 1343.849 30 30 155.89796 | 156.17902 26 26
13.95 40.0 1343.849 | 1344.129 31 3l 156.17902 | 156.45838 26 26
10.50 70.0 1344.138 | 1344418 31 31 156,46734 | 156.74556 26 26
10.47 70.0 1344.418 | 1344.698 32 k¥ 156.74556 | 157.02264 26 26
9.12 90.0 1344.711 | 1344991 32 32 157.03528 | 157.31088 26 26
9,12 90.0 1344.991 | 1345271 32 32 157.31088 157.58638 25 25
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Certificate No. : E23-08066
Page :30f6

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

ﬁﬁ:’gﬁ‘r“ﬂ"d“ xCs72v | | Date |Time | 05082023 | "Ve0 | | StdTemp | 293 K
ComoleSerial | 1904011 | | BatoreaceNo, | SERES08027 StdPress | 760 | mmHg
gf:t::ndd SKISEX .'3‘,';7’;,','.'.’:* 75899 | mmHg | |Ki 0.386

25':4 bf: * 00004114 f,’;‘;ﬁ,.’:i:’,,‘: - 0.999 Console Leak Check | PASS

Calibration Data

Results

Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value Variation | Std & Corr | .0212 m’s/min Variation
(Vasd)) | (Qupsay) | (VW) | (QWea) | (Y) (AY) (Quistdicom)) (AHa) (AHa)
m’ m*/min m’ m*/min m*/min mm HxO0
0.137 0.011 0.138 0.011 1.006 0.014 0.011 46.171 -0.333
0.137 0.011 0.137 0.011 1.005 0.012 0.011 46.843 0.339
0,137 .06 0.138 0.016 1.007 0.014 0.016 46.870 0.366
0.137 0.ol6 0.138 0.016 1.002 0.010 0.016 47.099 (.595
0.275 0.020 0.275 0.020 0.999 0.006 0.020 45.847 -0.657
0.275 0.020 0.273 0.020 0.993 0.000 0.020 46.407 -0.097
0.276 0.026 0.272 0.026 0,986 -0.007 0.026 46.650 0.152
0.276 .026 0.27 0.026 0.982 -0.011 0.026 46.743 0.239
0.276 0.030 0.269 0.030 0.975 -0.018 0.030 46.263 -(1.241
0.277 (L0330 0.270 0.030 0.974 -0.018 (.030 46.142 -0.362 ]
0.993 | Y Average 46.504 ﬁ'c':::c

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.

For AHg, orifice pressure differential that equates to 0.75 cfim (0.0212 m*min) at standard temperature and

pressure, acceplable tolerance of individual values from the average is 0.2 inches (5.1mm) H{J
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Meter Console Information

Calibration Conditions

Certificate No. : E23-08066

Page

:4of6

Factors/Conversions

Console Model : . 09:50
R her XC-572-V Time 05/08/2023 AM Std Temp 293 K
Console Serial Calibration
Nimbas 1904011 Reference No. SER23-08027 Std Press 760 mm Hg
DGM Model SK25EX Raroumelric 758.99 | mmHg K 0.386
Number Pressure
DGM Serial - Calibration : .
Numilicr 00004114 Métes Cassnia 0.999 Console Leak Check PASS
Calibration Date: 5-8-2023 Calibration Relerence No: SER23-08027
Meter Gamma vs Flowrate
1.020 —y— —
1.010
z
o 1.000 [
g ' ——CGamma Y
? s Max Allow Y
2 Min Allow Y
= 0.99()
0.980
0.975
0970 - . —
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Standardized & Corrected (m*/min)
Console Senal; 1904011

Console Model:

XC-572-V
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Meter Console Information

Calibration Conditions

Certificate No.
Page

: E23-08066
:50f6

Console Serial:

1904011

DGM Orifice AH (mm H20)

Console Model:

Console Model s 09:50
Nomsber XC-572-V Date 05/08/2023 AM Std Temp 293 K
Console Serial Calibration o
Nunsabis 1904011 Reference No. SER23-08027 Std Press 760 mm Hg
DGM Model | o ospy | | Barometric 75899 | mmHg | | Ki 0.386
Number Pressure
DGM Serial Calibration
Maihir 00004114 Neier Ghmiia 0.999 Console Leak Check PASS
Calibration Date: 5-8-2023 Calibration Reference No: SER23-08027
Meter Pressure vs Flowrate
0.040 i_ ==
|
0.035 |
0.030 ‘
= |
BE
SHE 0025 '
5 £
s E
g5 0.020
S B
E E 0.015 |
50U |
fie
0.010 i
0.005
0.000 - * e
0.000 20,000 40.000 60.000 80.000 100,000

XC-572-V
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Certificate No. : E23-08066

Page :60f6
THERMOCOUPLES SYSTEM CALIBRATION
Sampling System Equipment Information Calibration Conditions

Console Model Number XC-572-¥ Date Time 05/08/2023 | 12:10 PM
Console Serial Number 1904011 Calibration Reference No. SER23-08027
DGM Model Number SK25EX Reference Thermometer DIGICON
DGM Serial Number 00004114 Serial Number 183169105
Meter Box Model Number JENCO 765 KF

Meter Box Serial Number JC 17215

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading (°C )
test point S18.0 | 25.0 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack 7.0 | 25.0 | 37.0 | 93.0 | 149.0 | 258.0 | 370.0 | 481.0 | 592.0 | 814.0 | 1037.0
Aux -16.0 | 25.0 | 37.0 | 93.0 | 149.0
Probe -17.0 | 240 | 37.0 | 93.0 | 149.0
Filter -16.0 | 24.0 | 37.0 | 93.0 | 149.0
Oven -16.0 | 24.0 | 37.0 | 93.0 | 1490
Exit -16,0 | 24.0 37.0

Tolerance Range
Stack + 1.50%  Absolute Meter + 3.0°C

Probe + 3.0'C Exit £ 20°C
Filter + 3.0°C
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Envi Equipment Service Co., Ltd.

110/254 Moo 3. Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110

Tel. 098 362 9152, 089 478 7885

E-mail: sales@envi-ees.com

Certificate No. : E23-08064
Page : 1of6

CERTIFICATE OF CALIBRATION

Customer

Address

Description of Equipment
Manufacturer

Model Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

United Analyst and Engineering Consultant Co., Ltd.

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

Console meter

Apex Instrument

XC-572-V

1904013

UAE, EFM.120/2562
Temperature  (25+2)°C
Humidity (50 £ 15) % RH
04/08/2023

04/08/2023

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Protection Agency )

This certificate is traceable to national standard, which realize the units of measurement according to the Interational System of Units (15).

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment

Service Company Limited.

These reported uncerainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by  : Mr. Sanya Sangnil Approved by

Technical Manger
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Meter Console Information

Certificate No. : E23-08064

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

Calibration Conditions

Page

:20f6

Factors/Conversions

g:‘:::rm"d"‘ XC-572-V 04/08/2023 “::;’l" Std Temp | 293 K
gonsole Serial 1904013 Calibration SER23-08027 Std Press 760 mm Hg
umber Reference No.
gfg:,::"‘m SK25EX l'f:;';:'::m 75824 | mmHg | | Ki 0.386
paM Serial | 00004106 o 0.999 Console Leak Check | PASS
Calibration Data
Run Time Metering Console Calibration Meter
(Il)r?f?:e Volume | Volume g::l:‘; 2::': Volume Volume g:::: ?1::::
Elapsed DH Initial Final Initial Final Initial Final Initial Final
Q) (Pw) (Vi) (Vinr) (tmi) (twr) (Vwi) (Vwi) (twi) (twr)
min mm H,0 m’ m’ . 5 °C m? m’ oC %
12.47 13.0 1112292 | 1112.432 27 27 15297262 | 153.11538 28 28
12.48 13.0 112,432 | 1112.572 27 27 153.11538 | 153.25766 28 28
8.78 26.0 1112.581 1112.721 27 27 153.26686 | 153.40890 28 28
8.78 26.0 112.721 | 1112.861 28 28 153.40890 | 153.55036 27 27
14.15 40.0 112,874 | 1113.154 28 28 153.56346 | 153.84538 27 27
14.12 40.0 1113154 | 1113.434 29 29 153.84538 | 15412594 26 26
10.45 70.0 1113.445 | 1113.725 29 29 154.13694 | 154.41662 26 26
10.43 70.0 1113.725 | 1114.005 30 30 154.41662 | 154.69510 26 26
9.12 90.0 1114.018 | 1114.298 30 30 154.70788 | 154.98552 26 26
9,12 90.0 1114.298 | 1114.578 30 30 154.98552 | 155.26306 26 26
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Certificate No. : E23-08064
Page :3o0f6

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

5-POINT METRIC UNIT

Calibration Conditions

Console Model . 09:30

SoBker XC-572-V 04/08/2023 AM Std Temp 293 K
Console Serial Calibration

Nuaibier 1904013 Welisenie No. SER23-08017 Std Press 760 mm Hg
DGM Model | gyoepy | | Barometric 75824 | mmHg | | Ki 0.386

Number Pressure

DGM Serial Calibration

Numbier 00004106 Niitor Gastike 0.999 Console Leak Check PASS

Calibration Data

Results

Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation Std & Corr | .0212 m’ws/min Variation
(Vi) | Qi) | (VWeaty) | (Qwia) | (Y) (AY) (Quisaycom) (AHa) (AHg)
m? m’*/min m’ m¥/min m’/min mm H:0
0.136 0.011 0.139 0.011 1.017 0.018 0.011 46.237 <0.109
0.136 0.011 0.138 0.011 1.014 0.015 0.011 46.674 0.328
0.136 L0116 0.138 0.016 1.011 0.012 0.016 46.486 0.140
0.137 0.016 0.138 0.016 1.007 0.008 0016 46.712 0.366
0.274 0.019 0.274 0.019 1.002 0.003 0.019 47.087 0.741
0.275 0.019 0.274 0.019 0.997 -0.002 0.019 47.164 0.817
0.276 0.026 0.273 0.026 0.991 -0.008 0.026 45.778 -0.568
0.276 0.026 0.272 0,026 0.987 -0.012 0.026 46.026 -0.320
0.276 0.030 0.271 0.030 0.982 -0.017 0.030 45.632 -0.714
0.276 0.030 0.271 0.030 0.982 -0.017 0.030 45.665 -0.681
0.999 | Y Average 46.346 A?::Ze

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.

For AHg. orifice pressure differential that equates to 0.75 cfim (0.0212 m*/min) at standard tem

pressure, acceptable tolerance of individual values from the average is £0.2 inches (5.1mm) B lg®
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Certificate No. : E23-08064

Page :4of6
Meter Console Information Calibration Conditions Factors/Conversions
Console Model . 09:30 -
Seaiher XC-572-¥ Date | Time 04/08/2023 AM Std Temp 293 K
Console Serial Calibration
S 27
Number 1904013 Referencs No. ER23-080 Std Press 760 mm Hg
DGM Model | g ospy | | Barometric 75824 | mmHg | | Ki 0.386
Number Pressure
DGM Serial Calibration
Naniber 00004106 Mkin Comilia 0.999 Console Leak Check | PASS
Calibration Date: 4-8-2023 Calibration Reference No: SER23-08027
Meter Gamma vs Flowrate
1.030 T - —
1.020 o .
= 1.010
2
£
E ——CGamma Y
&2 1.000 | = Max Allow Y
E Min Allow Y
=
0.990
0.980 0.982
[
[
0970 ‘ : —
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Standardized & Corrected (m’/min)
Console Serial: 1904013
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Certificate No. : E23-08064

Page :50f6
Meter Console Information Calibration Conditions Factors/Conversions
Consale Model . A 09:30
-572-V
Nimaher XC572 Date | Time 04/08/2023 AM Std Temp 293 K
Console Serial | 95493 Laibration SER23-08027 StdPress | 760 | mm Hg
Number Reference No.
DGM Model | gpospy | | Barometric 75824 | mmHg | | Ki 0.386
Number Pressure
DGM Serial Calibration . -
Number 00004106 Metes Gansiiii (.999 Console Leak Check PASS
Calibrotion Date: 4-8-2023 Calibration Reference No SER23-08027
Meter Pressure vs Flowrate
0,040 — — —
0.035
0.030
o3
-
2 € 0.025
+E
§= 0020
N E
H £
£ g 0.015
a
=
0.010
0.005
0.000 - - - |
0.000 20.000 40.000 60,000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serinl: 190401 3 Console Model: KC-572-W
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THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information -

Certificate No. : E23-08064
Page :60f6

Calibration Conditions

Console Model Number XC-572-¥ Date Time 04/08/2023 | 12:00 PM
Console Serial Number 1904013 Calibration Reference No. SER23-08027
DGM Model Number SK25EX Reference Thermometer DIGICON

DGM Serial Number 00004106 Serial Number 183169105

Meter Box Model Number

JENCO 765 KF

Meter Box Serial Number

JC 19780

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading (°C)
test point <180 | 250 | 38.0 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack 170 | 25.0 | 38.0 | 91.0 | 147.0 | 256.0 | 369.0 | 480.0 | 592.0 | 815.0 | 1038.0
Aux -17.0 | 25.0 | 38.0 | 91.0 | 147.0
Probe -17.0 | 25.0 | 38.0 | 91.0 | 147.0
Filter -17.0 | 25.0 | 38.0 | 91.0 | 147.0
Oven -17.0 | 25.0 | 38.0 | 9L0 | 147.0
Exit -17.0 | 25.0 | 38.0
Tolerance Range
Stack + 1.50%  Absolute Meter $ 30°%C
Probe + 3.0°C Exit . 2.0°C

Filter + 30°C
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Instrument description
Instrument model
Instrument serial no.

1D no. or control no.
Manufacturer

Probe description

Probe model :
Probe serial

Customer name

Customer address

Total pages of certificate :
Receiving no. :
Receiving date. :
Parameter of calibration :

Condition of UUC. :
Ambient condition :
Calibration place

Calibration procedure no. :

NEC-TIS-THE 7005

Calibration Certificate

Certificate No: G 660354
Date of issue : 20-Jun-23

Flue gas Analyzer
Testo 350 New
60899615

UAE.EFM. D06/2560
Testo SE & Co. KGaA

United Analyst and Engineering Consultant Co., Ltd.
81 Soi Udomsuk 41, Sukhumvit Rd., Bangchak, Phrakhanong, Bangkok 10260

3 Pages

L-231754

20-Jun-23

Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,309.9,1003 ppm,
Nitrogen Dioxide 30.34,80.96,202.2 ppm, Nitric Oxide 30.01,151.5,320.6 ppm,

Sulphur Dioxide 50.04,100.8,601.1 ppm)

Used

All of the Measurment ware caried out the stabllized labotary
Temperature 123 #5°C

Humidity 155+ 15 %RH
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok
10210

This instrument was calibrated by comparison with Standard gas mixture according
to calibration work instration no. WI-CL-28-C

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

This certificate /s appited only to ftem under test Environmental condition.

This Calibration Certificate may not be reporduced offer than in full except with the permission of the issuing laboratory.
Calibration certificates withowt signature and seal not valid and The reswils relate only to the items tested/calibrated.

This cafibration certificate documents are tracebiifty to national standards, which realize measurement according fo the

Intemnational System of Units (51).

Date of calibration

FM-CL-09-C Rev.8

Entech Industrial Solution Co,Ltd.

20-Jun-23
-
kwMWK. @.——-
Mr. Kwanchai Khamdoung Mrs. Mongluck Wongsettes
Calibration Technician Technical Manager
Page 10of 3 Issued Date 26/02/16

17121 Sel Ngamwongwan 47 Yaek 48, Toong=onghong, Laks), Bangkok 10210 THAILAND Tel 0-2779-8888 Callbratlc:r'ri_hen1ech.c;.tl"l

Tax ID : 0105536035591 www.entech.co.th
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Standard References (Table 1)

Calibration Certificate

NEC-TER-TIS 170233
CALIBRATION D57

Certificate No.: G 660354

Standard Certificate No. Vendor Due date
" Oxygen (02 ) 2.498 % Vol 4219/21 Linde 30-5ep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 309.9 ppm 2803/21 Linde 22-Jun-23
Carban monoxide ( CO ) 1003 ppm 45513 Linde 09-Aug-24
Nitrogen Dioxide ( NO2 ) 30,34 ppm 2703/22 Mimt 22-Aug-24
Nitrogen Dioxide ( NOZ ) 80.96 ppm 3240/21 Linde 26-Jun-24
Nitragen Dioxide ( NOZ ) 202.2 ppm 3239/21 Linde 20-Jul-23
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide ( NO ) 320.6 ppm 2944/21 Linde 02-Jul-23
Sulphur Dioxide { SO2 ) 50.04 ppm 3205/21 Linde 25-Jul-23
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide { SO2 ) 601.1 ppm 3204/21 Linde 20-Jul-23
Measured room conditions
Temperature 22.7 °C  Humidity :67.8 %%RH Pressure 1005.1 mbar
Calibration conditions
Gas Temperature : 23 °C Fowrate : 1,200 mil/min Gas pressure 1020.2 mbar
Calibration Results (before adjustment} (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
02 (%Vol) 2.498 2.56 0.062 0.15
02 (%Vol) 10.04 10.11 0.07 0.20
02 (%Val) 21.02 21.10 0.08 0.30
CO (ppm) 80.14 78 -2.14 3.0
CO (ppm} 309.9 297 -12.9 6.0
CO (ppm) 1003 965 -38 12
NO2 (ppm) 30.34 27.9 -2.44 8.0
NOZ (ppm) 80.96 81.3 0.34 8.0
NOZ (ppm) 2022 205.3 3.1 12
NO (ppm) 30.01 27 -3.01 8.0
NO (ppm) 151.5 143 -8.5 8.0
NO (ppm) 320.6 294 -26.6 12
502 (ppm) 50.04 53 2.96 6.0
502 {ppm) 100.8 111 10.2 6.0
502 (ppm) 601.1 665 63.9 13
FM-CL-09-C Rev.8 Page 2 of 3 Issyed Date 26/02/16

Entech Industrial Salution Ca.td.

wnanslumuay

17/121 Sol Neamwonegwan 47 Yaek 48, Toongsonghong, Laksl, Barngkok 10210 THAILAND Tel 0-2779-8888 Gulibration-ﬁorrmch,oaﬂ'u
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Calibration Results (after adjustment) (Table 3)

Calibration Certificate

Certificate No.: G 660354

NSC-TISI-TH {708S
CALIBFATION 0137

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (£)
02 (%Vol) 2.498 2.56 0.062 0.15
02 (%Vol) 10.04 10,11 0.07 0.20
02 (%Vol) 21.02 21.10 0.08 0.30
CO (ppm} 80.14 81 0.86 3.0
CO (ppm) 309.9 309 -0.9 6.0
CO (ppm) 1003 1001 -2 12
NO2 (ppm) 30.34 279 -2.44 8.0
NOZ (ppm) 80.96 81.3 0.34 8.0
NO2 (ppm) 202.2 205.3 3.1 12
NO (ppm) 30.01 32 1.99 8.0
NO (ppm) 151.5 155 3.5 8.0
NO (ppm) 320.6 318 26 12
502 (ppm) 50.04 50 -0.04 6.0
502 (ppm) 100.8 100 -0.8 6.0
502 (ppm) 601.1 598 3.1 13

Remark : 1 cmol/mol = 1 %vol, , 1 gmol/mal = 1 ppm.
End of Report
FM-CL-09-C Rev.8 Page3of3 Issued Date 26/02/16
1
Entech Industrial Solution Cod t N3 lumMuAY

17/121 Sol Neamwongwan 47 Yaek 48, Toonegsonghong, Laksl, Banegkok 10210 THAILAND Tel, 0-2779-8883 Ca‘llhraTlr}n-ﬁ'—em.ac:l'l,ca,th

Tax D 0105536035591

wwww.antech.coth



=N =_LI—I

SE*J'Z:?;“

Instrument description
Instrument model
Control unit serial no.
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description :
Prabe model ¥
Probe serial no.

Customer name ;
Customer address H

Total pages of certificate :
Receiving no.

Receiving date.
Parameter of calibration :

Condition of UUC.
Ambient condition 3

Calibration place

Calibration procedure no. :

Calibration Certificate

NEC-T181-Tig 17024
CALIBRATICM 0157

Certificate No: G 660614
Date of issue : 06-Oct-23

Flue Gas Analyzer
Testo 350 New
03099402/701
60899617/701
UAE.EFM. 007/2560
Testo SE & Co. KGaA

United Analyst and Engineering Consultant Co., Lid,
81 Sol Udomsuk 41, Sukhumvit Rd., Bangchak, Phrakhanong, Bangkok 10260

2 Pages

L-233264

28-Sep-23

Gas Calibration(Oxygen 2.498,10.04,21.02 %vol, Carbon Monoxide 80.14,302,1003 ppm,
Nitrogen Dioxide 30.34,80.96,201.9 ppm, Nitric Oxide 30.01,151.5,322.5 ppm,

Sulphur Dioxide 50.36,100.8,600.8 ppm)

Used

All of the Measurment ware caried out the stabilized labotary
Temperature 12345 9C
Humidity : 55 £ 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison with Standard gas mixture according
to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded unceriainty of measurement is stated as the standard uncertainty of measirent
Multiplied By coverage factor k=2, which for a normal distribution corresponds (o a coverage probability of approximately 95%.

This certificate is applied onfy to item under test Environmental condition,

This Calibration Certificate may not be reporduced other than in full except with the permission of the issting laboratory.
Calibration certificates without signature and seal nof valid and The results relate only to the items tested/calibrated,

This calibration certificate documents are tracebillity to national standards, which realize measurement according to the

International System of Units (SI).

Date of calibration

FM-CL-09-C Rev.B

Entech Industrial Solution Co.Ltd.

05-Oct-23
Mr. Kwanchal Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
Page 1of 2 Issued Date 26/02/16

17/121 Sai Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2779-88

alibrationidentech.cc
Tax ID 0105536035581  www.entach.co.th



ENTECIH Calibration Certificate

‘Where ﬂmﬂb
Begin

NSC-THLTH TS
CALIBRATION 0157

Certificate No.: G 660614

Standard References (Table 1)

Standard Certificate No. Vendor Due date
~ Oxygen ( 02 ) 2.498 % Vol B B 4219/21 “Linde ~ 30-Sep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimk 18-Nav-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 NimE 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Mimt 14-Feb-27
Carbon monoxide { CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monaxide ( CO ) 1003 ppm 2584/23 Linde 10-Sep-25
Nitrogen Dioxide ( NO2 ) 30.34 ppm 270322 Linde 22-Aug-24
Nitrogen Dioxide ( NO2 ) 80.96 ppm 324021 Linde 26-Jun-24
Nitrogen Dioxide { NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide { NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-)an-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( 502 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide ( 502 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature : 22.1 °C  Humidity :66.7 %RH Pressure ¢ 10094 mbar
Calibration conditions
Gas Temperature : 23 °C  Fowrate : 1,100 ml/min Gaspressure @ 10194 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (£)
02 (%Val) 2.498 2.48 -0.018 0.15
02 (%Vol) 10.04 10,07 0.03 0.20
02 (%Vdl) 21.02 21.10 0.08 0.30
CO (ppm) 80.14 81 0.86 3.0
CO (ppm) 302 304 2 6.0
CO (ppm) 1003 1008 5 12
NO2 (ppm) 30.34 28.2 -2.14 8.0
NO2 (ppm) 80.96 B0.5 -0.46 B.D
NO2 (ppm) 201.9 204.7 2.8 12
NO (ppm) 30.01 29 -1.01 8.0
NO {ppm) 151.5 152 0.5 8.0
NO (ppm) 3225 322 -0.5 12
S02 (ppm) 50.36 50 -0.36 6.0
S02 (ppm) 100.8 103 2.2 6.0
502 (ppm) 600.8 606 5.2 13
Remark : 1 crnol/mol = 1 %vol. 1 pmol/mal = 1 ppm.
End of Report
FM-CL-09-C Rev.8 Page 2of 2 Issued Date 26/02/16

Entech Industrial Solution Cao.Ltd.
17/121 Sol Neamwongwan 47 Yaek 48, Toongsonghong, Laks!, Bangkok 10210 THAILAND Tal, O-2779- .alibrationdented
Tax ID 0105536035581 www.entech.coth




NAC

ASSOCIATES CO.LTD.

JIRANATES

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Muobile: +66863993453

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

Certificate No. : COF-001-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laborotory
IS0/1EC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement labaratory
Calibration services department.

e S
"//'-_'“‘\\:"

"4’fr;|u‘l":\“
NSC-TISI=TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: Graseby GMW

1 G25A

1 158M

: UAE.EMAZ2.033/2554

: Used item

: United Analyst and Engineeting Consultant Co., Ltd.
81 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Banghkok 10260

: 07 Jul 2023
114 Jul 2023
;18 Jul 2023

Amblent condition In the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

:23.0+3.0 e
155.0+15.0 %RH
;10101 10 hPa

: 24 hours at ambient conditions.

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

TABULATION OF RESULTS:

The table on next page glve the measured values,

Calibrated by:

B Mr. Sgrawlt Thachalad
[C] Miss Jittraporn Lertsomphaol

NAC

ITHANATIEE ASSOCIATYS 00, 1M

e —

Approved signatory: ... Lo

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibroted ogainst
Standard Rotary Displacement Meter (Roots
Meter) Model GES/IMC/W2:dp. The WI-CL-004
was used os a calibration guideline,

Traceabllity:

This certificate provides o traceabllity of The
measurement to recognized the national
standards, and to realization of the international
system of units (5)) through the V5L (Natienal
Metrology Institute of Netherlonds) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertalnty of measurement s based
on the standard uncertainty multiplied by o
coverage factor k=2, Which for a narmal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
haos been determined in occordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement”

1 The average values during measurement are 23,7 "C and 52.9%RH,

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES COLLTD.

Continuation of Certificate of Calibration Number COF-001-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter), The Humid air was used as a
medium in the system. The standard conditions are 25'C (298.15 K] and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [@:]
Plate [Pa] [Ta)] [Tm] ¥
m"/min mmHg °c c mmHg inH;0 m*/min

1 0.700 753.503 237 23.16 48.213 1,5_55 1,248, 0.653
2 1.003 753.442 2395 2336 52.965 3,186 1781 0.930
3 1115 753.274 23.95 23.57 35.125 4.160 2@34 1.059
4 1175 753.263 23.94 23.73 26.925 4._'.'29 2.169 1.127
B 1.412 753.351 24.03 23.75 25,751 6.920 2.623 1.358

Slope (m): 1.95114

Intercept (h): -0,02950

Correlation coefficient {r): 0.99975

Uncertainty (k=2): 0.015 m’/min

Table 2: The results of { actual callbration data

Flow rate Pressure Temperature Temp_@rm'n Ap_meter Bp_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] Hh] ¥
m'/min mmHg " e mmHg inH0 m"/min

1 0.700 753,503 1;1._?1 23.16 48.213 1.565 0.785 0.656
2 1.003 753.442 23.75 2336 52.965 3.186 1120 0.934
3 1.115 753.274 23,95 2357 35.125 4,160 1281 1.064
4 1.175 753.263 2394 2373 26.925 4,729 1.366 1133
5 1.412 753.351 24.03 23.75 25,751 6.920 1.652 1.365

Slape (m): 1,22204

Intercept (4): -0.01853

Correlation coefficient (r): 0.99975

Uncertainty (& = 2); 0.015 m*fmin

***“End of Certificate of Calibration®**

NAC

JRANATEE ASSOCIATES GO, LTI
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. (-2719-9484

Certificate of Calibration Certificate No. : 23P1403
Page: 1of 2

Equipment : U-Tube Manometer
Kimnifactome Dwyer This certificate may not be repreduced other than in full,
except with the prior written approval of the head of
Maodel : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.1B1/2561

Condition As-Received: Used ltem

Received Date: 26 April 2023
Calibration Date: 09 May 2023
Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature; ( 23 * 2 ) °C

Relative Humidity: (50 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards Instuments :

Instrument Madel Serial No. Certificate No. Due Date
1) Pressure Callbrator PC106P 1183 MP-0137-22 24 Aug 2023

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

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This Instrument was used clean air as pressure media.

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
8.This Instrument was installed in vertical orientation and top of the pressure port was used as the refarence level.

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

8.This Certification Is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thalland (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : AH@G" F
Issue Date : 11 May 2023 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri

[/f.b.ttapu! Panurach

nasluemuny
B 0314243



Cert.No.: 23P1403

Page: 2of 2
Result of calibration:- Without adjustment Range : 0 inH:O to 36 inH,0
Function:- Pressure Measurement Scale Interval : 0.1 inH.O( The Fifth Estimate )
Increasing Pressure
UUC Indication
Applied Pressure  High-port side Low-port side AP Error
(inH,;0) (inH;0) {inH;0) {inH:0) (inH;0)
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4,00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.02 B.02 0.02
10.00 5.00 -5.02 10.02 0.02
12.00 6.00 -6.02 12.02 0.02
14.00 5.98 -7.00 13.98 -0.02
16.00 7.98 -8.00 15.98 -0.02
18.00 8.98 -8.00 17.98 -0.02
20.00 9.98 -10.00 19.98 -0.02
22.00 11.00 -11.02 2202 0.02
24.00 12.00 -12.02 24.02 0.02
26.00 13.00 -13.04 26.04 0.04
28.00 14.00 -14.04 28.04 0.04
30.00 15.00 -15.02 30.02 0.02
32.00 16.00 -16.02 32.02 0.02
34.00 16.96 -17.00 33.96 -0.04
35.80 17.96 -18.00 35.96 0.16
The uncertainty of measurement was £ 0.11 inH,0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-o0o-
A .til""f’.of P
naslumunA

a 1160342



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFKCE

7130 MOO 13, SOISUNTINAKORY 11 TAMBON BANG KAEQ,

ol o4

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10840 THAILAXD

TEL: (66021 16-5800-1 FANX: 166)0-21 16-7140

'Il'-l NOWVATIWVE Ah

St f”' NG Watvonar Accremiaton Baare
il Butuofie Buswjuues $de ACCREDITED

CALTNATION LABORATORY
AC-ZI96]

Page 1/2

Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Certificate No : 23-AFM-187

Request No @ Req-2023-1655

Measurement ltem ¢ Air Flow Meter

Manulacturer : BGI

Model : Dela Cal DCY Sensor Model : -
Serial Number : 158850 Sensor Serial Number : -
In - UAE EFM.0D38/2561

Location of Calibration ¢ LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature 23°'C£3°C
Humidity 55 %RH £ 20 %RH
Borametric Pressure 2 1013 hPa £ 10 hia
Received Daie 1 7 August 2023
Calibration Date + 30 August 2023

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

Reference Standard Maodel Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 High Now 18501012012 Sensidyne 12 July 2024
Temperature meter GT 11 (ROD005T Qreborn 27 February 2024
Pressure meter CPG2400 41000KDU/MBS 1882 TPA 7 November 2023
Traceability @

This Certificate is traccable 1o SI Unit through Sensidyne AZLA Accredination No, 3943.01

Note :

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

approximately 95 %.

Calibration By : me Approved By : P

Mr. Noppadon  Luangart

Service Calibration Engineer

MAR
Mr, Pacit Mathavorn

Calibration Engineer Supervisor

Issue Daie : 30 August 2023

1
The results relaed only 1o the item calibrated. The cenificate shall not be reproduced except in full, without writien approval of the lmanﬁhﬂguqu

FM-708-AFM-01 Rev.00 lssue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT COL LT HEAD OFFICE
NOVATIVE
7130 MOO 13, 801 SUNTINAKORN 11 TAMBON BANG KAED, e AWST Natunal Areragitation Beara
uin BuTufiv Buswiums fe ACCREDITED

I

AMPHOE BANG PHLLSAMUT PRAKAN PROVINCE 10540 THAILAND

-~ ECEETNEEN
CALIBAATION LABDRATORY
TEL: (66M-2116-8560-1 FAX: (66)0-2116-7 140 AC-2961
Page 2/2
Certificate No : 23-AFM-187
Request No : Reg-2023-1655
Result of Calibration :
Temperature Pressure STD vuc Error Uncertainty
() (kPa) (Mmin) (/min) (Vmin) (Vmin)
25.10 100.70 14.50 14.50 0,00 0.20
25.10 100,70 1500 14.99 -0.01 021
25.00 100.70 15.80 15.79 -0.01 022
24.90 100,760 16.67 16,65 -0.02 0.23
24.80 100,70 18.30 18.26 -(1.04 026

Note STD : Standard UUC : Unit Under Calibration
- UUC Reference Condition ; At25.0 C, 101.3 kPa, Air

- Flow: Rate was comrecied for non-standard operating condinon by using equation :

_ Pres Tmea:
Qmeas = Qref X A=
Pres Thresf
where (= Flow Rate P = Absolute Préssure T = Absolute Temperature
Meas = Measurement Condition ref = Stndard Condition
* Indicates non accredited
End of Certilicate

1
The results related only to the tlem calibrated. The certificate shall ol be reproduced except in full, without writien approval of the I.ngﬁluﬂguﬂu

FM-708-AFM-01 Rev.00 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

=
=
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE = NN OVATIVE
7/139 MOO 13. SOI SUNTINAKORN |1 TAMBON BANG KAEQ, H T r———
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND NSC-TISLTIS1TI2E

CALIBRATIOND298
TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140

Certificate of Calibration
Customer Certificate No : 23-TPM-424

Name : UNITED ANALYST AND ENGINEERING Request No ¢ Reg-2023-1655

CONSULTANT CO,, LTD.
Address © 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: |/

td

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter :  Temperature

Instrument Name : Air Flow meter Range Calibration : 20 °C 1o 50 °C
Manufacturer 1 BGI Type of Sensor :  RTD

Maodel ¢ Delta Cal DCI Sensor Diameter (mm) @ 3

Serial Number : 158850 Calibration Position (mm) : 45

Resolution L % Intrument Status © Used

1D Number : UAE.EFM.038/2561

Calibration Environment and Details

Temperature f 23003 °C

Humidity : 55%RH + 15 %RH

Received Date ;T August 2023

Calibrated Date 1 30 August 2023

Calibration Procedure @ [n-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTDLOO, SN:
08000057, 1D 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-

494
Traceability © This Certificate is traceable (o 81 Unit through Quality Reborn Co., Lid., NSC-ONSC Accreditation No.:

Calibration (1292

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

approximalely 95 %,

Approved By : e
Mr. Noppadon  Luangart

Technical Manager
Issuc Date : 30 August 2023

1
The resulis relaied only o the item calibmied. The certificate shall not be reproduced except in full, without written approval of the |Lﬂﬂﬂmﬁluﬂququ

FM-TOS-TPM-01 Rev,01 Issue date 130220



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

s
2
2

WATIWVIE
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7/139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

uTuafivl Bumnyuun $ifin

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND gm;ﬁ‘j’]ma

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

Calibration Note Certificate No : 23-TPM-424
UUC Adjustment Mot Adjust Request No : Reg-2023-1655
Page : 2/2

Result of Calibration :

Stundard
LU Readding Cerreetion Unceriainty
LUC Sensor Temperature
") =) =0
[N ]

20.032 0.0 0.0 0.13
25.034 5.0 0.0 0,13
30,035 0.0 0.0 0.13
Ta 35.036 50 0.0 013
40.038 40.1 « (i 013
45,041 451 -1 013
50.044 50.2 =2 0.13

End of Certificate

Calibrated By : @m&f

Mr. Sittichok Jirapukdeesakul

1
The results related only 10 the item ealibmied. The centificate shall nol be reproduced except in full, without written approval of the Imnﬁailuﬂauﬂu

FM-T08-TPM-01 Rev.01 Issue date 130220



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE s NN OVATIVE |
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO. S| waom autunivd susmans <ie
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND T1S1-TI517025

CALIBRATIONOZS8
TEL: (66))-2116-5860-1 FAX: (66)0-2116-T140

Certificate of Calibration
Customer Certificate No : 23-TPM-458
Name . UNITED ANALYST AND ENGINEERING Request No : Reg-2023-1977

CONSULTANT CO., LTD.
Address * 81 Soi Udomsuk 41, Sukhumvit Rosd, Bangchak, Prakanong, Page: 172

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter :  Temperature

Instrument Name . Air Flow meter Range Calibration : 20 °C to 50 °C
Manufacturer : BOGI Type of Sensor :  RTD

Muodel :  Deha Cal DCI Sensor Diameter (mm) @ 3

Senial Number : 158850 Calibration Position (mm) : 45

Resolution 7 MRS Intrument Status ©  Used

1D Number : UAE.EFM.038/256]

Calibration Environment and Details

Temperalure s B EICC

Humidity ¢ 55%RH %15 %RH

Received Date ¢ 14 September 2023

Calibrated Date ¢ 27 September 2023

Calibration Procedure @ [n-house method CP=-TPM-01 by Comparison with Standard Thermometer.

Reference Standard  :  Digital Thermometer with Sensor, Manufacturer; GINGO/GINGO, Model: GT11/ RTD10D, SN:
(8000057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-

0494
Traceability * This Certificate is traceable o 81 Unit through Quality Rebom Co., Lid., NSC-ONSC Accreditaion No.:

Calibration 0292

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

approximately 95 %,

Approved By : .
Mr, Noppadon Luangari

Technical Manager

Issue Date : 27 September 2023

1
The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the ml!sanﬂ:lja‘hslﬂnuﬂu

FM-708-TPM-01 Rev.01 Issue date 130220



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

Irﬂlllll

=

TN OVATIVE

i Bt

Bumvyurun fn

NSC-TISI-TIS1T028
CALIBRATIONDZ298

Calibration Noie

Certificate No :

23-TPM-458
Req-2023-1977

22

UUC Adjustment o Not Adjust Request No :
Page :
Result of Calibration :
Siandsrd
VU Meading Carreetion Uneerininty
UUC Sensor Tempernture
" "C) l=*Cy
"
20,033 20.0 0.0 013
25.033 25.0 0.0 0,13
30033 30.0 0. 0.13
Tf 35.034 35.1 -0.1 0.13
40,040 a0l =01 ni3
45039 45.1 =01 13
S0.043 50.1 -0.1 013

End of Certificate

Calibrated By :

@hﬁ]/'

Mr. Sittichok Jirapukdeesakul

1
The results related only (o the ffem calibrated. The certificate shall nol be reproduced except in full, without written approval of the Inlﬁﬂnﬂgj:bJﬂd’JUﬂu

FM-708-TFM-01 Rev.01 Issue date 13/02/20



Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

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

Certificate of Calibration

TEL. 0-2717-3000-24 FAX, 0-2719-9484

Aneroid Barometar

Barigo

s
2N e,

et

o,

L

0
o

e T
A AN
FuliylihY
NSC-TISI-TIS1T025
CALIBRATION 000K

Certificate No. : 23P1857

Page: 10of 2

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3. Equipment Callbration and Testing Services.

UAE.ANV.151/2550

Used ltem
26 May 2023
02 June 2023

2305-0918WsC

{23 42 Y 0€
(50 £ 15) %
1007 mbar

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

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibralion of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards Instruments :

Instrument

1) Standard Barometer

Model Serial No.
DPI142 14225050486

Certificate No.
MP-0094-23

Due Date
03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level,

3.This resull of calibration was made on requested at the point specified by customer.

4, This result of calibration instrument was in absolute pressure.

5.This Instrument was used clean air as pressure medija,

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

7.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :

Issue Date :

Suksan Khankaew
08 June 2023

Attapel P

Approved Signatory : ]
| 1Phalinee Prabpalpal

[ ]Sura Suwannasri
(. Attapol Panurach

nanslupmunA
B 0316957



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 960.27 | 971.66 | 982,37 | 994.32 | 100176 | 1010.97 | 1020.99 | 1030.52
UUC® Indication (hPa) 960.0 970.0 980.0 950.0 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 027 | -1.66 -2.37 4,32 -1.76 -0.97 -0.89 -0.52
Decreasing Pressure

Applied Pressure (hPa) 1030.52 | 1021.07 | 1011.30 | 1001.83 | 892.38 | 982.43 | 971.77 | 960.50
UUC™ Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -0.52 -1.07 -1.30 -1.83 -2.38 -2.43 -1.77 -0.50

The uncertainty of measurement was + 0.30 hPa

* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

by a coverage faclor k = 2, providing a level of canfidence of approximately 95 %

-olo-

Cert.No.: 23P1857
Page: 20f 2

AMepol F-
lenazlupauAx



TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250

NSC-TISI-TISTT025
CALIBRATION 0008

Certificate No. : 23H1200

Page: 1of2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certl_ﬁcata ma_y nm_be reproduced other than In full,
excepl with the prior writlen appraval of the head of
Model : 7 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: .
ID No,: UAE ANV, 130/2550

Condition As-Received: Used Item
Received Date: 26 May 2023

Calibration Date: 30 May 2023
o 06 June 2023

Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co,, Ltd.

Ambient Temperature: ( 25 * 3 ) °C

Relative Humidity: (50 +20)%

Bangchak, Phrakhanong,

81 Soi Udomsuk 41, Sukhumvit Road,

Bangkok 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Referance standards instruments :

Instrument Maodel Serial No.
1) Hygro-M2 Dew Point Monitor 5112 2360195
2) Handheld Thermometer With Sensor 1523 3240076

2.The certificale is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Standards and Technology (NIST) , The United States of America

Certificate No. Due Date
20703 02 Aug 2023
231305 15 Mar 2024

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by : Somchal Dumwor Approved Signatory :

it

Issue Date : 07 June 2023 IJ 1 Chakrit Waswwanjua

| ]Pornthippa Tameyakul

[ ] Viporn Tantiyawutti

nanslueun
g 0316274



Result of Calibration:-
Function:

Before Adjustment
Humidity Measurement

UUC* : Unit Under Calibration

Reference Standard uucH
Temperature Humidity Reading Error
{*C) {%R.H.) {(%R.H.) (%aR.H.}
250 40.1 48 7.8
25.0 60.0 63 30
25.0 80.0 76 -4.0
Result of Calibration:- After Adjustment
Function: Humidity Measurement
Reference Standard uucH
Temperature Humidity Reading Error
(°C) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 44 39
25.0 60.0 60 0.0
25.0 80.0 75 -5.0
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uucr
Temperature Reading Error
(°C) (°C) (°C)
19.987 20.0 0.013
30.016 30.0 -0.016
39.944 395 -0.444

Cert. No.: 23H1200
Page.: 2 of 2

Uncertainty
of Measurement
(£%R.H.)
1.6
T
1.9

Uncertainty
of Measurement
(x%R.H.)
1.6
1.7
1.9

Uncertainty
of Measurement
(x°C)
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level appraximately 95%.

-00o0-

s
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UNITED: ANALYET AN
CONSULTANT COMPANY LIMITED

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.uaeconsultant.com E-mail: uae®uaeconsultant.com

MULTI-POINT GAS TEST REPORT

' TestDate  :Jan 11,2023
Equipment : Gas Analyzer (NOz) Model : 420 LAl T ROV PRI
Manufacturer:  Thermo Scientific Serial Number : CM0B130002
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44,68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45,94 PPM  Model : 146i :
Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) OB4R L ,
Cylinder No. : _EBO143262
Expiration Date : Jun 21,2024
[ ) _ Multi-point gas testdata i
Reference Value (ppb) Di:p ";;'?:;b) Difference Error [Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 [
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.4 0.40 0.20 0.20
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 |
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.22 |
:Acceptable Limt £ 5%
. Multi-Point Gas Test Chart| |
— 400 s |
=]
g 350 |
& 300 D
g 250 —— |
y 200 7206+
= 150 ,
q 100 e
50
0 +<55 '
0 50 100 150 200 250 300 350 400 450
Reference value (ppb) '
[ —#— Analyzor Display J |
Calculate by Efﬁrw& by
f/)%h Ot herp K
IIIIIIIIIIIIIIIIIIIIIIIIII BRI RN RN SRR NN R NI B R R I
T ’IQIIWJ.'LCZ/;
Page 1 of 1
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INAE:

UNITED AMALYST AND ENGINEERING
CONBULTANT COMPANY LIMITED

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.uaeconsultant.com E-mail; uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Feb 15,2023
Equipment : Gas Analyzer (NOz) __ Model: 42 )
~ Serial Number : CM19050148 ¥

Manufacturer : Thermo Scientific

| mm

Dilutor Detail
Sulphur Dioxide (SOz) 468 @~ PPM  Manufacturer: Thermo Scientific
Nitric Oxide (NO) 45,94 PPM  Model ; Adble s =
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : _EB0143262
Expiration Date : Jun 21,2024
SRR e Multi-point gas test data s e
|
| Reference Value (ppb) Analyz(:;:)isplay Difference Error | Percent Error [% Error ]
| [Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.2 0.20 0.20 0.20
Level 3 40.00% 200.0 201.0 1.00 0.50 0.50
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.20
:Acceptable Limit + 5%
a5 . Multi-Point Gas Test Chart |
— 400 ' 406-0
£
g 350 | / —
& 300 {— 3009 . —
2 250 = uzﬁ'///,—f
(=] |
& 200 2010 i
% 150 +—— : . J"‘/ﬂ —
£ 100 7
0 +=6
0 50 100 150 200 250 aoo 350 400 450
Reference value (ppb)
—=+— Analyzer Display
Calculate by / ﬁﬂve by |
() / y
Sl Gomgan”. ﬁéz,h
— m
o-no’!o{nf""g: ----- !uéé ------- ““u?u\.&.u"--"n"-"-!".“"“.-t ‘
Page 1 of 1

nansluemuny



7 United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
E’S.Eiﬂ?é;‘:;fﬂ’fﬁ:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail; uae@uaeconsultant.com

|_ MULTI-POINT GAS TEST REPORT

Test Date :Jan 9,2023

Equipment : GasAnalyzer(NOz) @ Model: ic v eSS SR e s A e (L
Manufacturer : Thermo Scientific Serial Number : CM19050149

- Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50z) 44.68 e weg PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1460 o=
Methane (CHa) - ~ PPM  Serial Number : 1180540071 X
Carbon Monoxide (CO) 98B4.8 R
Cylinder No. : EBO143262
Expiration Date : Jun 21,2024

~ Multi-point gas test data

Reference Value (ppb) Analyz(:;bn;splay Difference Error | Percent Error [%0 Error ]
| |Level 1 Zerg 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 201.2 1.20 0.60 0.60
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 |
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.32 |
:Acceptable Limit + 5%
. 'Multi-Point Gas Test Chart |
- 400 . ~40.0
& a0 i f__’_,,/“‘
Z 300 . =
g 250 ' !
';"‘ 200 4- | . L =072 | | I
= 150
£ 100 e M | S—
50 4 e . L | ! 4 ! '
0 =8 ! |
0 50 100 150 200 250 300 350 400 450 |
Reference value (ppb) |
—+— Analyzer Display |
|

5’ C;alculabe by 7 ve by
.. Snges.. M"”“*“
A

Page 1 of 1
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1/ A = United Analyst and Engineering Consultant Co., Ltd.
M~ 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
L’&Z’?‘:ﬁ;ﬁf”fﬁfﬁiﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Jan 16,2023

Gas Analyzer (NOz)

~_ Model:

Equipment : 21 ) v i
Manufacturer:  Thermo Sdentific ~ Serial Number : CM19050150 LT AhEE
- Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (502) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 1461 ES
Methane (CH4) = Fibheds PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 9848
Cylinder No. ; EB0143262
Expiration Date : Jun 21,2024
S S ‘Multi-point gas test data
Reference Value (ppb) Analv::;:;smay Difference Error | Percent Error [%o Error ]
Level 1 Zera 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
| |Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
| Remark : Measuring Range 500.0 ppb Average Difference (%) 0.21
:Acceptable Limit + 5%
- 'Multi-Point Gas Test Chart |
T
5 W 7‘:—499.0- —
= |
E‘ 300 | [ '7'4@
B —
g 250 | + .
= 200 : 7«4@
= 150 | :
g 100 ——— 7«439‘5/;
50 +— ! -
u V.G * -
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
—Fmﬁﬁmsplly
Ealcul)tte by
T% rbﬁ [*
’1&;0?;56 ......... 1380 . 102D
Page 1 of 1
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St e i e —_— —— &

S,

-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 45.94 PP G1 +f- 1.4% NIST Traceatle a8f14/2021, QBL2112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROSGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.68% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
Nicelst 5700 AHROS01233 CO FTIR Jun 03, 2024
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Micolet 5700 AMRAA0 333 502 FTIR, Jun 03, 2021
W .

Triad Oata Available Upor Request

NOTES:PO #5221002807
GROSS WT: 28.40Kg
NET WT. 4.73hg

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

[ACCREDITED)
ﬁ CERT 3482.01

Approved for Release L‘aﬂaf}ﬁ Quqah




l II I/ﬁ\ i United Analyst and Engineering Consultant Co., Ltd.
\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
mﬁmﬁﬁﬁm Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

' TestDate  :Jan9,2023

Model : 43i

Equipment : Gas Analyzer (S02) = !
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387065 |
| - . . |
. . —
| Standard Gas Concentration Dilutor Detail |
Sulphur Dioxide (SOz) 4468 @ PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 4594  PPM  Model: 1461 ,
Methane (CHs) - ' PPM  Serial Number : 1180540071
Carbon Monoxide (CO) SRS TN I
Cylinder No. : EB0143262 |
Expiration Date : Jun 24,2024 |
| Multi-point gas testdata 5 W3
: Reference Value (ppb) Analyz{:;:)isplay Difference Error | Percent Error [% Error ]
| |Level 1 Zero 0.0 0.7 0.70 0.70 0.70
| Level 2 [20.00% 100.0 100.4 0.40 0.40 0.40
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
| |Level 4 [60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.34

:Acceptable Limit + 5%

| . 'Multi-Point Gas Test Chart |
400 | |

350 | | ' !/,74

300 +—— 1 _ 969 —
250 i : : ! U
20‘0 — o e ﬁ T T | |
150 44—t ! il —

100 o |
| 50 =1 : —

ﬂ 'H—‘I’ - . ! : I
0 50 100 150 200 250 300 350 400 450 [

Reference value (ppb)
| —+— Analyzer Display ' |

Analyzer Display(ppb)

4 Calcujate by . .
!/!thfz" ....................
it b Al TG 223

Page 1 of 1
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INAE

UNITED ANALYST AND ENGMNEERNG
CONGULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Scoi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax D 2763 2800 www.uzeconsultant.com E-mall: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

- Test Date :Jan 9,2023
[ =
Equipment : Gas Analyzer (S0z) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387066 ;
- Standard Gas Concentration nih:tnr_n;a[l
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHa) = PPM  Serial Number : 1180540071 A
| Carbon Monoxide (CO) Ko £ T SN T
Cylinder No. : EB0143262 g
| Expiration Date : Jun 24,2024
| === 1 T ___ Multi-point gas test data e S BT
l -
' Reference Value (ppb) Anat\r?z;:;splay Difference Error | Percent Error [%o Error ] |
Level 1 Zero 0.0 0.2 0.20 0.20 0.20
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.31
:Acceptable Limit + 5%
- 'Multi-Point Gas Test Chart |
5 400 : : 44000
E | i
3 250 " ' —"’/ o |
a |
5 200 I ]
> 150 — L —
[} |
50
0 +=52 - - -
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display
Calculate by /ﬁn;e by |
Arfw. . N fer I
| I ;
R . A8 Fn,. 23
Page 1 of 1
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INAE

URITED ANALYET AND ENGINEERING
CONSULTANT COMPANY LIMITED

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.uaeconsultant.com E-mail: uae@uaeconsuliant.com

| ~ MULTI-POINT GAS TEST REPORT

Test Date :Jan 17,2023
Equipment : Gas Analyzer (SO2) ~ Model: 431 =
Manufacturer :  Thermo SCIENTIFIC Serial Number : 1200506875 =
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (502) 4468 - PPM  Manufacturer : _Thermo SCIENTIFIC
Nitric Oxide (NO) 4594 PPM  Model :  146i ___4k
Methane (CH,) = L PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 9848 . .
Cylinder No. : EBD143262
Expiration Date : Jun 24,2024
L Multi-pointgastestdata T o
Reference Value (ppb) Analyz:;:;splav Difference Error | Percent Error [%o Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 301.2 1.20 0.40 0.40
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.31
:Acceptable Limit + 5%
| s
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INAE

LITED ANALYET ANDH

ENGINEERING
CONSULTANT COMPAMY LIMTTED

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.uaeconsultant.com E-mail: uae@uaeconsultant.com

- MULTI-POINT GAS TEST REPORT

Test Date  : Feb 27,2023

Equipment : Gas Analyzer (SO2) _ Model: 430

Manufacturer:  Thermo SCIENTIFIC | Serial Number : 1200906876 =
- Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z)  44.68 ~ PPM  Manufacturer : Thermo SCIENTIFIC _;
Nitric Oxide (NO) a554 - - PPM  Model ; _1a61 S e
Methane (CH.) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 9848
Cylinder No. : EBO0143262
Expiration Date : Jun 24,2024
e s T _ Multi-point gas test data = i
Reference Value (ppb) Analyt::’:;splav Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 |
‘ Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
‘ Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28 ‘
:Acceptable Limit + 5%

Analyzer Display(ppb)
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-y Airgas Specinlty Cases
' Alrpag JSA, LLC
.3 630 United Drive
an A'r Liquidte company El:;;mn:'ll;jlﬁc 2778y

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numher; EO4NI9SE15A01D3 Reference Numbar;,  122-402135167-1
Cylinder Number: EBD143262 Cylinder Volume: 1444 CF
Laboratory: 124 - Burham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGWVP Number; B2z2021 Valve Outlet: 660

Gas Cade: CONONOX, 502 BALN Certification Date: Jun 21, 2021

Expiration Date: Jun 21, 2024
— o

Certifization peromied in ascocdanse with "ERA Traseability Pretecs! for Assay ard Cenlification of Gaseous Calibrafon Standards (May 2012)° dacumant EFA
HOOR-12/531, vsing the 2ssay procedures listed. Analytical Metnadelogy does nol require coreciion far analylical interfarence, This sylinder has a 1ol anatylical
wncerainty as siated balow with a canfidercs Jevel of 85%. There ara no signikicant impuriies which affect tha use of this calibmlon mixire. Al cons enlratians arg ona
meleimole basis unless clhereise noted,

Lo Mot Uise This Cylinder below 100 psig. ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocod Total Relative Assay
Cancentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 45.96 FPM G1 +-1.4% MIST Traceable Q51412021 DR 12021
MITRIC DXIDE 45.00 PPM 45.94 PP G1 +f- 1.4% NIST Traceatle a8f14/2021, QBL2112021
SULFUR DIOXIDE 45,00 PPM 44.68 FPM G1 +f- 1.0% NIST Traceable 061472021, DE/21/2021
CARBON MOMOXIDE 1000 PPM g984.8 PPM G +f- 0.7% NIST Traceable 06/14/2021
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Cancentration Uncertainty Expiration Date
MNTRM 20061120 CCTOEDES 49.82 PP NITRIC OXIDEMITROGEN +H-1.0% Fab 02, 2025
PRM 12385 D685025 9.91 PPM NITROGEN BIOXIDEAIR #-2.0% Feb 20, 2020
GMIS 401423838102 CC505581 4,348 PPM NITROGEN DIOXIDE/NITROSGEN w21 Feb 18, 2023
NTRM 6011043 CCA73277 49.02 PPM SULFUR DIOXIDE/NITROGEN +H-0.68% Jun 17, 2022
NTRM 14060118 0434277 $90.8 PPM CARBOM MONCXIDEMNITROGEN +-0.6% Nov 15, 2025
The RM, PRM or RGM noted above |s only In refsrence o e GMIS used in the agsay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipeint Galibration
Nicelst 5700 AHROS01233 CO FTIR Jun 03, 2024
Micotat 5700 AHR0B01333 NO FTIR Jun 03, 2021
Micolat G700 AHRQ301333 NO2 FTIR Jun 03, 2021
Micolet 5700 AMRAA0 333 502 FTIR, Jun 03, 2021
W .

Triad Oata Available Upor Request

NOTES:PO #5221002807
GROSS WT: 28.40Kg
NET WT. 4.73hg

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

[ACCREDITED)
ﬁ CERT 3482.01

Approved for Release L‘aﬂaf}ﬁ Quqah




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue  15August, 2023 Certification No. 286/23
Page : | of 2
Object : Wind speed and wind direction
Manufacturer : LSI
Type - Dato Logger E-LOG 305 wind speed and wind direction  DNA 821
Serial No. Dato Logger 20080020 wind speed and wind direction 20040192
ID No. : No.18
Customer : United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.
Calibration Condition ;: Temperature 251 °C  Barometric Pressure 1012.8 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Mode! DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE OWTION

Calibrated by : N%W Si

Mr. Watcharapol Subwat MrlPj

romsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 286/23

15August, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/see m/see
1.00 = - - 1.0 0.00
3.02 = = - 29 0.12
5.00 - = s 4.6 0.40
7.04 - - - 7.0 0.04
9.02 - = - 8.6 0.42
11.01 - = = 11.0 0.01
13.01 = -~ = 12.7 0.31
15.01 - - = 15.1 -0.09
17.02 - = = 16.6 0.42
20.02 - - . 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by : &1 | (

Mr. Watcharapol Subwat

Mechanical Engineer




INNOVATIVE INSTRUMENT CALIBRATION LAB

INKOVATIVE INSTRUMENT CO. LTD, HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2] 16-5860~1 FAX: 166)0-21 16-T 140

Customer

Name

Address

At Rt A et Sk o

V!IIIIII

ANEI National Accreditation Bearg

v Buluafie Buswgaus e ACCREDITERD

CALINMATION LADORATORY
AC-2961

Pagelofl.

Certificate of Calibration

CONSULTANT CO..LTD.
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item

: Acoustic Calibrator

Manufacturer :01dB

Maodel : CAL3I

Serial Number 1 82795

18] : UAE.EFM.113/2560

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

H(23L2°C)

1 (50 +20%RH )

: (1013 £10.0 hPa)
: 26 June 2023

: 27 June 2023

: LAB | Acoustic

: UNITED ANALYST AND ENGINEERING

Certificate No : 23-ACT-109
Request No : Req-2023-1406

Class :
Range : 94

|
dB / 1000 Hz

Intrument Status :  Used

: In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

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

confidence approximately

Calibrated By :

95 %.

.

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

i

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

27 June 2023

The results related only to the ilem ealibrated. The certificate shall not be reproduced exeept in full, without written approval of the [nnovative Instrument

denansluAIvAY



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

afae

ANE} Kationg) Acoroditation ﬂ';.l.'!
ACEREDITED

POV ATIVE |

|IIIIIIH

TG MO0 13, SO1SUNTINAKORN 1] TAMBON BANG KAEO,

il B 1
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND S Ruut e R g n o

Hllllll

TEL: (663-2116-5860=1 FAX: (66)0-21 16=7 140 caunﬁ!'l;{glflll'.ﬁrinﬂamm

Page 2 of 2

—
Certificate No : 23-ACT-109
Request No : Req-2023-1406

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+dB) Class 1 ( =dB)
94 dB / 1000 Hz 94.11 0.11 - - 0.13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 = = 0.01 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 0.08 0.40 2.5

Note ;
= Acceptance limit was [EC60942:2017 Class 1
- The calibration results exclude the calibrator pressure correction

= The ealibration results exclude the microphone volume correction

End of Calibration

R 135 k]

The results related only 1o the ftem calibrmted. The certificate shall not be reproduced except in fiull, without written approval of the lrmovative Instrumest t'n..] ., !



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %

975 Moa 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

—_ o ————

NSC-TISITIS 17025
CALIBRATION 0118

Tel: +66 2709 4B60 Fax +66 2324 0917

Certificate No.:
Operation No.:

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

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20230291EA
CP2023070045

Certificate of Calibration

Sound Level Meter

RION

NL-62 (Meter), UC-59L (Microphone), NH-26 (Preampilifier)
00130357 (Meter), 02373 (Microphone), 00391 (Preamplifier)
UAE.EMAZ2.104/2556

United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road, Banechak
Phrakhanong, Bangkok 10260

24 July 2023
3 - 4 August 2023
7 August 2023

Ms. Juntaporn Kunhakom

oo W

( Mr, Sittichai Swaksuriyawong )
Group Manager

Approved by:

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurermnent was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

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

Page 1 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo.:

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

ID No.:

CP20230291EA

Ambient Temperature:

Relative Humidity:

Pressure:

Method of Calibration :-

IEC 61672-3:2013.

Calibration Report

Sound Level Meter

RION

NL-62 (Meter), UC-59L (Microphone), NH-26 (Preamplifier)
00130357 (Meter), 02373 (Microphone), 00391 (Preamplifier)
UAE.EMAZ2.104/2556

(23+2)°C

(50 +15 )%
(101.3 + 1.5) kPa

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1024-22 6 November 2023
2)|Arbitrary Function Generator AFG2021 C010063 CK20230040EA 26 June 2024
3)|Programmable Attenuator PAS 2755 EF-0034-22 30 October 2023
4)16.5 Digit precision multimeter 8846A 9610014 CB20220223EA 14 Movember 2023
5)|Pressure humidity and CL1-P230024 20 March 2024

PTU301 F0640002
Temperature Transmitter CD20230196EA 23 July 2024
6)|Pressure humidity and CL1-P230032 4 April 2024
PTU301 FO640003
Temperature Transmitter CD2023019TEA 23 July 2024
7)|Perf Audio Anal UB903B | Mysestooos | Col0Z20038EA 14 Febnary 2029
r
SRR AR CK20220080EA 8 September 2023

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metroloay (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

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

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (ciB) (dB) (dB)
94.0 94.0 00 +0.7

Note : Absolute sensitivity was established by the use of the Sound Calibratar RION Type NC-74 5/N : 34615278.

Page 2 of 6

naslumuny



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20230291FA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

163

2.2 Microphone replaced by the electrical input signal device

Freguency Measured value
Weighting (dB)
A-weighting 12.1
C-weighting 185
Z-weighting 275

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

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

Frequancy Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-\Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.1 0.0 0.2 +1.0
1000 0.0 0.0 0.0 0.7
8000 0.0 0.0 0.0 +1.5;-2.5

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

Fragquency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.1 +=1.0
125 0.1 -1 0.0 +1.0
250 0.0 0.0 0.1 +1.0
500 0.0 0.0 0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.1 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.1 0.1 0.0 +1.5: -2.5
16000 -1.3 -1.3 0.1 +2.5; -16.0
1
Fage 3of6 narslueuny



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230291EA

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

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

5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

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

Time Period to Reference Record SPL at Deviated value PO ——
Apply Signal SPL Conclusion of Time
{rmin) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1

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

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 4.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +().8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
130.0 130.0 0.0 +0.8
131.0 131.0 0.0 +0.8
132.0 132.0 0.0 +0.8
1330 133.0 0.0 +0.8
134.0 134.0 0.0 +0.8
135.0 1350 0.0 +0.8
136.0 136.0 0.0 +0.8
137.0 137.0 0.0 +0.8

Page d of 6
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ELICTICAL AND FEECTRGRES BRSTITLTE

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230291EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
80.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
45.0 19.0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
29.0 289 -0.1 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +0.5
Fast i 108.9 0.1 +1.0;-1.5
0.25 83.9 0.1 +1.0;-3.0
Slow 200 119.6 0.0 +0.5
2 100.0 0.0 +1.0;-3.0
200 120.0 0.0 +0.5
LAE 2 100.0 (.0 +1.0;-1.5
0.25 90.8 -0.2 +1.0;-3.0

Function : 9. Peak

C sound level

Number of cyclas Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (cdB) (dB)
Coriees 1254 125.2 0.2 £2.0
cycle

Positive 124.4 124.1 03 £1.0

half cycle
N 124.4 124.1 03 £10

half cycle

Page 5 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20230291EA

Calibration Report

Function : 10. Overload indication

_ Measured value (dB) Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.5 139.5 0.0 +15

Function : 11. High-Level Stability

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

Time Period to
Apply Signal
(rnin)

Reference SPL

(dB)

Record SPL at
Conclusion of Time
Period (dB)

Deviated value

(dB)

Acceptance limits

(dB)

5

129.0

129.0

0.0

+0.1

Uncertainty of measurement

; Maximum-permitted uncertainty
’ Uncertainty
Function of measurement
(dB) (dE)
1) Indication at the calibration check frequency 0.320 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical sienal tests of frequency weightings 0.30 0.60 (10Hz to akHz)
- Free-field sound pressure response level ) 0.70 (>dkHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Qverload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Rernarks:

1. The acceptance limit is for the deviated value.

2. Acceptance limits was |[EC61672-3:2013 Class 1.

3. The coverage factor k = 2.00

- - End of Report - -

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

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:ical-center@sithiphorn.com http://wwwisithiphorn.com CALIBRATION 0394

Cert. No. : ACL23182
Pages : lof§

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-62 / Microphone UC-59L / Preamplifier NH-26

Serial No.: 00130359 /02371 /00390

ID No.: UAE.EFM.105/2556

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND,

Location : .
Ambient Temperature : (23.0+3) 0
Pressure : (1013 +£3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 29 MAY 2023
Calibration Date : 07-08 JUNE 2023
Date of Issue : 09 JUNE 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 p /@\-

Thanakul Petchurai

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

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

nansluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
PESREIATRS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23182
Job No. : VC66AC0062
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-23  07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076  EEL.BP 20/0266 13-FEB-24
Digital Multimeter 34461 A MY60024273  EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23  14-FEB-24

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

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

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

assoclates

Continuation of Calibration Certificate

Summary of Measurement Result :

Job No.

Cert. No. : ACL23182
: VCoH6AC0062

Pages : lof8

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

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

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

Continuation of Calibration Certificate

associatec

Cert. No. : ACL23182

Job No. : VC66AC0062
Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 £0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.8
2.2 The microphone of the sound level meter was replaced by electrical signal input deviee,
Frequency Measured value
Weighting (dB)
A - weight 9.5
C - weight 13.9
Flat 23.3
3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ] ] ' Acceptance
Flat C- t A-
! weigh il Limits
125 0.3 0.3 0.3 + 1.0
1000 0.1 0.1 0.1 0.7
8000 0.1 0.1 0.1 +1.5,-2.5
1
nanslueuny
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SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23182

Job No. : VC66AC0062
Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
{Hz) . 4 Acceptance
Flat C-weight A-weight Limmits
63 0.0 -0.1 0.1 =10
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 -0.1 £1.0
500 0.0 0.0 -0.1 £1.0
1000 0.0 0.0 0.0 +1.0.
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.0 0.1 +1.5,-2%
16000 0.0 -1.3 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated ‘Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +£02
Flat 94.0 94.0 0.0 +0,.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.1

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

Continuation of Calibration Certificate

Cert. No. : ACL23182
Job No. : VCo6AC0062

Pages : 6ol8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +0.8
136.0 136.1 0.1 +(.8
135.0 135.1 0.1 +0.8
134.0 134.1 0.1 +0.8
133.0 133.0 0.0 +().8
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +().8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +().8
109.0 109.0 0.0 +(.8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 +(.8
94.0 894.0 0.0 +(.8
89.0 39.0 0.0 +().8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 0.8
74.0 74.0 0.0 +(.8
69.0 69.0 0.0 +).8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 L X0.8
49.0 49.0 0.0 0.8
44.0 44.0 0.0 +().8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +(.8
30.0 30.0 0.0 (.8
29.0 29.0 0.0 +(0.8
28.0 28.0 0.0 +(0.8
27.0 26.9 -0.1 +().8
26.0 25.9 -0.1 +().8
25.0 249 -0.1 +0.8

LBNEITRIAIUAN
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SITHIPORN ) SITHIPORN ASSOCIATES CO,LTD.
EERETRE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23182
Job No. : VC66AC0D62

Pages : 7Tof8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 116.9 0.1 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 107.9 -0.1 1.35:1=5:D,
Slow =
200 800 127.6 127.5 ~f).1 =1.0
0.25 I 99.0 98.8 0.2 1i81r=5.0
SEL 2 8 108.0 107.9 -0.1 1.05-25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 | . 00 +2.0
One 136.4 136.0 -0.4 +2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 132.9 -0.1 +1.0
Positive half cycle 1354 135.1 -0.3 +1.0
Negative half cycle 1354 135.0 -0.4 +1.0

lﬂﬂﬂ"ﬁ‘lﬁj AUAAU
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SITHIPORN,

assoclates

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Cert. No. : ACL23182

Job No.
Pages
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 105
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1

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

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

QF-TS12-04-04-020664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorm.com ~ CALBRATION 0394

Cert. No. : ACL23033
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-62/ Microphone UC-59L / Preamplifier NH-26
00391458 /01748 / 01553

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND,

(23.0 £3) e
(1013 £3) kPa
( 500 £20 ) %

06 JANUARY 2023
09 JANUARY 2023
16 JANUARY 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 /!M

(  Thanakul Petchurai

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

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

QF-TS812-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RPN CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23033
Job No. : VC66AC0023
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model al No. Cert, No. Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 (09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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

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

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

naslupmuny
>

QF-T512-04-04-020664



SITHIPORN SITHIPORN ASSOCIATES CO.,LTD.

ociate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23033
Job No. : VC66AC0023
Pages : Jof8

Uncertainty

QF-TS12-04-04-020664

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

Continuation of Calibration Certificate

1SsO0Cl1ales

Cert, No. : ACL23033
Job No, : VC66ACD023

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 94.0 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.9

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

Frequency Measured value
Weighting (dB)
A - weight 11.4
C - weight 16.5
Flat 23.7

3. Acoustical signal tests of frequency weightings

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

QF-TS12-04-04-020664

Frequency Deviation from various frequency weighting response curve (dB)

H: Acceplance
(Hz) Flat C-weight | A-weight 8

Limits
125 0.4 04 0.4 = 1.0
1000 0.2 0.2 0.2 £+ 0.7
8000 -0.6 -0.6 0.6 +1.5,-2.5

1
enaslupmuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
PEERRTANES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23033

Job No. : VC66AC0023
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Bz} Flat C-weight | A-weight iggepiance
Limits
63 0.0 0.0 -0.1 +1.0
125 0.0 0.0 0.0 1.0
250 0.0 0.0 0.0 +1,0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 -1.2 -1.2 +25,-160
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 s
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 0.2
5.2 Time weighting at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +().1

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

dssOcClales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL23033
Joh No. : VC66AC0023

Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 £0.8
136.0 136.0 0.0 +0,8
135.0 135.0 0.0 +0.8
134.0 134.0 0.0 +0,8
133.0 133.0 0.0 +0.,8
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +0.8

99.0 99.0 0.0 +0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54,0 54.0 0.0 +0.8
49.0 49,0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34,0 34.0 0.0 +0.8
30.0 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 +0.8
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 +0.8
25.0 25.0 0.0 +0.8
Lanms‘luﬂ'mﬂu
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

dssocCclales

Continuation of Calibration Certificate

Cert. No. : ACL23033

Job No. : VC66AC0023
Pages : 7Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limils
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 0.8
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-50
Fast 2 3 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 £1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 1.5 375.0
SEL 2 8 108.0 108.0 0.0 105 =25
200 800 128.0 128.0 0.0 =1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.7 -0.7 £2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 -0.2 £1.0
Negative half cycle 135.4 135.2 -0.2 £1.0
1
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
Sad e i bl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23033

Job No. : VC66AC0023
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 £1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1

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

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

End of Calibration Certificate
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Cert.No.: 23CH122¢
Page.. 10of3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA1G0019
D No. : UAE.EFM.202/2564(EFM.pH.10/64)
Condition As-Recelved: Used Item
Recelved Date : 28 Septemnber 2023
Calibration Date : 27 September 2023
Reference : 2309-0881WSCH
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

Ambient Temperature : {25 &£ 25} °C
Relative Humidity : (50 = 15) %
Calibration Procedure: In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified refarence material {CRM)

- CP-CHE2 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

! ]
Approved by : Sc;uﬂ"p

Approved Signatary

(\/) Saithip Meangmai
{ ) Warakom Lerngagtrakul
{ ) Ponpan Paipim

Issue Date : 2 Oclober 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificale may nat be repraduced other than in foll, eacep with the prior wrilen

Appraval of the head of Corpurale Services 3 . Equipment Calibration and Testing Serviess.

nasluemuny
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Cert.No.: 23CH1226

Page.: 20f 3
Condition of this callbratlon result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2] Ref. Standard Thermometer 4982054 110RCO44 231908 26 Jul 2024

This certification is traceable to the Intemnaticnal System of Unit maintained through:-
- Technology Promaotion Association {Thailand-Japan)

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lat No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

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

Calibratlon Results
Function : m¥ Measurament
Ferforming standard curve by Fluke at pH (4,7)7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (+mV) K
pH my my pH
pH Meter 4.00 177.48 177.6 4.01 0.058 200
S/N.: HA1G0019 7.00 0.00 0.2 7.00 0.058 2.00
7.0C 0.00 0.2 7.00 0.058 2.00
10.00 -177.48 -177.2 10.01 0.058 2.00

nasluemuny
a 1182400



Cert.No.: 23CH1226
Page.: 3of 3
Calibration Resulis
Function : pH Measurement
Perfoarming three buffers standard curve by using buffer nominal pH {4,7){7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement| factar
(mV) (1) k
pH Electrode 4,308 4.01 141.5 0.0072 2.00
SiN.. - 8.988 5.98 -34.8 0.011 2.00
B.986 7.00 -24.2 0.011 2.00
5,997 10,01 -205.7 0.0085 2.00
Function : Temperature Measurement
{ ") Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serfal No. ! c
Dimansion of probe;
- Length : 103 rmrm
- Diameter : 16 mm
- Immersion Depth ; ad mm
Calibratlon Standard uuc* Error Uncertainty of | Coverage
Point Temperatire Reading measurement factor
(°c) (°c) (°C) (°C) (£°C) K
250 25.002 250 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 013 2.00
350 35.003 35.0 ~0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing & level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALTBRATION AND TESTING SERVICES

33444 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGROK 10230

THL. 0-2717-3000 FAX., (-2719-9484

Cert.No.: 23TW219
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Meodel :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure !
Tested by :
Approved by :

(./) Saithip Meangmai

{ ) Warakarn Lerngagtrakul

{ ) Ponpan Paipim

[ssue Date :

DO Mater

Haoriba

LAQUA-DO210

HE1D0008

UAE EFM 207/2564({EFM.DO.09/64}
26 September 2023

27 Seplember 2023
2308-0884WSC-3

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

Temperature (25+£5)°C

Humidity (50 £ 20) %

In - house method ;. CP-CHS

by Comparison Technigue with Azide Modification Method

Walalak Sirithean

Sl

i
Approved Signatory

29 September 2023

nasluemuAy
5 0325261



Cert.No.: 23TW218
Page.; 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the Internationat System of Unit through the reference standards
laboratory of Industrial Galibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1} Buretta - 130BU1D 23CG1172 22 Mar 2025
2] Balance 1124013382 140RC006 23MM18 20 Feb 2024

2. Standard kMaterial :-

Material Manufacturer Lol No. Assay
Sadium Thiosulfaie pentahydrate Merck AM1783316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissclved Oxygen Probe No.: OK1B00Z0
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mgiL} (mg/L) (mgiL)
8.16 8.16 0.0071

This report was certified only for the instrument we tested It is allowable to usse for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for adverlising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

~o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SFRVICES 3: EQTTPMENT CALIBRATION AND TESIING SERVICES
33404 PATTANAKARN RO AL SO 15, SUANLUANG, SUANLUANGG BANGROK 10230
TEL. 0-2717-3000-25  FAX. (-2710-94%4

H5C-TIS-TISA70 2%
CALIBRATION 0046

Cert. No.: 23.IM168
Page.: 1 of 2

Certificate of Calibration

Equipment : DO Meter with Sensor
Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D00GS

ID No. : UAE EFM.207/2564(EFM.D0O.09/64)

United Analyst and Engineering Consultant Co. Lid,
3 5oi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Submitted by ;

Location : TPA Chemistry Calibration Laboratory

Received Order:
Calibrated Date ;

25 September 2023
29 September 2023

Ambient Temperature :
Relative Humidity :
A Line Voltage :

Calibrated by ;

Approved by :

{ )Pornlhippa Tameyakul
{ } Ponpan Paipim

{y/} Suwit [mjai

Issue Date :

(26%10)°C
(50 +30)%
(220£22 )V

Krisda Malee

L

Approved Signatory

S Qctaber 2023

The Uncertainties are for a confidence probability of approximately 95%

This cortificate may not be reproduced ather thar in fall, exeept with the prior wotken

Approval of the head of Comuorue Services 3 Bquipcnt Calibration and Testing Services.

wnansluemuAy
A 0059010



Cert. No.: 23LM168
Page.: 2 of 2

DO Meter with Sensor
Used ltem
2309-0884WSC-4

Equipment :

Condition As-Received :

Reference :

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-QOT01 according to comparison with

Industrial Platinum Resistance Thermometer { IPRT ) into Temperature Bath.
The femperature scale used was based on ITS-90,
Condition of this result of calibraticn

1. Reference standard instrement:-

Instrument Serial No. Cart. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only 1o the ilem calibrated on date and place of calibration.
3. This certification is traceable to the International System of Linit.
Remark : TPA : Technology Fromotion Association [ Thailand - Japan }
Resuit of Calibration :- { *) Without Adjustment
Function : Temperaturé measurament.
This instrument was connected with temperature sensor, S/N.: 18F100252
Calibration| Immersion Standard uuc* Error NI Coverage
Point Depth Temperature Reading — Factor
(c) | (mm) (°C) {C) (“C ) (+°C) k
25.0 100 25.004 24.8 -0.204 016 2.00
30.0 100 30.000 29.8 -0.200 0,18 200
350 100 34,908 34.8 -0.188 216 2.00

UUC* : Unit Under Calibration

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

-al0o-
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SN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE STRYICES 3: EQUIFMENT CATTRRATION AND TESEING SERVICES %;’?;—:\\“‘; 5
534id PATTANAKARN ROAD 501 |8, SUANLUANG, SUANLUANG BANGKOK 10250 ol - .
HESC-TISI-TIS1TO 25
TEL.(-2717-3000-28 FAXN0-2719-9454 CALIBRATION 0008

Cert.MNo.: 23CH1571
Page.: 1 cf 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received;

Received Date :
Calibration Date :
Reference :

Submitted hy ;

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by ;

(/) Saithip Meangmai

{ ) Warakorn Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

Conductivity Meter

Horiba

LAQUA-EC210

HCOJ0020
UAE.EFM.078/2564(EFM.SCT.04/64)
Uszed Item

13 December 2023

14 December 2023
2312-0277WSC-2

United Analyst and Engineering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhaneng, Bangkok 10260

(25 £ 25} C
(50 £ 15) %

In -house method :

- CP-CHE by direct measurement

with certified reference material (CRM)

- GP-CHE by comparison with standard thermometer

Walalak Sirithean

&Jﬁbp

Approved Signatory

18 December 2023

‘The Uncertainties are for a confidence probuhility of approximately 95%

This cerrificas moy 1w be reprocuced oiher than in foll, axcept with the prior wricten

Approstal o the hewd of Corporate Services 3 Bquipment Calibration snd Testicg Services.

ionanslinzuny



Cert.No.: 23CH1571

Page.:20of3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1} Thermometer 9545224  130RCQ03 231435 10 Apr 2024
2} Ref. Std. Thermometer 4882054  110RCO44 231908 28 July 2024

- This Ceriification is traceable to 5| Throught Technology Promotion Association {Thailand - Japan)
2. Cerified Reference Materials :-
- Conductivity calibration solution, CPA-chem Lid., The measurement results are traceable to 8l
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution

Manufacturer Lot No. Exp. date
1413.0 pSiem CPA Chem 931055 30 Sep 2024
12 880 m&fem CPA Chem 913597 14 July 2024
- Control Conductivity calibration solution temperature by Water bath {25:0.1} E1C
3. This certificate is valid anly to the item calibrated on date and place of calibration.
Calibration results
Funstion : Conductivity Measurement
{*) After Adjustment at 1413.0 uS/em
Conductivity Electrode Serial No.: 9BOK0167
Standard Before Adjustment Aftar Adjustment Ungcertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k
14493.0 pSicm 1402 pSfem 1413 pSicm 9.2 uSfem 2.00
12.880 mSicm 12.30 mSfem 12.64 mSfem 0.086 m&/icm 2.00

Remark

= JUC* = Unit Under Calibration

St

\onssiumuny




Cert.No.: 23CH1571

Page.; 30of 3
Calibration Results

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : 9383
- Serial No. : SBOKO1GY
Cimension of probe;

- Length ; 104 mm

- Diameter : 16 mm

- Immersion Depth : 80 mim

Calibration Standard vucH Uncertainty of | Coverage

Point Temperature Reading Errer Measurement factor
(°c) {’c) (‘c) (°c) (£°C) k
250 25.001 25.0 =0.001 0.13 2.00
30.0 30.001 30.0 -0.001 013 2.00
35.0 35.000 351 0100 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty muliiplizd by a coverage
factor k, providing & level of confidence of approximately 85 %.

=000~
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INNOVATIVE INSTRUMENT

CALIBRATION LAB

INNOVATIVE INSTRUMENT C0O., LTD. HEAD OFFICE

T I3 MOO 13 501 SUNTINAKORN 11 TAMBON BANG KAEQ.

L[]

I

BN WO W iE l Ah
B RIS AR W AR B N AR

- l.lII | Wat Iurmmun Haard
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND Lt ST R
TEL: 1660021 16-3860-1 FAX: (6610-21 16-T140 R e T IRY
Pagelof2.
 —— ————
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-117

Address

CONSULTANT CO,,LTD,
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Model

Serial Number

1D

: Acoustic Calibrator
: SVANTEK

: SV 36

: 107224

: UAE.EFM.171/2564

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

(234+2°C)

2 (50 £ 20 %RH )
(1013 £10.0 hPa )
: 21 July 2023

: 4 August 2023

: LAB | Acoustic

Request No : Req-2023-1546

Class : |
Range: 94 114 dB / 1000 Hz

Intrument Status :  Used

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

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEl 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (S1).

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

confidence approximately

Calibrated By :

95 %.

€

The resulrs refated only 10 the iiem ealibrated. The eenificate shall not be reproduced except in full, without written approval of the Ilum»amc Insrument tux

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

,g.'\.a n
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 4 August 2023

AR



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

7139 MOO 13 SOTSUNTINAKORN 1] TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: 166H-2116-3860-1 FAX: (6621 16-T140

i)

|I|||1III

BN WAaAOT IWIE ]
AR BB AATA W PR RS AN 6 K AR

i BuTuc e Suangius 4905

arfan

ANS! Narinaal Arcreditaban Saart
ACCREDITED

CALIBAATEIN LABORATORY
C-2961

Page 2 of 2

Sound pressure level

Certificate No : 23-ACT-117
Request No ; Req-2023-1546
Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (£+dB) Class 1 (= dB)
94 dB / 1000 Hz 84.03 0.03 = = 0.13 0.25
114 dB / 1000 Hz 11411 0.11 - - 0:13 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 = = 0.01 0.70
114 dB / 1000 Hz 1000.00 (.00 E - 0.01 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£%) | Class 1(+%)
94 dB / 1000 Hz 0.26 - 0.40 2.5
114 dB / 1000 Hz (.38 - 0.40 2.5

Note :

- Acceptanee limir was IEC60942:2017 Class 1

- The calibration results exclude the calibmtor pressure comection

- The calibration resulis exelide the microphone volume comrection

End of Calibration

The results related only v the item calibrated. The certificate shall not be reproduced except m full, without written spproval of the Innovative Instrument Co.

ipn@slunaun



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel,0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://wwwisithiphorn.com CALIBRATION 0394

Cert. No. : ACL23179

Pages : 1ol8
L] L] L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00558037 / 200032 / 47892
ID No.: UAE.EFM.036/2558
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOl UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : -
Ambient Temperature : (23.0=+3) b 2
Pressure : (101.3 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 29 MAY 2023
Calibration Date : 07 -08 JUNE 2023
Date of Issue : 09 JUNE 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 W—_

(  Thanakul Petchurai

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

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

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

Continuation of Calibration Certificate
Cert. No. : ACL23179
Job No. : VC66AC0062
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

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

Instrument Model Serial No. Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461 A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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

3.1 National Institute of Metrology (Thailand).

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

lﬂﬂﬂ’ﬁ‘llllﬂ'l'llﬂﬂ
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

assocliates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL23179
Job No. : VC66AC0062
Pages : 3of8

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

Note :

Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

QF-TS12-04-04-020664

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

Continuation of Calibration Certificate
Cert. No. : ACL23179

asspDcialecs

Job No. : VC66ACD062
Pages : d4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Aceeptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
154

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.2
Flat 24.1

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight |  A-weight -
Limits
125 0.0 0.1 0.1 + 1.5
1000 -0.1 -0.1 -0.1 % 1.0
8000 1.6 1.7 L £5,0

nanslumuny
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23179
Job No. : VC66AC0062
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz,
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Yy Acceptance
Flat C-weight A-weight Lisnis
63 -0.1 0.1 0.0 42.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 £2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £(0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB ) (dB)
Fast 94.0 94.0 0.0 +£0.1
Slow 94.0 94.0 0.0 £ (.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 04.0 0.0 +0.3
ienansluemuny

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

associate:

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 =01
135.0 135.0 0.0 25151
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 £1.1
126.0 129.0 0.0 + 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 = 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +=1],1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.1 0.1 +1.1
84.0 £4.1 0.1 +1.1
79.0 79.0 0.0 2.1
74.0 74.1 0.1 151
69.0 69.1 0.1 151
64.0 64.0 0.0 +1.1
59.0 59.1 0.1 +1,1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1,]
44.0 44.0 0.0 % 1.1
39.0 39.0 0.0 = 3) b
34.0 34.0 0.0 +1.1
30.0 29.9 0.1 +:1.1
29.0 29.0 0.0 i1
28.0 28.0 0.0 +=1.1
27.0 27.0 0.0 -3 1|
26.0 259 -0.1 + 1.1
25.0 25.0 0.0 £1.]

Cert. No. : ACL23179
Jobh No. : VC66AC0062
Pages : 6of8
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL23179
Joh No.

Pages : Tol8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 =1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 ! 108.0 107.9 -0.1 1.5.5=5:0
Fast 2 8 117.0 117.0 0.0 1.05-2.5
200 800 134.0 134.0 0.0 +1.0
2 8 108.0 108.0 0.0 1.5;-5.0
Slow i
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.55-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 1354 -1.0 +3.0
Number of cycle Anticipated | Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 £2.0
Positive half cycle 1354 135.2 -0.2 £2.0
Negative half cycle 1354 135.3 -0.1 £2.0

: VC66AC0062

li)ﬂﬂ"li‘llll U
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23179
Job No. : VC66AC0062
Pages : Bof§
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.8 89.6 -0.2 +1.5
12. High level stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

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

End of Calibration Certificate

li)ﬂ?l’]i‘hll U
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

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

Cert. No. : ACL23131

Papes : 1of8
[ ] L] -
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00409178 / 185837 /90624
ID No.: UAE.EFM.017/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UJAE)
81 SO UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location :
Ambient Temperature : (230 %3) °C
Pressure : { 1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 18 APRIL 2023
Calibration Date : 24 -26 APRIL 2023
Date of Issue : 27 APRIL 2023
Calibrated by : Nathakorn Pisutpaisan

( Thanakul Petchurai

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

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

nansluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
LESREISRS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23131
Job No. : VC66AC0048
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

I. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42K Al 34560495 AA-3002-23 14-FEB-24

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

3.1 National Institute of Metrology (Thailand).

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

nansluguny

7 ffe o

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
adbid i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131
Job No. : VC66AC0048

Pages : 3of8

Summary of Measurement Result :

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

Note : Pass/Fail evaluation for each parameter,
will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

nanslurmuny
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S ITH IPORN; SITHIPORN ASSOCIATES CO.,LTD.
Gl CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23131
Job No. : VC66AC0048

Pages : 40f8

Result of calibration

1. Absolute sensitivity

Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) 5 Acceptance
Flat C-weight A-weight
a ik e Limits
125 0.3 0.3 0.3 £ 1.5
1000 0.1 0.1 0.1 + 1.0
000 1.3 13 1.3 £5.0

QF-TS12-04-04-020664 lﬂﬂﬂ'ﬁ‘hl 'J‘Uf'p.l
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SITHIPORN, SI THIPORN ASSOCIATES CO,LTD.
Fesinie: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131
Joh No. : VC66AC0H048
Pages : 50f8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz,

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) x Acceptance
Flat C-weight A-weight icaits
63 -0.1 -0.1 -0.1 =2.0
125 -0.1 0.0 -0.1 +1°5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94,0 0.0 +0.2
C - weight 94.0 94.0 0.0 + (.2
Flat 94.0 94.0 0.0 +().2
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £ 0.1
Slow 94.0 94.0 0.0 + (.1
Leq 94.0 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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QRN; SITHIPORN ASSOCIATES CO,LTD.
L83 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131
Job No. : VC66AC0O048

Pages : 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +1.1
136.0 136.1 0.1 =171
135.0 135.1 0.1 e
134.0 134.1 0.1 1.1
133.0 133.0 0.0 £1:1
132.0 132.0 0.0 +1,1
131.0 131.0 0.0 +1.1
129.0 129.1 0.1 1.1
124.0 124.0 0.0 +1.]
119.0 119.1 0.1 =15
114.0 114.1 0.1 i 1]
109.0 109.1 0.1 .11
104.0 104.1 0.1 +1.1
99.0 99.1 0.1 +1.1
94.0 94.0 0.0 £1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 111
74.0 74.0 0.0 151
69.0 69.0 0.0 £1.1
64.0 64.0 0.0 22351
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 &+ 1.1
39.0 39.0 0.0 = b
34.0 34.0 0.0 £ 1.1
30.0 30.0 0.0 1.1
29.0 29.1 0.1 - B
28.0 28.0 0.0 £1.1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 C R |

wnanslumuay
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s ITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
FADEIRRE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131
Job No. : VC66AC0O048

Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1:55 550
Fast 2 8 117.0 117.0 0.0 1.0, -2.5
200 800 134.0 134.0 0.0 +1.0
2 R 108.0 108.0 0.0 1355010
Slow
200 200 127.6 127.6 0.0 £1.0
0.25 I 99.0 98.9 -0.1 1832540
SEL 2 8 108.0 108.0 0.0 120325
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 1364 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 2.0

nansluruny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BEERE IS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23131
Job No. : VC66ACO0OD48
Pages : Bof§

11. Overload indication

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

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

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

End of Calibration Certificate

nanslumuny
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd. Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://wwwisithiphorn.com ~ CALIBRATION 0394
Cert. No. : ACL23147

Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL M
Manufacturer : RION
Model : NL-42/ Microphor
Serial No.: 01010781 / 19453¢
ID No.: UAE.EFM.084/2565

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULT.
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,

Ambient Temperature : (23.0 £3) °C

Pressure : (1013 £3) kPa

Relative Humidity : ( 50,0 £20 ) %o

Received Date : 05 MAY 2023

Calibration Date : 08-09 MAY

Date of Issue : 10 MAY 2023

Calibrated by : korn Pisutpaisan

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

nansluemuny
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
REs0Ciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23147
Joh No. : VC66AC0053
Pages : 20f8

Calibration Procedure : CP-AC-01

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

The SLM had tests to Acoustical and Electrical signal tests o ency weighting with Anechoic chamber and Reference
Standard Instruments,
For tests results of each items were made by observation of each

Condition of this result of calibration :

Maodel Serial No,

avefon 33210A MY48017076
Wmﬁenemor 33511B MY52302742
Digital Multimeter 33461A MY53220104 266
Digital Multimeter 33461A MY53220076 EEL.BP 29/026
Digital Multimeter 34461 A MY60024273 }
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900 :
MmhsAmphﬁer NA-42KAI 34560495 3-24

2. This result of calibration was found accurate as shown on date and place of calibrati
3. This certificate is traceable to the international system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological R

nansluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
EERCINISE— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23147
Job No. : VC66AC0053

Pages : 3of8

Summary of Measurement Result ;
Maximum-permitted
Parameter uncertainty of
surement (dB)
1. Absolute sensitivity N/A
2. Self-generated noise v A
3. Acoustical signal tests of frequency weightings
125 Hz v | - 0.3
1000 Hz v - 0.3
8000 Hz v 0.3
4, Electrical signal tests of frequency weightings
" For 10 Hz to 4 kHz 7 - 0.3
For > 4 kHz to 10 kHz v 5 0.3
For > 10 kHz to 20 kHz - - -
5. Frequency and time weightings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the reference level range v - 0.2
8. Level linearity including the level range control v | - 02
9. Tone burst response v -
10. Peak C sound level v - 35
11. Overload indication v 0.25
12. High level stability 0.1
Note : Pass/Fail evaluation for each parameter,
will be considered together from the acceptance limit and tted uncertainty of measurement.
1
nansluemuny

QF-TS12-04-04-020664
=
" ’



SITH ! PORN; SITHIPORN ASSOCIATES CO,LTD.
Siseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23147
Job No. : VC66ACO0053

Pages : 4o0f8

ult of

1. Absolute sensitivity
Reference
(dB)
93,9 (93.98)

2.1 Normal test

Measured Value
(dB)
14.4

2.2 The microphone of the sound level meter was replaced by electrical signa

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.1
Flat 228

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a leve

Frequency response curve (dB)

(Hz) Acceptance

- Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 5.0
nansluemuny
QF-TS12-04-04-020664
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SITH ! PORN; SITHIPORN ASSOCIATES CO.,LTD.
PiEaciaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23147
Job No. : VC66AC0D53
: Sof8

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

Pages

Frequency Deviation from various freq
() Flat C-weight
63 -0.1 0.0
125 0.0 0.0
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0
4000 0.0 0.0
8000 0.0 0.1
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated
Frequency Value
Weighting (dB)
A - weight 94.0
C - weight 94.0
Flat 94.0
5.2 Time weighting at 1 kHz
Frequency Value ralue
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 = 0.1
Leq 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 +0.3
1
nansluemuny
QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Acceptance

Anticipated Measured Deviated
Value Value its
(dB) (dB )
137.0 137.0
136.0 136.0
135.0 135.0 0.
134.0 134.0 0.0
133.0 133.0 0.0 +1.1
132.0 132,0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 =40 A
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 a1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 & 1.1
94,0 94.0 0.0 1.1
89.0 89.0 0.0 +1.1
84,0 84.0 0.0 +1.1
79.0 79.0 0.0
74.0 74.0
69.0 69,0
64.0 64.0
59.0 59.0
54.0 53.9 ]
49.0 49.0 0.0 1.1
44.0 44.0 0.0 +1.1
39.0 38.9 0.1 +1.1
34.0 34.0 0.0 +1.1
30.0 299 -0.1 + 1.1
29.0 28.9 -0.1 +1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 +].1
26.0 25.9 -0.1 +1.1
25.0 24.8 -0.2 +1.1

Cert. No. : ACL23147
Job No. : VC66AC0053
Pages : 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Cert. No. : ACL23147
Job No. : VC66AC0053
Pages : Tof8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value imits
(dB) (dB)
Auto 94.0 94.0
9. Tone burst response
Time Tone burst Anticipated | Measured
duration, Tb Cycle Value Value Val
Weighting | (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
2 8 108.0 108.0 0.0
ol 200 800 127.6 127.6 0.0
0.25 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.1 0.1
10. Peak C sound level
Number of cycle Anticipated | Measured
in Value
test signal (dB) dB )
Continuous 133.0 £3.0
One 136.4 £3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.2 -0.2 2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
ienanslumuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BEERCinTEs CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23147
Job No. : VC66AC0053
Pages : Bof8

11. Overload indication

Measured value ( dB )
Positive Negative

896 | 896
SLM Display | SLM Display
‘roquenc; at initial
Weighting (dB)
A - weight 137.0

The reported uncertainty is based on a standard uncertainty multiplied by cov
or any value following calculation,providing a lavel of confidence of appro

End of Calibration Certificate

nansluemuny
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNONVATIVE INSTRUMENT (O LTD. HEAD OFFIUE

TAMMOY LY SOLSUNTINARORN T TAMBON BANG KALO

AMPHOE BANG PHLESAMUT PRAKAN PROVINGCE 10540 THATLAND

TEL: (60021 16eS860-1 FAN (6000-2 ] 10-7 140
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CALIBRATION LASORATORY
AC-1961

Page:1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-222
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Reg-2023-1748
Unit Under Calibration Details
Measurement item ; : Moise Dosimeter Microphane Class: 2
Manufacturer ¢ SVANTEK Microphone Model : SV 2718
Model : SV 10418 Microphone S/N : 68647
Serial Number : 67627 Preamplifier Model @ -
1 Preamplifier &N : -
Resolution 01 dB Intrument Status © Used
Calibration Environment and Details
Temperature $2ECE2C
Hurmidity i S0 %RH = 20 %RH
Barometric Pressure ¢ 1013 hPa £ 10 hPa
Received Date :+ 21 August 2023
Calibrated Date 1 29 August 2023
Calibration Procedure . In-house method CP-NDM-01 based on IEC 61252 : 2017
Loecation of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracehility
Multifrequency Calibrator Quest Quest-cal 188272 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 & October 2023 GRAS
Sine Generalor Svaniek Svand01 131 12 October 2023 WK Electric
Timer EXTECH . 05-ACT 20 March 2024 TPA
Note
The reported uncertainty s based on standard uncertainty multiplied by the Coverage Factor & = 2. providing a level of confidence approximately 95 %,
Calibrated By : J'P’E Approved By : e
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 29 August 2023

The resulis related only 1o the item calibrated. The certificae shall not be reproduced except in full. without wntien approval of the Ianovative Instrument Lo 1l

wnaslunIuny



INNOVATIVE INSTRUMENT UALIBRATION LAB

INNMOVATIVE INSTRUMEST OO, LTD. HEAD OFFICE

AP O WATT W E
B U A B W Y WP AR AW AR

TR MO |3 SO0SUNTINAKORN 11 TAMBON BANG KAEO, § ANET N e T B
AMPHOE BANG FHLI SAMLUT PRAKAN PROVINGE WS40 THAILAND E_= - i A w
CALIOTMATION LABORATOHTY
TEL: tOhae2]I6-5800=1 FAN (000=2116-T140 AC-2961
Page:-2/4.
Cenificate No. @ 23-NDM-222
Request No Req-2023-1748
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Refl uuc Refl uuc Error Limit
Calibrator Setting (s) (s (Pa’ h) {Pal h) (%) (%) (%a)
1000 Hez 1 14 dB 120 120 318 313 -1.57 il -21,+26

MNote :

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.5 0.6 0.40 20
125 Hz -0.8 -0.5 0.40 1.5
250 Hz -0.4 ol 0.40 1.5
500 Hz 0.1 0.3 0.40 1.5
1000 He 0.0 0.0 0.40 =
2000 He 0.4 0.8 0.40 2.0
4000 He 1.5 1.3 0.40 30
8000 Hz -2.0 =15 0.40 50

Thee resulls related only 1o the item calibmted. The certificate shall not be reproduced exeept in full, without written approval of the Innovative Instrumen

LonAdIT

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK., Model SV 35A, SN. 58079
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CALIGAATION LANORATORY
ALC-2961

Page:3/4

3. Linearity of response to steady signals

Cenificate No

Request No

a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

LUC Setting

FAST / A/ High

23-NDM-212

Req-2023-1748

Ref (dB) | 60.0 | 80.0 | 90:0 | 100.0 | 110.0 | 114.0 | 120.0 | 130,0 | 140.0
1000 Hz Level A | (dB) | @p4| s804| s902| 1001| 1100] 1140] 1200] 1300] 1400
Error (dB) pal 04 02 011 o0o] o0 oo/ o0 o0
Ref (dB) gga| 9s9| 1089| 1129| 1189| 1289) 1389
8000 Hz Level A (dB) gss| o989| 1089| 1129| 1189] 1288 1388
Error (dB) 00of ool 00| oo -01] -01
Ref (dB) 878 93s| 1038 1138
63 Hz Level A (dB) 878| 938 1038 1138
Error (dB) 00| ool 0o o0
Tolerances Limit (*dB) 1.0
UNCERTAINTY (£dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A 7 60-140 Rel uue Rel uuc Error Limit
Calibrator Setting (s) (s) [l’n] h) .;p“" h) (%) (%) (%a)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 B 90 90 1.00 0.99 -1.00 56
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 36 36 4.00 3.94 -1.50
<21, +26
1000 Hz 120 dB 72 72 8.00 7.87 -1.63
1000 Hz 120 dB i a0 10,00 9.90 =1.00
1000 Hz 120 dB 180 180 20.00 19.78 -1.10 5.6
1000 Hz 120 dB 360 60 40.00 342 -1.45
1000 Hz 120 dB 720 720 80,00 79.18 -1.02

The resulis related only 1o the item calibrated. The certificate shall not be reproduced except in full, withow written approval of the Innovative Instrument,
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Page : 4/4.
Centificate No 23-NDM-222
Request No Reg-2023-1748
4, Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel uuc Rel uuc Error Limit
Calibrator Setting (s) s) (Pa’ h) (Pa’ h) (Pa h) (Pa’ ) (Pa'n)
4000 Hz 95 dB 2846 2846 1.00 098 -0.02 0.052 .29 - (.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel uuc Refl uuc Error Limit
Calibrator Setting ® (s) (ra'h) (Pa’h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 0.98 -2.00 2| -+26
Burst | ms, 100 dB 900 900 1.00 0,98 -2.00 5.6 -29-+41
Burst | ms, 108 dB 143 143 1.00 0.99 -1.00 <29 - +4]
5. Response to unipolar pulse
UUC Seiting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A /60-140 uuc uuc Different Limit
Calibrator Setting ® (Pa'h) (%) (%) (%)
Continuous Rectungle + 10.13
29 0,00 3.7 =21 -+26
Continuous Reclungle - 10,13
* Indicates non accredited
End of Certificate

The results related only 1o the item calibrated, The cenificare shafl not be reproduced excep in full, withow written approval of the Innovagive Instrumem oo, Lid
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TEL (66021 16-5860-1 FAX: (660021167140 A s RATTRY

Page: 1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD Certificate No : 23-NDM-(89
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No ¢ Reg-2023-0902
Unit Under Calibration Detalls
Mensurement Hem : ¢ Noise Dosimeter Microphone Cliss : 2
Manufacturer : SVANTEK Microphone Model : SV 2715
Muodel . SV 10418 Microphone S/N : 133706
Serial Number : 128363 Preamplifier Model = -
[ P Preamplifier SN : -
Resolution ¢ 0 dB Intrument Status . New
Calibration Environment and Details
Temperature 4 & e k-t o
Humidity ¢ 50%RH £ 20 %RH
Barometric Pressure © 1013 hPa £ 10 hPa
Received Date ¢ 25 April 2023
Calibrated Date . 8 May 2023
Calibration Procedure i In-house method CP-NDM-01 based on [EC 61252 : 2017
Location of Calibration : Lab Acoustic
Relerence Standard
Instrument Brand Muodel SN, Due calibration Tracehbility
Multifrequency Calibrator Quest Quest-cal 188272 29 June 2023 TSI
Standard Microphone GRAS 4DAN 188271 f October 2023 GRAS
Sine Generator Svantek Svand(1 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20t March 2024 TPA

Note

The reported uncertainty 18 based on stendard uncertainty multiphed by the Coverage Factor & = 2. providing a Tevel of confidence approximately 95 %,

Calibrated By : e Approved By : p]",;'."
Mr. Noppadon Luangart Mr. Pacit Mathavom
Calibration Officer Calibrution Engineer Supervisor
Issuc Date : § May 2023

Thie resules relared only o the trem calibrated, The cemificare shall not be reproduced except in fall, withoum written approval of the Innovative Inslrumeni [ o AL
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AC-2961

Page: 2/4
Certificate No 23-NDM-089
Request Mo Reg-2023-0902
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A 60-140 Rel vuc Ref vue Error Limit
Calibrator Setting (s) (s) (P {Pa'b) (%) (%) (%)
1000 He | 14 dB 120 120 319 I3 -|.8% il -21, 426

Note :

2. Frequency weightings

Deviation from various Tolerances
ULIC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A C
dB dB
STD Setting (dB) (dB) LTdl) (£d®)
*63 He 04 0.5 0.40 2.0
125 Hz 03 0.8 .40 1.5
250 Hz 0.1 0.6 0.40 1.5
500 Hz 0.1 0.5 0.40 1.5
1000 Hz 0.0 0.0 0.40
2000 Hz -0.5 0.1 .40 20
4000 Hz (151 1.0 .40 an
8000 Hz -1.0 =1.0 .40 50

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 15A, SN, 58079

I'he results related only o the jtem calibraed. The cenificare shall not be reproduced excepr in full, withour written approval of the Innovative Instrumeng Couilod
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INNOVATIVE INSTRUMENT CALIBRATION | AR

INNOVATIVE INSTRUMENT OO0, LTI HEADY OFFICE
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TR MO0 1L SO SUNTIRAKORS 1] TAMBON BANG KATD ARSI Mahona) Aciordeia e Bided
. T : 3 = wide Buluordidl Bunvyunis $v8n ACCRAEDITERD
AMPHOE BANG PHLLSANUT PRAKAN PROVING E 10530 THALLAND =L
CALIDAATION LADDMATONY
T1EL VO =21 Ti=5R00=1 FAN; (60021 10T | 460 ANC- 2901
Page:3/4
Certificate No 231-NIDM-089
Request No Reg-2023-0902
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A/ High
Ref (dB} | 60.0 | 80.0 | 90.0 | 1000 | 1100 | 1140 | 1200 | 1300 | 1400
1000 Hz Level A (dB) | 04| 804 90| 1000| 1100] 1140| 1200 1300] 1399
Error (dB) 04f 04/ o01] o0/ oo oo oo o0 01
Ref {dB) g9 1129] 1189 1288 13889
8000 Hz Level A (dB) 1129| 1189 1288| 1388
Error (dB) ool oo -0 .01
Ref (dB) g78| 93s| 1038] 1138
63 Hz Level A (d8) 878 o938| 1038 1138
Error (d8) 0.0 ool 00| o0
Tolerances Limit (+dB) 1.0
UNCERTAINTY (#dB) 0.3
b. Sound exposure meter linearity of error
LUC Setting Time Exposure Measurement Tolerances
LINCERTAINTY
FAST / A 7 60-140 Rel vuC Rel (8] 4] of Error Limit
Calibrator Setting s) s) (Pa h) (Pa ) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0,30 01,00
1000 Hz 110 dB 45 45 0,50 0,50 0.00
1000 Hz 110 dB 9D o0 (1] 0,99 =100 5.6
1000 Hz 110 dB 180 180 2.00 1.8 -1.00
1000 Hz 120 dB if i6 4,00 4.03 +).75
=21, +26
1000 Hz 120 4B 72 72 8.00 805 .63
1000 Hz 120 dB 90 90 10.00 10.13 #1.30
1000 Hz 120 dB 180 |80 20,00 20,22 110 3.6
1000 Hz 120 dB 60 360 40,00 40.34 +,85
1000 He 120 dB 720 720 R.00 Bi.49 +.61

Thee results related only to the item calibrated. The certificate shall not be reproduced except i full, without written approval of the lanovative I|1\Ir|||||w|‘ Co.
1l -
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INNOVATIVE INSTRUMENT OO0 LTI HEADR OFFICE A&B
- - . IR N O WAaAT W iE ]
130 MO LR SOUSENTINAKORN |1 TAMBON BANG KAEC. D ANET Natipnal Accremtatian duard
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CALIBRATION LAGDMATONY
AC-29861

=

AMPHOE BANG PHLISAML T PFRARAN PROVINGE 10530 THATLAND

TEL: ifia0=2 1 Tie38o0=1 FAN 166 -2T16=7 140

Page : 4/4
Certificate No ¢ 23-NDM-089
Request No Reg-2023-04902
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Talerances
UNCERTAINTY
FAST / A/ 60-140 Rel uuc Rel vuc Error Limit
Calibrator Setting (s) (s) (Pa’ ) (Pa'h) (Pa’h) (P’ h) (P’ by
4000 Hz 95 dB 2846 2846 1.00 098 -0.02 .ns2 -0,29- 04|
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST / A/ 60-140 Ref e Rel vuc Error Limit
Calibrator Setting {s) (s) (ra'm [Pa'm (%a) (%) (%)
Burst | ms, 95dB 2846 2846 100 0.98 =2.00 2] =426
Burst | ms, 100 di§ 9010) 900 1,00 0,98 -2.00 5.6 -29 - +41
Burst 1 ms, 108 dB 143 143 1.00 0.99 -1.00 20 - 44 ]
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /60-140 uvuc vuc Different Limit
Calibrator Setting (s) (Pa'h) (%) (%) (%)
Continuous Rectangle + 10,13
28 0.00 37 =21 -+26
Continuous Rectangle - 1013

* Indicates nan accredited
End of Certificate

The resulis relared only to the irem calibrated. The coniticare shall not be reproduced excepr i full, withow writlen approval of the Tnnovative Instrimeng g o. JLid
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INNOVATIVE INSTRUMENT OO LTD HEAD OFFICE
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T 130 MOO Y, SOFSUNTINAKORN 11 TAMBON BANG KAEO. % RN ATIVT ANES Kabioral Accradiinbim Bpace
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND ﬁgz ety ACENEBLY D
TEL: 166)0-21 1658601 FAX: (66)0-2116:7140 s
Page: 1/4.
Certificate of Calibration
Customer
Nuame UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No :  23-NDM-097
Address 81 Soi Udomsuk 41, Sukbumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Reg-2023-0902
Unit Under Calibration Details
Mensurement item : . Noise Dosimeter Microphone Class : 2
Manufacturer . SVANTEK Microphone Model : 5V 2718
Muodel ¢ SV 10415 Microphone S'N @ B5456
Serinl Number 128477 Preamplifier Model © -
0] b Preamplifier SN : -
Resolution 01 dB Intrument Status © New
Calibration Environment and Details
Temperature 1 23'CE2C
Humidity : 50 %RH = 20 %RH
Barometric Pressure ¢ 1013 hPa = 10 hPa
Received Due : 25 April 2023
Calibrated Date : 9 Mny 2023
Calibration Procedure ¢ In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Muodel SN. Due calibration Tracehility
Multifrequency Calibrator Quest Quest-cal 188272 29 June 2023 sl
Standard Microphone GRAS 40AN 188273 6 Dctober 2023 GRAS
Sine Generator Svantek Svand(1 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20 March 2024 TPA
Note
The reporied uncertamty is based on standacd uncertainty multiphed by the Coverage Factor & = 2, providing & level of confidence approximately 93 %,
Calibrated By : mﬁ Approved By : r/_'l;“]‘
Mr. Noppadon Luangart Mr. Pacit Mathavom
Calibration Officer Calibration Engineer Supervisor
Issue Date : 9 May 2023

The results related only 1o e item calibmed. The cemificat: shall not be reproduced except in Tull, withour wrinen approval of the Innovartive frsimn
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CALIBRATION LADORATONY
AC-1961

TEL: (66M-21 16=5860=1 FAX, (66M0=2116-7 140
Page:2/4.
Certificate No 23-NDM-097
Request No Reg-2023-0902
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel vuc Rer uuc Error Limit
Calibrator Setting (s) (s) P b (Pa’ h) (%) (%) (%)
1000 He 114 dB 120 120 319 313 -1.88 3.1 21, #26

2. Frequency weightings

Note :

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Welghting Limit
FAST / 60-140 A C
(+dB) ( + dB)
STD Setting (dB) (dB)
*63 Hz 04 0.5 0.40 20
125 Hz 0.4 0.0 040 1.5
250 Hz .5 0.0 0,40 1.5
500 He -0.4 0.0 0.40 1.5
1000 Hz 0.0 (X1} 040 +
2000 Hz 04 0.8 .40 2.0
4000 He 14 1.2 0.40 10
J000 Hx =19 -1.9 0.40 5.0

Absolute sensitivity was established hy the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

The results related only to the iem calibrated. The certificate shall hot be reprodueed except in full, without written approval of the [nnovative Instrum
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IR0 NI Y, SEM SEUTSRTINAKORN [ TAMBON ANL KALLY == A 3§ . . ANEI RaTranat Accradintam Goara
= with Bt Burvgiius 1A ACCREDITED
ANPPHOE BANG PHL SAMUT PRAKAN PROVINCE 10340 THAIL AND E=
IUNATION LAGDRATINT
TEL: (6621 16-3860-1 FAN: (6621 16=7 10 AC-255H1
Page : 3/4.
Certificate No 23-NDM-097
Request No Reqg-2023-09032
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A/ High
Ref (dB) | 60.0 BO.O 100.0 | 110.0 | 114.0 | 1200 | 130.0 | 1400
1000 Hz Level A (dB) | smoe| g0a 100.0] 1100| 1140| 12000 1300 1399
Error dB) | a1 01 oo oo oo o0 oo -01
Ref (dB) 1128| 1188 1288| 1389
8000 Hz LevelA | (dB) 1129| 1189] 1289 1388
Error (d8) ol ool 00| -01
Ref (dB) g78| o938l 1038] 1138
63 Hz Level A (d8) 87.8| 938 1038 1138
Error (dB) o] o0 o0 00
Tolerances Limit (£dB) 1.0
UNCERTAINTY (dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
IUNCERTAINTY
FAST / A/ 60-140 Rer uuc Ref uuc Error Limit
Calibrator Setting (s) (s) (Pa’ ) (P2’ h) (%) (%) (%)
1000 Hz 110 dB 27 27 030 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB o0 a0 1.00 1.01 .00 5.6
1000 Hz 110 dB 180 180 2.00 202 «1,00
1000 Hz 120 dB 16 36 4.00 4.03 .75
21, +26
1000 Hz 120 dB 72 T2 8.00 8.05 +0,63
1000 He 120 dB 80 90 10.00 9.90 =1.00
1000 Hz 1200 dB3 180 |80 20,00 19.76 «1.20 5.6
1000 Hz 120 dB 360 360 40,00 40.34 0,85
1000 Hz 120 dB 720 720 80,00 80,49 .61
e resulis related only 1o the ilem calibraled. The certificare shall nol be reproduced except in full, without written approval of the Innovative Instriome sl Co¥ Lid
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Page: /4.
Certificate No 23-NDM-097
Request No Reqg-2023-0902
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel V] 6 Rer uuc Error Limit
Calibrator Setting () s (Pa h) (Pa b (Pa’ h) (Pa’ h) (Pa’ b)
4000 Hz 95 dB 1546 2846 1.00 1.00 0.00 0.052 -0.29 - 4041
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rerl uuc Rel uuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Burst 1 ms, 95 dB 2846 2846 1.00 1.00 .00 =21 =+26
Burst | ms, 100 dB 00 900 1.00 1.0k 0,00 56 =20 - +41
Burst | ms, 108 dB 143 143 1.00 101 +1.00 =29 -+4|
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 uuc uuc Different Limit
Calibrator Setting (%) [Palh} (%) (%) (%)
Continuous Reéctangle + 10,37
29 0.00 3.7 <21 =426
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate

The results related only to the item calibrted. The centificate shall not be reproduced except in full, without written approval of the Innovative Instinumies
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Page: 1/4.
—_—
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-190
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No ;. Req-2023-1548
Unit Under Calibration Details
Measurement item : : Noise Dosimeter Microphone Class : 2
Manufacturer : SVANTEK Microphone Model : SV 2718
Model . SV 10415 Microphone S/N : 68641
Serial Number : 67629 Preamplifier Model : -
D ;- Preamplifier SN : -
Resolution : 0.1 dB Intrument Status @ Used
Calibration Environment and Details
Temperature P BRI
Humidity : 50 %RH £ 20 *%RH
Barometric Pressure : 1013 hPa £ 10 hPa
Received Date + 21 July 2023
Calibrated Dute : 11 August 2023
Calibration Procedure : In-house method CP-NDM-01 based on [EC 61252 : 2017
Locstion of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 25 July 2024 sl
Standard Microphone GRAS 40AN 188273 f October 2023 GRAS
Sine Generator Svanick Svand01 131 12 October 2023 WK Electric
Timer EXTECH 3 05-ACT 20 March 2024 TPA
Note
The reported uncertainty is based on standard uncertainty multiplied by the Covernge Factor k& = 2, providing a level of confidence approximately 95 %,
Calibrated By : ,l)‘r{ Approved By : ,,ﬂn:i =
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 11 August 2023

The results related only 1o the item calibrated, The cenificare shall not be reproduced except in full, without written approval of the Innovative InstramentWo.,
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Page : 2/4%.
Certificate No 23-NDM-190
Reguest No Reg-2023-1548
1. Absolute acoustical sensitivity
ULIC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Ref vuc Rer vuc Error Limit
Calibrator Setting ) () (Pa' 1) (Pa’ b (%) (%) (%)
1000 Hz 114 dB 120 120 3.18 3.13 -1.57 3l <21, +26

2. Frequency weightings

Noile :

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Welghting Limii
FAST / 60-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.2 0.2 0.40 20
125 Hz 0.3 0.0 0.40 L5
250 Hz -0.2 0.3 0.40 1.5
500 Hz 0.1 0.5 0.40 )
1000 Hz 0.0 0.0 0.40 -
2000 Hz 0.3 0.7 0.40 20
4000 Hz 12 1.0 0.40 3.0
8000 Hz -1.7 -1.6 0.40 5.0

The results related only 1o the item calibrated. The cemificare shall not be reproduced except in full, without written approval of the Innovative Instroment

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model 5V 35A, SN. 58079
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Page: 3/4.
Certificate No 23-NDM-=190
Request No Req-2023-1548
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A/ High
Ref {(dB) | eo.0 | 800 | s0.0 | 1000 | 1100 | 1140 | 1200 | 130.0 | 140.0
1000 Hz levelA | (dB) | sos| 00| 901 1000] 1100] 1140] 1200] 1300 1400
Error (@B)| w02 o0o0] o01] oo ool oo oo op] oo
Ref (dB) 8s9| o989| 1089 1129| 1189] 1289| 13B9
8000 Hz Level A | (dB) 89| 989| 1089| 1129| 1189| 1289 1388
Error (dB) o0/ oo oof oo oo -01
Ref (dB) g7.8] 93s| 1038 1138
63 Hz Level A (dB) B7.8] 938| 1033 1138
Error (dB) ool oo o0 o0
Tolerances Limit (£dB) 1.0
UNCERTAINTY {£dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel vuc Rel vuc Error Limit
Calibrator Setting (s) (s (Pa’ h) (Pa’ h) (%) (%) (%)
1000 Hz 110 dB 27 iyl 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 1.01 +1.00 56
1000 Hz 110 dB 180 180 2.00 2.02 1,00
[ 000 Hz 120 dB 36 36 4.00 4.03 +0,75
-21, #26
1000 Hz 120 dB 72 2 B.00 8.05 +),63
1000 Hz 120 dB 90 90 10.00 10.13 1.30
1000 Hz 120 dB 180 180 20,00 20.22 +1,10 5.6
1000 Hz 120 dB 360 360 40.00 40,34 +0.85
1000 Hz 120 dB 720 720 £0.00 80.49 +).61

The results related only o the item calibrated. The centificate shall nat be reproduced except in full, without written approval of the Innovative Instrumenl

., Lud
inaaslimuny



INNOVATIVE INSTRUMENT CALIBRATION AR

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

T MO 13, SOLSUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: 16600-2116-5800-1 FAX: (6600-2116-7 140

|IIIIIIII

=
At

NN ODWAT IWVIE |
FER AR A AW RTE A W AR —

vy BuTunyid Buswioms 08

4, Response to short duration
a. Response for sinusoidal signals - reference level

Certificate No

Request No

23-NDM-190

Req-2023-1548

ANS! Faianal Averaditation Heard
ACCREDITED

AT
CALHENATION LATDRATONY
ALC-2961

UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Ref vuce Rer Error Limit
Calibrator Setting ) o) (Pa' 1) (Pa’h) (Pa’h) (Pa' b) (Pa’ )
4000 Hz 95 dB 2846 2846 1,00 -0.02 0052 -0.29 - +0.4]
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Refl vuc Ref Error Limit
Calibrator Setting {s) (s} (Fa!hl (%) (%a) (Ye)
Burst 1 ms, 95 dB 2846 2846 1.00 -2.00
Burst | ms, 100 dB 900 900 1.00 -2.00 5.6
Burst 1 ms, 108 dB 143 143 1.00 -1.00
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement
UNCERTAINTY
FAST / A/ 60-140 uuc vuc Different
Calibrator Seiting ® (Pa'h) (%) (%)
Continuous Rectangle + 10.13
30 0.0 37
Continuous Rectangle - 10.13
* Indicates non accredited
End of Certificate

The results related only 1o the iem calibrated, The centificaie shall not be reproduced except in full, without written approval of the Innovative Insinimen: Wo.,

lanas e
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TAINMOKEDY 15 SO0 SUNTINAKORN 11 TAMBON BANG KAL)
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

FEL: 1600021 158601 FAN (66M0-2116-7 140

ATIVE INSTRUMENT 001, 1LTD HEAD CFFICE
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CCREDITED

ST -
CALHAATION LABONATORY
AC-2961

Page: 1/4.
Certificate of Calibration
Customer
Nume UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-096
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong, Bangkok 10260 Request No @ Req-2023-0902
Unit Under Calibration Details
Mensurement ftem : : Noise Dosimeter Microphone Class : 2
Manufacturer ¢ SVANTEK Microphone Model : 8V 2718
Model . SV 10418 Microphone SN : 68312
Serial Number : 128475 Preamplifier Model : -
1 o Preamplifier SN : -
Resolution : 0 4B Intrument Status : New
Calibration Environment and Details
Temperature ' JICEIC
Humidity i 50 %RH =+ 20 %RH
Barometric Pressure i 1013 hiPa = 10 hPa
Received Date : 25 April 2023
Calibrated Date : 9 May 2023
Calibration Procedure : In-house method CP-NDM-01 based on IEC 61252 : 2017
Laocation of Calibration + Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracebility
Multifrequency Calibrator Quest Quesi-cal 188272 29 June 2023 sl
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generalor Svantek Svand(] 131 12 October 2023 WK Electri¢
Timer EXTECH - 05-ACT 20 March 2024 TPA
Note
The reported uncenainty is based on standurd uncertainty multiplied by the Coverage Foctor & = 2, providing a level of confidence approximalely 95 %
Calibrated By : e Approved By : I .-.faﬁ
Mr. Noppadon Luangan Mr. Pacit Mathavom
Calibration Officer Calibration Engineer Supervisor
Issue Date : 9 May 2023

The results related only to the item calibmted. The cenificme shall not be reproduced except in full, without written approval of the Innovarive [nstrume

tande
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INNOVATIVE INSTRUMENT CALIBRATION L AR

INNCOVATIVE INSTRUMENT COL LTD. HEAD OFFICTE

TR0 MOO LY SOLSUNTINAKORN |1 TAMBON BANG KAED,
AMPHOE BANG PHLISAMUT PRAKAN PROVING E 10540 THATLAND

TEL, (66N 1 1G=5860-1 FAX: 16600-2116-7 140
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CALNIAATION LABDNATORY
AC-2961
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1 .ﬂérl:“rflilrm Wi
ACCREDITEDRD

Page:2/4.
Certificate No 23-NDM-096
Request No Reg-2023-0902
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST "A / 60-140 Rel vuc Rel uuc Error Limit
Calibrator Setting () (s) (Pa b) (Pa h) (%a) (%e) (%)
1000 Hz 114 dB 120 120 319 313 -1.88 31 -21, #26

Note

2. Frequency weightings

Deviatinon from various Tolerances
UUC Setting UNCERTAINTY
Freguency Weighting Limit
FAST / 60-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.1 0.2 0.40 10
125 Hz 0.7 -0.3 0.40 15
250 Hz (1.6 -1 .40 1.5
500 Hz 0.4 0.0 0,40 1.5
1000 He 0.0 0.0 0.40
2000 Hz 0.5 0.9 040 20
4000 He 1.8 1.6 0.40 0
BO00 Hz 2.2 2.2 0.40 5.0

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

The results related only to the item calibrted. The centificate shall not be reproduced except in full, without written approval of the Innovative Instrumer
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INNUOVATIVE INSTRUMENT L 0)

ETE HEAD OFFICE
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TN A0 LY, SOF SUNTINAKORN 1 TAMBON BANG KALO § AR TSR At titen B
AMPHOE BANG PHLISAMUT FRAKAN PROVINGE 10540 THAIL AND _§= i e b e E”'m:l!.&-. =
FEL: (6ai0=21 16=2860=1 FAX: (6621 167140 '-'-'-Ull-'lA::‘__J-.I_IIUAhtg_lJlnr-'-'.-.-
Pape:3/4.
Certificate No 23-NDM-096
Request No Reg-2023-0902
3. Linearity of response to steady signals
a, Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A/ High
Ref (dB) | 60.0 | 80.0 | 90.0 | 1000 | 1100 | 114.0 | 1200 | 130.0 | 1400
1000 Hz LevelA | (dB) | sg9] s02| 902| 1001 1104] 1140| 1201 1300] 1400
Error (dB) o1 o0 01 00 00
Ref (dB) 1129] 1189] 1289 1389
8000 Hz Level A | (dB) 1120] 1189 1289| 1388
Error (dB) 0.0 0o o00] -01
Ref (dB) 878| 93| 1038| 1138
63 Hz Level A | (dB) 87.8| 938 1038] 1138
Error (dB) 0o/ ool 00 oo
Tolerances Limit (£d8) 1.0
UNCERTAINTY (£dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A/ 60-140 Rel uuc Rel uvuc Error Limit
Calibrator Setting (s) (s) .;pa: hy u’nl h) (%) (%) (%a)
000 He 110 dB 27 27 0.30 030 0.00
1000 Hz 110 4B 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0,99 =1.00 5.6
1000 Hz 110 4B 180 |1 8D 2.00 1.98 -1.00
1000 Hz 120 dB 36 36 4.00 3.94 -1.50
21 +36
1000 Hz 120 dB n 7 8,00 187 1.63 e
1000 Hz 120 dB 90 90 10,00 9,90 -1,00
1000 He 120 dB 1RO 180 20.00 19.76 =].20 5.6
1000 Hz 120 dB 360 360 40,00 3942 -1.45
1000 Hz 120 dB 720 720 80,00 78.66 -1.68
The results reladed anly to the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Innovative lnstrumes

tand%
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INNOVATIVE INSTRUMENT CALIBRATION LAK
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Page:4/4.
Certificate No 23-NDM-096
Request No Req-2023-0902
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel vuc Rel uvuc Error Limit
Calibrator Setting s) (s) (Pa’ h) (Pa’ ) (Pa’ ) (Pa’ h) o’ )
4000 Hz 95 dB 2846 2846 1.00 |00 0,00 0.052 0,29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Refl uuc Ref uuc Error Limit
Calibrator Setting () (s (Pa'h) (Pa’h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 21 -+26
Burst | ms, 100 dB 900 900 1.00 1.00 0,00 56 20 - +4]
Burst | ms, |08 dB 143 143 1.00 1,01 +1.00 20 - +41
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A [/ 60-140 uuc vuc Different Limit
Calibrator Setting ) (Pa’h) (%) (%) (%)
Continuous Rectangle + 10.13
29 0.00 37 =21 =436
Continuous Rectangle - 10,13
* Indicates non accredited
End of Certificate

The results related anly to the itemn calibrated. The certificate shall not be reproduced except in full. without written approval of the Innovative Instrumengd”o Ikl

tand
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT € 0L, LTD. HEAD OFFICT m
TN ON AT TV

T3S MO 13 SOTSUNTINAKORN 11 TAMBON BANG KAEO § feETmL g T R
AMPHOE BANG PHLLSAMUT PRAKAN PROVINGE 10540 THAILAND ~ BL | e etesiniudti  ACGRED)T €0
TEL: (66)0-2116-5860-1 FAX: (66M0-2116-7140 o ey ony
Page:1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO_LTD. Certificate No : 23-NDM-268
Address 81 Soi Udomsuk 41. Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Reg-2023-1465
Unit Under Calibration Details
Measurement item : Noise Dosimeter Microphone Class : 2
Manufaciurer : SVANTEK Microphone Model : SV27
Muodel . SV 104 Microphone S/N : 103079
Serial Number ¢ 110833 Preamplifier Model : -
(18] . Preamplifier S/N : -
Resolution : 0l dB Instrument Status . Used
Calibration Environment and Details
Temperature tNMCE2C
Humidity ¢ 50 %RH % 20 %RH
Barometric Pressure ¢ 1013 hPa £ 10 hPa
Received Date : §July 2023
Calibrated Date ¢ 27 October 2023
Calibration Procedure : In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration ¢ Lah Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 21 August 2024 GRAS
Sine Generator Svaniek Svand01 131 9 Octaber 2024 WK Electric
Timer EXTECH ] 05-ACT 20 March 2024 TPA
Note
The reported uncertainty is based on standard uncerainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %.
Calibrated By : . Approved By : M
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Enginecr Supervisor
Issue Date : 27 October 2023

The results related only to the ftem calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrumentygo., Lud
lﬁﬁﬂﬂﬁlﬂﬂ%@ﬂ
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.
CALIBRATION LAIORATORY
AL-2961

Page: 2/4 .
Certificate Mo 23-NDM-268
Request No Reg-2023-1465
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel vuc Rerl uuc Error Limit
Calibrator Setting (s) (s) {lr-;;1 h) (ra’ h) (%) (%) (%)
1000 Hz 114 dB 120 120 318 313 -1.57 31 -21, 426

MNote :

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
(£ dB) (+dB)
STD Setting (dB) (dB)
*63 He 02 0.0 0.40 20
125 Hz -0.1 0.0 0.40 1.5
250 He 0.2 0.1 01,40 1.5
500 Hz 0.0 0.1 .40 1.5
1000 Hz 0.0 0.0 0.40 -
2000 He 0.2 0.3 0.40 20
4000 Hz 2.5 25 0.40 in
8000 Hz -3.0 < 5| 0.40 5.0

Absolute sensitivily was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

The results related only (o the item calibrated. The certificate shall not be reproduced except in full, withowt written approval of the Innovative Instrume,

ienanslamuny
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FEL: (66)0-21 16-5860-1 FAX: (66)0-2116-7140 e P Y
Page: 3/4
Certificate No 23-NDM-268
Regquest No Reg-2023-1465
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A/ High
Ref (dB) | 55.0 | 80.0 | 90.0 | 100.0 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz LevelA | (dB) | sa7| sos| se02| 100a| 1100 1120 1200] 1300| 1400
Error (@8) | 03| 05| 02/ 01 oo ool o0 oo o0
Ref (dB) 889) 989 1089 1129 1189 1289 1389
8000 Hz Level A | (dB) 89| 98| 1089| 1129 1188| 1288 1387
Error (dB) 0.0 oo] -01] -0a] -02
Ref (dB) 878 93s| 1038 1138
63 Hz Level A (dB) 87.8| 93| 103.8] 1138
Error (dB) 0.0 0.0 0.0 0.0
Tolerances Limit (£dB)
UNCERTAINTY (£dB) 03
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST / A/ 55-140 Ref uuc Ref uuc Error Limit
Calibrator Setting (s) (s) (Pa' h) (Pa’ ) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0,50 051 +2.00
1000 Hz 110 dB 90 o0 1.00 101 +1.00 5.6
1000 Hz 110 dB 180 180 2.00 2.02 +1.00
1000 Hz 120 dB 36 36 4.00 4.03 +0.75
=21, +26
1000 Hz 120 dB T2 72 8.00 8.05 .63
1000 Hz 120 dB 90 G0 10,00 10,13 +1.30
1000 Hz 120 dB 180 180 20.00 20.22 +1.10 56
1000 Hz 120 dB 360 360 40,00 40.34 +0.85
1000 Hz 120 B 720 720 80,00 80.49 +.6]
The resulis related only w the itein calibrated. The certificate shall not be reproduced except in full, without written approval of the Inno
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CALIBRATION LABDRATORY

TEL: (06M=21 16-5800-1 FAX: (66)0-2116-7140 AC-2961
Page : 4/4 .
Certificate No 23-NDM-268
Reguest No Req-2023-1465
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A / 55-140 Rel uuc Rer uuc Error Limit
Calibrator Setting (s) (s) (I'al h) [l'al h) (P‘mI h) (Fil h) (Pllz h)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel uuc Rel uuc Error Limit
Calibrator Setting (s) (s) (Pn}h} [l"’nzh} (%a) (%a) (%a)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 =21 -+26
Burst | ms, 100 dB 900 900 1.00 1.00 0.00 5.6 =29 - +41
Burst | ms, 108 dB 143 143 1.00 1.01 +1.00 =29 - +4]
5. Response to unipolar pulse
UUC Setting Time Exposurce Measurement Tolerances
UNCERTAINTY
FAST / A /55-140 uuc uvuc Different Limit
Calibrator Setting (s) (Pa'h) (%) (%) (%)
Continuous Rectangle + 10.37
29 0,00 37 -21-+26
Continuous Rectangle - 10,37
* Indicates non accredited
End of Certificate

Thie resalts related only 1o the item calibrated. The certificate shall not be reproduced excepl in full, without written approval of the Innovative Instrumenl

0., 4.1d
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7130 il il
Page:1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-105
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Reg-2023-0951
Unit Under Calibration Details
Measurement item : i Noise Dosimeter Microphone Class : 2
Manufacturer ¢ SVANTEK Microphone Model : 8V 27
Model : SV i04 Microphone S/N : 112804
Serial Number + 117696 Preamplifier Model : -
[ Preamplifier SN : -
Resolution 0.1 dB Intrument Status : Used
Calibration Environment and Details
Temperature Y < g 03 iy &
Humidity ¢ 50 %RH = 20 %RH
Barometric Pressure ¢ 1013 hPa < 10 hPa
Received Date : 4 May 2023
Calibrated Date : 12 May 2023
Calibration Procedure : In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration . Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration I'racebility
Multifrequency Calibrator Quest Quest-cal 188272 29 June 2023 TSI
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svand(] 131 12 October 2023 WK Electric
Timet EXTECH - 05-ACT 20 March 2024 TPA
Note
The reported uncenainty is based on standard uncentainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %a.
Calibrated By : m Approved By : j‘];‘n-'f
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engincer Supervisor
Issue Date : 12 May 2023

The results related only to the item calibrited, The centificate shall not be reproduced except in full, without writien approval of the Innovative Instrume
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Page: 2/4,
Certificate No 23-NDM-105
Request No Req-2023-0951
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Refl uuc Rel vuc Error Limit
Calibrator Setting (s (s) (Pa’h) (Pa ) (%) (%) (%)
1000 Hz 114 dB 120 120 319 3.20 +0.31 3] 21, +26
Nole : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079
2. FTEEIUEI'IEY weight[ngs
Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST /55-140 A C
: (+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.1 0.2 040 20
125 Hz -0.8 -0.3 0.40 1.5
250 Hz 0.4 0.1 0.40 1.5
500 Hz 0.1 3 040 1.5
1000 Hz 0.0 0.0 .40 s
2000 Hz -0.1 0.3 0.40 20
4000 Hz 1.7 1.8 040 3.0
BODO He 22 -2.3 0.40 50

Ihe results related only to the ltem calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Insrrurncn\l L[d
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AMPHOE BANG PHLISAMUT PRAEKAN PROVINCE 10540 THAILANID i RIS L B
TEL: 166¥-21 16-5860-1 FAX: (66M0-2116-7 140 e ACashT T
Page:3/4.
Certificate No 23-NDM-105
Request No Reqg-2023-0951
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A / High
Ref {dB) | 55.0 | 80.0 | 90.0 | 1000 | 110.0 | 114.0 | 1200 | 130.0 | 1400
1000 Hz Level A | (dB) | ss4] s01]| s02| 1000] 1100] 1140 1200 1300 1400
Error (B) | 96 o01] o020 00| oo o0 oo0f 00 o0
Ref (dB) 889| o9s9| 1089| 1129 1189 1289] 1389
8000 Hz level A | (dB) sgo| oso| 1089| 1128| 1189] 1288 1388
Errar (d&) oo oo oo 00| 00 -01] -01
Ref (dB) 87.8| 193.8] 103.8] 1138
63 Hz Level A (dB) 87.8| 938| 103.8] 1138
Error (dB) ool o0 oo o0
Tolerances Limit (xdB) 1.0
UNCERTAINTY (£dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Taolerunces
UNCERTAINTY
FAST / A/ 55-140 Ref vuc Rel uucC Error Limit
Calibrator Setting (s) (s) ':I’a:fll} {j?al ) (%) (%a) (%)
1000 Hz 110 dB 27 27 0.30 0,30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB i 90 1.00 0,99 -1.00 56
1000 Hz 110 dB |80 180 2.00 1.98 -1.00
1000 Hz 120 dB 16 36 4,00 4,03 +0.75 L
1000 Hz 120 dB 7 7 £.00 8.05 +0.63 il
1000 He 120 dB 90 a0 10.00 10.13 +1.30
1000 Hz 120 dB |80 180 20.00 20.22 +1.10 5.6
1000 Hz 120 dB 360 360 40.00 40.34 +,85
1000 Hz 120 dB 720 720 80.00 80.49 +0.61

W s . . )
The resuls related only to the wem calibrated, The cemificare shall not be reproduced except in full, without written approval of the Innovative Irﬁmun-ﬂIi.ll.ltl
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FEL: (66i0-21 16-5860-1 FAX: (66021 16-T 140
Page:4/4.
Certificate No 23-NDM-105
Request No Reg-2023-0951
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A [ 55-140 Rel uuc Rer uuc Ervor Limit
Calibrator Setting ®) ) (Pa’h) Pa’h) ®a ) (Pa’ h) (Pa’ h)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
VUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rer uuc Rerl uuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 21 =+26
Burst | ms, 100 dB 900 900 1.00 1.00 0.00 5.6 -29 -+
Burst | ms, 108 dB 143 143 1.00 1.01 +1.00 <29 - +41
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Talerances
UNCERTAINTY
FAST / A /55-140 uuc uuc Different Limit
Calibrator Setting (s) (Pa’h) (%) (%) (%)
Continuous Rectangle + 10.37
29 0.00 7 2] -¥26
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate

The results related only to the item calibrated. The cenificare shall not be reproduced except in full, without wrinen approval of the Innovative InstrumeMCo,

[BnasliAun.
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TEL: 166)0-2116-58601 EAX: 166M-2116-T140 Y o T i
Page: 1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-091
Address A1 Soi Udomsuk 41, Sukhumvit Road, Bangchak. Prakanong, Bangkok 10260 Request No @ Req-2023-0902
Unit Under Calibration Details
Measurement item : : Noise Dosimeter Microphone Class : 2
Manufacturer - SVANTEK Microphone Model : 8V 27IS
Model : SV 048 Microphone S/N : 133718
Serinl Number ¢ 128372 Preamplifier Model : -
1D 2l Preamplifier SN @ -
Resolution . 0l dB Intrument Status : New
Calibration Environment and Details
Temperature F23Cx2°C
Humidity i 50 %RH £ 20 %RH
Barometric Pressure i 1013 hPa == 10 hPa
Received Date i 25 April 2023
Calibrated Date 1 9 May 2023
Calibration Procedure . In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. [Due calibration Tracebility
Multifrequency Calibrator Quaest Quest-cal 188272 29 June 2023 TSI
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svand0] 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20 March 2024 TPA
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k& = 2, providing a level of confideénce approximately 95 %
Calibrated By : 4 Approved By : M=y

Mr. Noppadon Luangant Mr. Pacit Mathavorn

Calibration Officer Calibration Engineer Supervisor

Issue Date : 9 May 2023

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lanovative Instrameng Co.IL
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L6021 16-5860-1 FAX: (66)0-2116-7140 Bl s R
Page: 2/4.
Certificate No 23-NDM-091
Request No Req-2023-0902
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rer uuc Rer uuc Error Limit
Calibrator Setting (s) () [PII h) (]'u= h) (%a) (%) (%a)
1000 Hz 114 dB 120 120 119 3.13 -1.88 3l -21,+26

Mote

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A C
(£ dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.4 0.5 0.40 20
125 Hz 0.2 .6 0,40 1.5
250 Hz 0.1 0.6 0.40 1.5
500 Hz 0.1 0.5 0.40 1.5
1000 Hz 0.0 0.0 .40
2000 Hz -0.3 0.1 0.40 20
4000 He 0.6 0.8 0.40 30
8000 Hz =1.7 -1.9 0.40 5.0

The results related only 1o the em calibrated. The cenificate shall not be reproduced except in full, withour wrinen approval of the Innovative Instmime;

Absolute sensitivity was ¢stablished by the use of Sound Calibrator Brand SVANTEK, Madel SV 354, SN. 58079
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3. Linearity of response to steady signals

Certificate No

Reguest No

23-NDM-091

Reg-2023-0902

a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

LUC Setting

FAST / A/ High

Ref {48} | s0.0 | 80.0 | 90.0 | 1000 | 110.0 | 114.0 | 120.0 | 130.0 | 1400
1000 Hz Level A (dB) | go2| @o0a 100.1] 1101 1140| 1200| 1300 1400
Error (dB) 02l 01 o1 o1 oof oo o0 o0
Ref (dB) 989 1089| 1129| 1189| 1289| 1389
8000 Hz Level A (dB) 989 1089 112.9] 1189 1288| 1387
Error (dB) 0.0 0.0 0.0 0.0 01 02
Ref (dB) g7.8] 93.8| 103.8] 113.8
63 Hz Level A (dB) 87.8| 938 1038] 1138
Error (dB) 0.0 0.0 0.0 0.0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (£dB) 0.3

b. Sound exposure meter linearity of error

UUC Serting Time Exposure Measurement Tolerances
UNCERTAINTY

FAST / A/ 60-140 Rer vuc Rel uuc Error Limit
Calibrator Setting (s) (s) [p,: h) tPu: ) (%) (%) (%a)

1000 Hz 110 dB 27 27 0.30 0.30 00,10

1000 Hz 110 dB 45 45 0.50 (.50 0.00

1000 Hz 110 dB o0 90 1.00 0.99 -1.00 5.6

1000 Hz 110 dB 180 180 2.00 1.95 =1.00

1000 He 120 dB 36 36 4.00 4.03 +0.75

-21, +26

1000 He 120 dB 72 72 8.00 8.05 .63

1000 Hz 120 dB 90 90 10.00 9.90 =1.00

1000 Hz 120 dB 180 |80 20.00 19.76 =120 82.6

L1000 Hz 120 dB 360 360 40,00 40.34 +).85

1000 Hz 120 dB 720 120 80.00 80.49 +0.61

The resulis reloted only 1o the em colibrated. The cenificate shall not be reproduced except in full, without writien approval of the Innovative Instromeng Co,altd
| @ &
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Page: 4/4.
Certificate No 23-NDM-09]
Request No Reg-2023-0902
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A 7 60-140 Rel vuc Rel uvuc Error Limit
Calibrator Setting (s) (s) (Pa’ h) (Pn" h) (Pn’ 1} (P ) (Pa’ h)
4000 Hz 95 dB 1R46 1846 1.00 1.00 0.00 0.052 (.26 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A 1 60-140 Refl vuc Ref (i o Error Limit
Calibrator Setting (s) (s) {Pg-.h) [Fglh] (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 21 =426
Burst | ms, 100 dB 900 a00 |00 1,000 .00 36 -20 - +4|
Burst | ms, 108 dB 143 143 1.00 1.01 +1.00 =20 - +4|
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A J60-140 uuc vuc Different Limit
Calibrator Setting o] (Pa'h) (%) (%) (%)
Continuous Rectangle + 10.37
2 0.00 37 =21 -+26
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate

The results related only 10 the nem calibrated, The cenificate shall not be reproduced except in full, without written approval of the Innovative Instrimen
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Page: 1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD. Certificate No : 23-NDM-088
Adidress Bl Soi Udomsuk 41. Sukhumvit Road, Bangchak. Prakanong. Bangkok 10260 Request No @ Req-2023-0802
Unit Under Calibration Details
Measurement item : Noise Dosimieter Microphone Class : 2
Manufacturer . SVANTEK Microphone Model : SV 2715
Model o SV I04IS Microphone /N & 133702
Serial Number : 128360 Preamplifier Model : -
18] 2= Preamplifier SN ; -
Resolution 0.1 dB Intrument Status © New
Calibration Environment and Details
Tempernture : PCEINC
Humidity : 50 UARH £ 20 %RH
Barometric Pressure 2 1013 hPa £ 10 hita
Received Date : 25 April 2023
Calibrated Date : 8 May 2023
Calibration Procedure : In-house method CP-NDM-01 based on |EC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration I'racebility
Multifrequency Calibrator Quest Quest-cal 188272 290 June 2023 TSl
Standard Microphone GRAS 40AN 188273 6 Ogtober 2023 GRAS
Sine Generator Svantek Svand0| 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20 Murch 2024 TPA
Note
The reported uncenainty is based on standard uncenainty muluplied by the Coverage Factor & = 2. providing a level of confidence approximately 95 “w.
Calibrated By : me Approved By : AT
Me., Noppadon Luangart Mr. Pacit Mathavom
Calibration Officer Calibration Engineer Supervisor
Tssue Date : 8 May 2023

The resulis refared only 1o the wem calibrared, The certificate shall not be reproduced except in full, without written approval of the Tnoovative Instrumeny Co.al.1d

Lone

AUAN



INNOVATIVE INSTRUMENT CALIBRATION L AR
INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICT m
INNOWVATIVE |

TR MUY |5 SOTSUNTINAKCRSN 1 TAMBON BANG KAED, ANE! Nabenal dceradinian Biand
i BuTuceiied Busmyomes $fie ACCEREDITED

|IlHIIII

=

AMPTIOE BANG PHLUSAMDUT PRAKAN PROVINGE 10540 THATLAND
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TEL: 166020 10=-3800-1 FAX; (O60=2 1 167144 i'IHIC'E'Jﬁl a

Page: 2/4
Certificate No @ 23-NDM-088
Request No  : Reg-2023-0902
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST ! AT 60-140 Rer uuc Rer uuc Error Limit
Calibrator Setting (s) (s) (Pa= ) (Fal h) (%) (%) (%)
1000 Hz 114 dB 120 120 319 320 +(.31 il =21, +26
Nate Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Mode] SV 35A, SN, 38079
2. Frequency weightings
Deviation from various Tolerances
LUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A C
(+dB) { +dB)
STD Setting (dB) (dB)
*63 Hz 0.2 0.3 0,40 2.0
125 Hz =01 4 .40 1.5
250 Hz 0.3 02 .40 1.5
500 Hz 0.2 0.2 0.40 1.5
1000 Hz 0.0 0.0 .40 -
2000 Hz 0.4 0.8 .40 21
4000 Hz 1.7 1.9 (.40 io
8000 Hz -2.0 22 040 3.0

The results related only to the item calibried, The cenificate shall not be reproduced except in full, without written approval of the Innovative lnulrulrl:rli Coalid
I S

enaslamIuR
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TEL G EEIT I=ERG0=] FAX (6621 16=T140 AC- 296

Page: 3/4
Certificate No 23-NDM-088
Request No Reg-2023-0002
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A/ High
Ref (dB) | 0.0 | 800 | 900 | 1000 | 110.0 | 114.0 | 1200 | 1300 | 140.0
1000 Hz LevelA [ (dB) | seo| 00| 900| 1000 1100] 1140| 1200 1209] 1389
Error {dB) . 0.0 o] oo o6 oo -01] -01
Ref (dB) 1129 1189 1288] 1383
8000 Hz Level A {dB) 1128| 1189] 1288| 1388
Error (dB) 0.0 00| -01 -0.1
Ref (dB) g7.8| o938 1038 1138
63 Hz Level A (dB) 87.8| 938| 1038] 1138
Error (dB) 00] oo 0ol o0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel vuce Refl uuc Error Limit
Calibrator Setting (%) () an: h) iPa: h) (%) (%e) (%a)
1000 Hz 110 dB 27 27 0.30 0.30 .00
1000 Hz 110 dB 45 45 0,50 0.50 0.00
1000 Hz 110 dB ) 90 1.00 1.0} +1.00 56
1000 Hz 110 dB 180 180 2,00 2.02 +1.00
1000 Hz 120 dB 16 i 4.00 3,94 -1.50
21, +16
1000 He 120 dB 72 72 8.00 7.87 -1.63
1000 He 120 dB 0i) 90 10,00 9.90 -1.00
1000 Hz 120 dB 180 180 20.00 19.76 -1.20 5.6
1000 Hz 120 dB 360 360 40.00 39.42 -] .45
1000 Hz 120 dB 720 720 80.00 TR.66 -1.68

The results related only 1o the iem ealibrated, The cemificae shall not be reproduced exeepr in full, withour writien approval of the Innovative Instrumeng Co.aLid
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Page: 4/4.
Certificaic No 23-NDM-088
Request No Req-2023-0802
4, Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel uuc Rer vuc Error Limit
Calibrator Setting () (s) H"n:r h) (I"n: h) [I‘l'I h) '[]":11 ) [Pa: 1]
4000 Hz 95 dB 2846 2846 1.00 0.99 -0.01 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Serting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A/ 60-140 Rer vec Ref vuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Hurst | ms, 95 d 2846 2846 1,00 .94 -1.00 -21 - +26
Burst | ms, 100 dB ] G900 100 0.99 -1.00 56 20 - +4)
Burst 1 ms, 108 dB 143 143 1.00 1.00 01,00 -2 - 4]
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
—— UNCERTAINTY
FAST / A [ 60-140 1 ] o vuc Different Limit
Calibrator Setting s) (Pa'h) (%) (%) (%)
Continuous Rectangle < 10.37
29 .00 37 2] -+26
Continuous Rectangle - 1037

* Indicates non accredited

End of Certificate

The results related only to the ilem calibrated. The cerificare shall not be reproduced exeept in Tull, withour writen approval of the Innovative Instrumengd o, Mid
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TEL: (66M-2116-5861- 1 FAX: (660-2116-7 140

Page:1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-106
Address 81 Soi Udomsuk 41, Sukhurmvit Road, Bangcehak, Prakanong, Bangkok 10260 Request No @ Req-2023-0952
Unit Under Calibration Details
Measurement item : : Noise Dosimeter Microphone Class : 2
Manufacturer : SVANTEK Microphone Model : 8V 27
Model - SV 104 Microphone S/N ; 77362
Serial Number : 117730 Preamplifier Model : -
D ko= Preamplifier S/N : -
Resolution ¢ 01 dB Intrument Status : Used
Calibration Environment and Details
Temperature L 3 o = B
Humidity : 50 %RH =20 %RH
Barometric Pressure © 1013 hPa = 10 hPa
Received Date : 4 May 2023
Calibrated Date i 12 May 2023
Calibration Procedure ¢ In-house method CP-NDM-01 based on [EC 61252 : 2017
Loeation of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracebility
Multifrequency Calibmtor Quest Quest-cal 188272 20 June 2023 T8I
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svan401 131 12 October 2023 WK Electric
Timer EXTECH s 05-ACT 20 March 2024 TPA
Note
The reported uncertninty is based on standard uncertainty multiplied by the Coverage Fictor k =2, providing a level of confidence approximately 95 %,
Calibrated By : me. Approved By : m#
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 12 Muy 2023

The results related only 1o the item calibrated, The certificate shall not be reproduced exeept in full, without written approval of the Innovative Instrame

inaslumuny
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Page:2/4.
Certificate No 23-NDM-106
Request No Req-2023-0952
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rer uuc Ref uuc Error Limit
Calibrator Setting (s) s) (P’ b) (Pa’ h) (%) (%) (%)
1000 Hz 114 dB 120 120 kR 3,13 -1.88 ER -21, +26

Note :

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
= = (+dB) {+dB)
STD Setting (dBB) (dB)
*&3 Hz 0.3 0.4 .40 20
125 Hz 0.3 0.2 0.40 L5
250 Hz -0.3 0:2 0.40 1.5
300 Hz 0.2 0.2 .40 1.5
1000 Hz 0.0 0.0 0.40 -
2000 Hz 0.1 0.3 .40 20
4000 Hz 1.3 1.4 0.40 10
8000 Hz =20 =21 0.40 50

Absolute sensitivity was established by the use of Sound Calibrator Brund SVANTEK, Model SV 35A, SN, 58079

tand

The results related only 1o the frem calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovative In.-dmrnca(‘u.'. Lid
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3. Linearity of response to steady signals

Certificate No

Request No

a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

23-NDM-106

Req-2023-0952

Tolerances Limit {£dB)

UUC Setting FAST /A [ High
Ref (dB) | 55.0 | 80.0 | 90.0 | 1000 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz Level A (dB) | sas| somo| s01] 1000 1100] 1120 1200 1300 1400
Error (dB) 0.2 0.0 01 00 0o] o00] o0 00| 00
Ref (dB) 88s| osg| 1089 1129| 1189 1289 1389
8000 Hz Level A (dB) 88.9| 989| 1089 1129| 1189 1288| 1388
Error (dB) 00] 00| -01] -0a
Ref (dB) 878 o938| 1038 1138
63 Hz Level A (dB) 87.8] 938| 103.8] 1138
Error (dB) 0.0 0.0 0.0 0.0

1.0

UNCERTAINTY (+d8)

0.3

b. Sound exposure meter linearity of error

UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY

FAST / A/ 55-140 Rel uuc Rer uuc Error Limit
Calibrator Setting (s} (s) [l’a! h) U'a! h) (%a) (%) (%a)

1000 Hz 110 dB 27 a7 030 0.30 0.00

1000 Hz 110 dB 45 45 0.50 0.5] +2.00

1000 Hz 110 dB M) 90 1.00 1.01 +1.00 5.6

1000 Hz 110 dB |80 180 200 202 +1.00

1000 Hz 120 d3 36 36 4,00 403 H).75

-21,+26

1000 Hz 120 dB 72 72 8.00 B.05 +.63

1000 Hz 120 dB 90 el 10.00 10,13 +1.30

1000 Hz 120 dB |80 180 20,00 20.22 +1.10 3.6

1000 Hz 120 dB 360 360 40,00 40.34 1,85

1000 Hz 120 dB 720 720 80.00 80.49 +H.61

I'he results related only to the item calibmied. The certificnte shall not be reproduced except in full, without written approval of the Innovative Instrumed

landaslunaugu.
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Page:4/4.
Certificate No 23-NDM-106
Request No Req-2023-0952
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A [/ 55-140 Rel vuc Rel vuc Error Limit
Calibrator Setting ® ) (Pa’h) (Pa’ b) (Pa’ ) (Pa ) (Pa'h)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.052 ~0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A [ 55-140 Rel uuc Ref uuc Error Limit
Calibrator Setting (s) (s) (P.Ih) [I'ﬁlhj (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 =21 - +26
Burst | ms, 100 dB 900 900 1.00 100 0.00 5.6 -20 - +41
Burst | ms, 108 dB 143 143 1.00 1.01 +1.00 =20 - +4]
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A [ 55-140 uuc uuc Different Limit
Calibrator Setiing (s) (Pa h) (%) (%) (%)
Continuous Rectangle + 10.37
29 0.00 3.7 21 =+2§
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate

The results reliated only to the ftem calibrated. The cerificite shall not be reproduced except in full, without written approval of the Innovative InstrumegCo W
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Page: 1/4.
Certificate of Calibration
Customer
Nuame UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No :  23-NDM-097
Address 81 Soi Udomsuk 41, Sukbumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Reg-2023-0902
Unit Under Calibration Details
Mensurement item : . Noise Dosimeter Microphone Class : 2
Manufacturer . SVANTEK Microphone Model : 5V 2718
Muodel ¢ SV 10415 Microphone S'N @ B5456
Serinl Number 128477 Preamplifier Model © -
0] b Preamplifier SN : -
Resolution 01 dB Intrument Status © New
Calibration Environment and Details
Temperature 1 23'CE2C
Humidity : 50 %RH = 20 %RH
Barometric Pressure ¢ 1013 hPa = 10 hPa
Received Due : 25 April 2023
Calibrated Date : 9 Mny 2023
Calibration Procedure ¢ In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Muodel SN. Due calibration Tracehility
Multifrequency Calibrator Quest Quest-cal 188272 29 June 2023 sl
Standard Microphone GRAS 40AN 188273 6 Dctober 2023 GRAS
Sine Generator Svantek Svand(1 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20 March 2024 TPA
Note
The reporied uncertamty is based on standacd uncertainty multiphed by the Coverage Factor & = 2, providing & level of confidence approximately 93 %,
Calibrated By : mﬁ Approved By : r/_'l;“]‘
Mr. Noppadon Luangart Mr. Pacit Mathavom
Calibration Officer Calibration Engineer Supervisor
Issue Date : 9 May 2023

The results related only 1o e item calibmed. The cemificat: shall not be reproduced except in Tull, withour wrinen approval of the Innovartive frsimn
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Page:2/4.
Certificate No 23-NDM-097
Request No Reg-2023-0902
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel vuc Rer uuc Error Limit
Calibrator Setting (s) (s) P b (Pa’ h) (%) (%) (%)
1000 He 114 dB 120 120 319 313 -1.88 3.1 21, #26

2. Frequency weightings

Note :

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Welghting Limit
FAST / 60-140 A C
(+dB) ( + dB)
STD Setting (dB) (dB)
*63 Hz 04 0.5 0.40 20
125 Hz 0.4 0.0 040 1.5
250 Hz .5 0.0 0,40 1.5
500 He -0.4 0.0 0.40 1.5
1000 Hz 0.0 (X1} 040 +
2000 Hz 04 0.8 .40 2.0
4000 He 14 1.2 0.40 10
J000 Hx =19 -1.9 0.40 5.0

Absolute sensitivity was established hy the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

The results related only to the iem calibrated. The certificate shall hot be reprodueed except in full, without written approval of the [nnovative Instrum
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ANPPHOE BANG PHL SAMUT PRAKAN PROVINCE 10340 THAIL AND E=
IUNATION LAGDRATINT
TEL: (6621 16-3860-1 FAN: (6621 16=7 10 AC-255H1
Page : 3/4.
Certificate No 23-NDM-097
Request No Reqg-2023-09032
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A/ High
Ref (dB) | 60.0 BO.O 100.0 | 110.0 | 114.0 | 1200 | 130.0 | 1400
1000 Hz Level A (dB) | smoe| g0a 100.0] 1100| 1140| 12000 1300 1399
Error dB) | a1 01 oo oo oo o0 oo -01
Ref (dB) 1128| 1188 1288| 1389
8000 Hz LevelA | (dB) 1129| 1189] 1289 1388
Error (d8) ol ool 00| -01
Ref (dB) g78| o938l 1038] 1138
63 Hz Level A (d8) 87.8| 938 1038 1138
Error (dB) o] o0 o0 00
Tolerances Limit (£dB) 1.0
UNCERTAINTY (dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
IUNCERTAINTY
FAST / A/ 60-140 Rer uuc Ref uuc Error Limit
Calibrator Setting (s) (s) (Pa’ ) (P2’ h) (%) (%) (%)
1000 Hz 110 dB 27 27 030 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB o0 a0 1.00 1.01 .00 5.6
1000 Hz 110 dB 180 180 2.00 202 «1,00
1000 Hz 120 dB 16 36 4.00 4.03 .75
21, +26
1000 Hz 120 dB 72 T2 8.00 8.05 +0,63
1000 He 120 dB 80 90 10.00 9.90 =1.00
1000 Hz 1200 dB3 180 |80 20,00 19.76 «1.20 5.6
1000 Hz 120 dB 360 360 40,00 40.34 0,85
1000 Hz 120 dB 720 720 80,00 80,49 .61
e resulis related only 1o the ilem calibraled. The certificare shall nol be reproduced except in full, without written approval of the Innovative Instriome sl Co¥ Lid
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Page: /4.
Certificate No 23-NDM-097
Request No Reqg-2023-0902
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurcment Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel V] 6 Rer uuc Error Limit
Calibrator Setting () s (Pa h) (Pa b (Pa’ h) (Pa’ h) (Pa’ b)
4000 Hz 95 dB 1546 2846 1.00 1.00 0.00 0.052 -0.29 - 4041
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rerl uuc Rel uuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Burst 1 ms, 95 dB 2846 2846 1.00 1.00 .00 =21 =+26
Burst | ms, 100 dB 00 900 1.00 1.0k 0,00 56 =20 - +41
Burst | ms, 108 dB 143 143 1.00 101 +1.00 =29 -+4|
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 uuc uuc Different Limit
Calibrator Setting (%) [Palh} (%) (%) (%)
Continuous Reéctangle + 10,37
29 0.00 3.7 <21 =426
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate

The results related only to the item calibrted. The centificate shall not be reproduced except in full, without written approval of the Innovative Instinumies
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 o

Page: 1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 23-NDM-108
Address 81 Son Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Reg-2023-0054
Unit Under Calibration Details
Measurement item ; : Noise Dosimeter Microphone Class : 2
Manufacturer : SVANTEK Microphone Model : SV 27
Model . SV 104 Miecrophone S/N : 112933
Serial Number 1 117688 Preamplifier Model : -
1 = Preamplifier SN : -
Resolution : 01 dB Intrument Status : Used
Calibration Environment and Details
Temperature ¢ 23°CE2°C
Humidity ¢ 50 %RH = 20 %RH
Barometric Pressure t 1013 hPa £ 10 hPa
Received Date + 4 May 2023
Calibrated Date : 12 May 2023
Calibration Procedure : In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Muodel SN, Due calibration Tracebility
Muliifrequency Calibrator Quest Quest-cal 188272 29 June 2023 TSI
Standard Microphone GRAS 40AN 188273 6 Oclober 2023 GRAS
Sine Generator Svantek Svand(] 131 12 October 2023 WK Electric
Timer EXTECH * 05-ACT 20) March 2024 TPA
Note
The reported uncertuinty is based on stndard uncertainty multiplied by the Coverage Factor k = 2. providing a level of confidence approximately 95 Y.
Calibrated By : p-puf’, Approved By ﬂ-\;;:,.}
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 12 May 2023

]
The resulis refated only to the itemn calibrated. The certificnte shall not be reproduced except in full, without written approval of the [“Tml
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Page:2/4.
Certificate No 23-NDM-108
Request No Req-2023-0954
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel vuc Rel uuc Error Limit
Calibrator Setting ® s (Pa'h) (Pa’ ) (%) (%) (%)
1000 Hz 114 dB 120 120 3.9 320 +0.31 3.1 21, +26
Nole | Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
(+dB) {+dB)
STD Setting (dB) (dB)
*63 Hz 0.0 0.1 0.40 2.0
125 Hz 0.4 0.1 0.40 1.5
250 Hz -0.4 0.1 0.40 1.5
500 Hz -0.2 02 0.40 1.5
1000 Hz 0.0 0.0 0.40 =
2000 Hz 0.2 0.6 .40 20
4000 Hz 1.8 1.9 0.40 30
8000 Hz -13 -34 0.40 5.0

The results related only to the item calibmizd. The cerificats shall not be reproduced except in full, without written approval of the Innovative lnsiru
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CALMAATION LABORATOMNY
TEL: (66)0-2116-5860<1 FAX: (66021 16-T 140 AC-2961

Page:3/4.
Certificate No - 23-NDM-108
RequestNo  :  Reg-2023-0954
3. Linearity of response to steady signals
a, Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A/ High
Ref {ds) | s50 | 800 | s0.0 | 1000 | 110.0 | 1140 | 120.0 | 130.0 | 140.0
1000 Hz Level A {dB} | sa5| 80| s01| 1000| 1100] 1140| 1209 129.9) 1398
Error (@8)| .os| o01] 01| oo oo 00l 01 -01] -01
Ref (dB) gao| oss| 1083| 1129] 118.9) 1289| 1389
8000 Hz Level A | (dB) sga| 1080 1129] 1189| 1288 1388
Error (dB) 0.0 o0] 00 01| -01
Ref (dB) a7.8| 938 103.8] 1138
63 Hz Level A | (dB) 78| 938 1038 1138
Error (dB) oo] ool o0} o0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (£dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel vuc Ref vuc Error Limit
Calibrator Setting (s) (s) [Pn: h) (I“n‘ ] (%a) (%a) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0.99 -1.00 56
1000 Hz 110 dB 180 180 2.00 1.9% -1.00
1000 Hz 120 dB 36 36 4.00 403 +0.75 -
1000 Hz 120 dB 7 n 8.00 8.05 +0.63 e
1000 Hz 120 dB 90 a0 10.00 10.13 +1.30
1000 Hz 120 dB 180 180 20,00 20.22 1,10 5.6
1000 Hz 120 dB 360 60 40.00 40,34 +).85
1000 Hz 120 dB 720 720 80.00 80.49 .61

I'ié restilts related only o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrumqyt cd, Lid
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Page: 4/4 .
Certificate No 23-NDM-108
Request No Req-2023-0954
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel uuc Rel uuc Error Limit
Calibrator Setting () ) (Pa' h) {Pa h) (Pa h) (Pa b) (Pa b)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rel uuc Rel vuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 21 -+26
Burst | ms, 100 dB 900 900 1.00 1.00 0.00 5.6 =29 - +4]
Burst | ms. 108 dB 143 143 1.00 1.01 +1.00 =29 - +4]
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A [ 55-140 uuc uuc Different Limit
Calibrator Setting (s) (Pa'h) (%) (%) (%)
Continuous Rectangle + 10.37
29 0.00 37 21 -+26
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate

1
The results related only o the item calibrated. The cerificate shall not be reproduced except in full, without written approval of the lnrﬁﬂ}ﬂﬁ:ﬂﬂ‘m
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Page:1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD, Certificate No : 23-NDM-090
Address 81 Soi Udomsuk 41, Sukhumvit Rond, Bangchak, Prakanong, Bangkok 10260 Request No @ Req-2023-0902
Unit Under Calibration Details
Measurement itemn ! : Noise Dosimeter Microphone Class : 2
Manufacturer : SVANTEK Microphone Model : SV 2718
Model ; SV 10415 Microphone S/N : 133712
Serial Number : 128367 Preamplifier Model : -
1D - Preamplifier S/N & -
Resolution 0.1 4B Intrument Status © New
Calibration Environment and Details
Temperature 1 23T 2T
Humidity A0 %RH £ 20 %aRkH
Barometric Pressure » 1013 hPa = 10 hPa
Received Date . 25 April 2023
Calibrated Date : B May 2023
Calibration Procedure . In-house method CP-NDM-01 based on |[EC 61252 - 2017
Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 29 June 2023 TSI
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svand0l 131 12 October 2023 WK Electric
Timer EXTECH 05-ACT 20 March 2024 TPA
Note
The reported unicertainty Is based on stundard uncertinty multiplied by the Coverage Foctor & = 2, providing o level of confidente approximately 95 %
Calibrated By : e Approved By : ;,;&1

Mr. Noppadon Luangart
Calibration Officer

Mr. Pacit Mathavom

Calibration Engineer Supervisor

Issue Date : B May 2023

Thee resubis related only to the item calibrted. The certificote shall ot be reproduced except in M, without writtén approval of the Innovative Instromen
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Page : 2/4
Certificate No 23-NDM-090
Request No Reqg-2023-0002
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Talerances
UNCERTAINTY
FAST / A/ 60-140 Rer vuc Rel vue Error Limit
Calibrator Setting (s) (s) (Pa’ ) (Pa’ h) (%) (%) (%)
1000 Hez |14 dB 120 120 119 3.20 +1.3] 1l 21, +26

Nuote

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A c
. (+dB) ( + dB)
STD Setting (dB) (dB)
*63 He -0, 1 0.0 0.40 20
125 Hz 0.1 0.5 0.40 L5
250 Hz 0,1 0.4 0,40 15
500 Hx 0.0 04 0.40 1.5
1000 Hz 0.0 0.0 0.40
2000 He 0.4 (.0 .40 20
4000 Hz 0.9 3 (.40 i0
000 He -1.9 -24 0.40 50

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. S8079

The resuls related oaly to the item calibeated. The cerificae shall not be reproducad except in full, without writen approval of the Innovarive Instrumeng Co. L
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3. Linearity of response to steady signals

Certificatle No

Request No

a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

2 3-NDM-090

Reg-2023-0002

LU Setting FAST / A / High
Ref (dB) | eo.0 | so.0 | 90.0 | 1000 | 1100 | 1140 | 1200 | 1300 | 1400
1000 Hz level A | (dB) | s9a| 800 900| 1001| 1100 1140] 1200 1300 1400
Error (dB)| 92| oo] ool o1 oo] 0ol o0 00 00
Ref (dB) 1129| 1189 1289 1389
8000 Hz Level A (dB) 1128| 1189] 1288 1388
Error (dB) 0.0 0.0 0.1 0.1
Ref (dB) 878 938 1038 1138
B3 Hz Level A (dB) 87.8| 938| 1038 1138
Error (dB) oof] ool oo o0
Tolerances Limit (£d8) 1.0
UNCERTAINTY (£d8) 03
b. Sound exposure meter linearity of error
ULC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A 1 60-140 Refl vuc Ref vuc Error Limit
Calibrator Setting (s) (s) “.u:m {I'u: h) (%) (%) (%a)
1000 Hz 110 dB 27 27 0.30 0,30 0,00
1000 Hz 110dB 45 45 0.50 0.50 0,00
1000 Hz 110 dB 4f) 40 100 099 -1.00 5.6
1000 Hz 1 10 dB 180 180 2.00 1.98 =100
1600 Hz 120 dB 36 i6 4.00 4.03 +0.75
11, +26
1000 Hz 120 dB 7 72 8.00 8.05 0,63
1000 Hz 120 dB 90 90 10,00 10,13 1,30
1000 Hz 120 dB 180 180 20,00 20.22 +1.10 5.6
1000 Hz 120 dB 360 360 40,00 40.34 +1.85
1000 Hz 120 dB 720 720 50,00 80.49 +H),61

The resulis related only to the e ealibrated, The certificate shall not be reproduced excepl in Ffull, without written appioval of the Tonovative Tnstromen|
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Page : 4/4
Certificate No 23-NDM-090
Request No Req-2023-0902
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel e Rer uuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa h) (Pa ) (Pa’ h) (Pa’ h)
4000 Hz 95 dB 2846 2846 1.00 0.98 0.02 0.052 )29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Taolerunces
UNCERTAINTY
FAST /A 60-140 Rel uuc Ref uuc Error Limit
Callbrator Setting ) s (Pa'h) (Pa'h) (%) (%) (%)
Burst 1 ms, 95 dB 2846 2846 1.060 0.9% -2.00 2] =+26
Burst | ms, 100 dB a0 900 .00 0,98 -2.00 5.6 20 - 4]
Burst | mas, 108 dB 143 143 1.00 .99 =100 =20 - 44|
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 uuc vuc Different Limit
Calibrator Setting ) (Pa'h) (%) (“%) (%)
Continuous Rectngle + 10.13
28 0.00 37 21 -+26
Continuous Rectangle - 10.13
* Indicates non accredited
End of Certificate

The results related only o the iem calibrated. The certificate shall not be reproduced exeepd in Tull, without written approval of the Innovative Instrume g Co.0 Lid
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Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 23-NDM-179
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Req-2023-1488
Unit Under Calibration Details
Measurement item : : Noise Dosimeter Microphone Class : 2
Manufacturer : SVANTEK Microphone Model : SV 27
Model : SV 14 Microphone S/N : 139831
Serial Number : 143225 Preamplifier Model = -
1D = Preamplifier S/N : -
Resalution : 01 dB Intrument Status : New
Calibration Environment and Details
Temperature : 23'CE2'C
Humidity 50 %RH =+ 20 %RH
Barometric Pressure : 1013 hPa 10 hPa
Received Date - 12 July 2023
Calibrated Date : 7 August 2023
Calibration Procedure ¢ In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN, Due calibration Tracehility
Multifrequency Calibrator Quest Quest-cal 188272 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svand0] 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20 March 2024 TPA

Note

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

lib : / - T
Calibrated By n}’ﬁ Approved By FAT A
Mr. Noppadon Luangant Mr. Pacit Mathavom
Calibration Officer Calibration Engineer Supervisor
Issue Date : 7 August 2023

The results nelated only to the item calibrated, The certificate shall not be reproduced except in full, without writien approval of the Innovative Instrume
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Certificate No 23-NDM-179
Request No Reg-2023-1488
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Talerances
UNCERTAINTY
FAST / A /55-140 Rerl vuc Rel uue Error Limit
Calibrator Setting () (s) (Pa ) (Pa’ h) (%) (%) (%)
1000 Hz 114 dB 120 120 318 113 -1.57 3 =21,+26
Nole : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 55-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.0 0.1 0.40 20
125 Hz 0.7 0.9 0.40 1.5
250 Hz 0.3 0.8 0.40 1.5
500 Hz 0.3 0.7 0.40 1.5
1000 Hz 0.0 0.0 0.40
2000 Hz -0.6 0.2 0.40 20
4000 Hz 23 24 (.40 30
8000 Hz -29 29 0.40 5.0

The resulis related only to the ilem calibrated. The cenificate shall pot be reproduced except in full, without writien approval of the lnnovative Instrume
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICTE y A&B
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7139 MOD 13, SO SUNTINAKORN 1 TAMBON BANG KAEO, N e e LB ANSI Natianal Accretilstion fuars
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CALIMMATION LARORATORY
AC-2961

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATILAND

TEL: 166H-2116-5860-1 FAX: 16610-2116-T 140

Page:3/4.
Certificate No » 23-NDM-1T79
Request No : Reg-2023-1488
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Serting FAST/ A/ High
Ref {de) | 550 | s0.0 | 900 | 1000 | 110.0 | 1140 | 1200 | 130.0 | 140.0
1000 Hz Level A | (dB) | s45] s0.a| s0a] 1001| 1100] 1140] 1200 1300] 1400
Error (dB) | 95| o1] o01] o1 oo 00| o0 o0 oo
Ref (dB) 8s.9] o89| 1089| 1129| 1188| 1289| 1389
8000 Hz Level A | (dB) goo| o8o| 1089| 1129] 1188| 1289 1388
Error (dB) i 00] ool oo oo o0 -0a
Ref (dB) 87.8] 93s8| 1038 1138
63 Hz Level A (dB) 87.8| 93a| 1038 1138
Error (dB) 00f oo oo 00
Tolerances Limit (xdB) 1.0
UNCERTAINTY (+dB) 0.3
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55140 Ref vuc Rel uuc Error Limit
Calibrator Setting (s) (s) n{l’n'T h) [I’a: h) (%a) (%a) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0,00
1000 Hz 110 dB a0 90 1.00 1.01 +1.00 5.6
1000 Hz 110 dB 180 180 2.00 2.02 +1.00
1000 Hz 120 dB 36 36 4.00 4.03 +0.75 o
1000 Hz 120 dB 7 72 8.00 805 +0.63 g
1000 Hz 120 dB ) 90 10.00 9.90 -1.00
1000 Hz 120 dB 180 180 20,00 2022 +1.10 5.6
1000 Hz 120 dB 360 360 40.00 40.34 +0.85
1000 Hz 120 dB 720 720 80,00 80.49 +.61

The resulis related only o the [tem calibrated. The ceificaie shall not be reproduced except in full, withoot wrilten approval of the Innovative Instruime
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The results related only to the item calibrated. The centificate shall not be reproduced except in full, without writien approval of ihe Innovarive l|n|m|ne1'|1 L!d
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TEL: 166)0-21 F=-5860-1 FAX: (06)0-2116-7 140
Page:4/4.
Certificate No 23-NDM-179
Request No Reg-2023-1488
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
- UNCERTAINTY
FAST /A /55-140 Rel uuc Rel uvuc Error Limit
Calibrator Setting () (s) (Pa'W) (Pa’ ) (Pa't) (Pa’ W) (Pa’ )
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.052 -0.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A [ 55-140 Refl vuc Refl uuc Error Limit
Calibrator Setting ) (s) (Pa’h) (Pa’h) (%) (%) (%)
Burst | ms, 95 dB 2846 2R46 1.00 1.00 0.00 =21-+26
Burst | ms, 100 dB ano a00 .00 1.00 .00 5.6 =29 - +4]
Burst | ms, 108 dB 143 143 1.00 1.01 +1.00 <29 - +4]
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Talerances
UNCERTAINTY
FAST /A [ 55-140 vuc uue Different Limit
Calibrator Setting (s) (Pa'h) (%) (%) (%)
Continuous Rectangle + 1037
i 0.00 3.7 =21 -+26
Continuous Rectangle - 10.37
* Indicates non accredited
End of Certificate
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Certificate of Calibration
Customer
Mamie UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD, Certificate No : 23-NDM-185
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Reg-2023-1488
Unit Under Calibration Details
Measurement item : : Noise Dosimeter Microphone Class ; 2
Manufacturer . SVANTEK Microphone Model : SV 27
Model : SV104 Microphone S/N : 136863
Serial Number . 143231 Preamplifier Model : -
ID T Preamplifier /N -
Resolution 0.1 dB Intrument Status : New
Calibration Environment and Detafls
Temperature F23CE2C
Humidity 1 50 %RH = 20 %RH
Barometric Pressure 2 1013 hPa = 10 hia
Received Date 12 July 2023
Calibrated Date : 7 August 2023
Calibration Procedure : In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Duse calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 25 July 2024 TSI
Standard Microphone GRAS 40AN 188273 6 October 2023 GRAS
Sine Generator Svantek Svand01 131 12 October 2023 WK Electric
Timer EXTECH - 05-ACT 20 March 2024 TPA

Note

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

Calibrated By :

Wﬁ Approved By : m"’?n
Mr. Noppadon Luangart Mr, Pacit Mathavom
Calibration Officer Calibration Engineer Supervisor
Issue Date : 7 August 2023

The results retated only to the item calibraed. The eenificate shall not be reproduced except in full, without written approval of the lanovative Instrume
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Page:2/4 .
Certificate No 23-NDM-185
Request No Req-2023-1488
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /55-140 Rel uuc Rel uucC Error Limit
Calibrator Setting (s) (s) (Pa’ b) (Pa’ b) (%) (%) (%)
1000 Hz 114 dB 120 120 3.18 313 157 3.1 =21, 426
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Frequency weightings
Deviation from various Tolerances
UUC Setting UNCERTAINTY
Freguency Weighting Limit
FAST / 55-140 A C a8) CEdn
+ -
STD Setting (dB) (dB) & =4
*A3 Hz 0.0 0.1 (.40 20
125 Hz 0.3 0.6 0.40 1.5
250 Hz 0.0 0.5 0.40 L5
500 Hz 0.1 0.3 0.40 1.5
1000 Hz 0.0 0.0 0.40
2000 Hz -0.4 0.0 0.40 20
4000 Hz 1.7 1.8 (.40 3.0
8000 Hz 29 -29 0.40 50

The results related only to the item calibmted. The cenificate shall not be reproduced except in full, withoat written approval of the Innovative Instrumen
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Page:3/4
Certificate No 23-NDM-185
Reguest No . Req-2023-1488
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A/ High
Ref (d8) [ 550 | 80.0 | 90.0 | 1000 | 1100 | 1140 | 1200 | 1300 | 1400
1000 Hz Level A | (dB) | s46| 80| s01| 1000 1100] 1140] 1200 1300 1400
Error (d8) 04] o1 ool oo oo oo 0o oo
Ref {de) 889 o989| 1089 1129 1189 1289| 1389
8000 Hz Level A {dB) 889) 989| 1089 1129] 188| 1238| 1388
Error (dB) 0o] oo 0o 01 -01] -01
Ref (dB) 87.8| 938| 1038 1138
63 Hz Level A (dB) 87.8] 38| 1038 1138
Error (dB) ool oo ool oo
Tolerances Limit {+£dB) 1.0
UNCERTAINTY (£dB) 0.3
b. Sound exposure meter linearity of error
ULC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/A/55-140 Ref uue Rer uuc Error Limit
Calibrator Setting (s} (s} -:mf h) (Pu’ h) (%) (%a) (%e)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0.99 -1.00 5.6
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 36 36 4.00 3.94 -1.50
-21,+26
1000 Hz 120 dB 72 n 8.00 7.87 -1.63
1000 Hz 120 dB 90 90 10.00 9.90 -1.00
1000 Hz 120 dB 180 180 20,00 19.76 -1.20 56
1000 Hz 120 dB 360 360 40.00 39.42 -1.45
1000 Hz 120 dB 720 720 80.00 78.66 -1.68

P 1 - - . I
The results related only to the ftem calibrted. The cenificate shall not be reproduced except in full, without writien approval of the Irnovative InstrumenMa.. |

nEislmunu



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO_, LTD. HEAD OFFICE
T30 MOO 15 S0 SUNTINAKORN 1] TAMBON BANG KAEO

AMPHOE BANG PFHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEI

(00M-21 1058601 FAX: (66K-2116-T 140

|IIHII|II

e e

“IIHII

Wl Buluaid Busmyus $9/in

ACC

[ _rcoc iross g
CALIBAATION LABDRATORY
ALC-I961

afas

ARSI Nalional Ascrodiiation Board

REDITED

Page:4/4
Certificate No 23-NDM-185
Reguest No Req-2023-1488
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A /55140 Rel vuc Rer vuc Error Limit
Calibrator Setting ® ) (Pa’b) (Pa’h) (Pa'h) (Pa’ b) (Pa’ h)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0,052 (.29 - +0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 55-140 Rel uuc Refl uuc Error Limit
Calibrator Setting s) s) (Pa'h) Pa'h) (%) (%) (%)
Burst 1 ms, 95 dB 2846 2846 1.00 1.00 0.00 -2] - +26
Burst | ms, 100 dB 900 900 1.00 1.00 0.00 5.6 29 - +41
Burst | ms, 108 dB 143 143 1.00 1.01 +1.00 29 - +4|
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A7 55-140 uuc vuc Different Limit
Calibrator Setting ) (Pa'h) (%) (%) (%)
Continuous Rectangle + 10,13
29 0.00 3.7 -21 - +26
Continuous Rectangle - 10,13
* Indicates non accredited
End of Certificate

1
The results related only 1o the item calibrated. The centificate shall not be reproduced excepr in full, without written approval of the Innovative InstpumenMCo., Lid

\BNANS

AUAY



INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
F139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO, ANS! Natlonal Accradiiatios foare
ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
CALIBRATION LABDRATONY
AC-2961

TEL: (66M0-2116-3860-1 FAX: (60)0-21 16-T |40

Page 1/2
Certificate of Calibration
Customer Certificate No : 23-AFM- 144
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD. Request No :  Req-2023-1509
Address © 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement [tem : Primary Flow Calibrator
Manufacturer : TSI
Model : 4146 Sensor Model : -
Serial Number 1 41462327002 Sensor Serial Number : -
1D i
Location of Calibration  : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperature =23 CEIC
Humidity : 55 %RH £ 20 %RH
Barometric Pressure : 1013 hPa £ 10 hPa
Received Date : 18 July 2023
Calibration Date ¢ 24 July 2023
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 1903101 1003 Sensidyne 11 July 2024
Temperature meter GT 11 12000077 Qrebom 27 February 2024
Pressure meter CPG2400 41000KDL/65 1882 TPA 7 November 2023
Traceability :
This Certificate is traceable to ST Unit through Sensidyne A2LA Accreditation No, 3943.01
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence
approximately 95 %.
Calibration By : e Approved By : ME M
Mr. Noppadon Luangar Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engincer Supervisor
Issuc Date : 24 July 2023
The results rélated only to the item calibated, The certificate shall not be reproduced except In full, without written approval of the In i q ﬁ Uqu
FM-708-AFM-01 Rev.00 Issue date 01/07/1
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Certificate No : 23-AFM-144

Request No : Req-2023-1509

Result of Calibration :

Temperature Pressure 5T uuc Error Uneertainty
(o {kPa) (L/min) (L/min) (L/min) (Limin}
25.40 100.84 (Lo20 0.020 0.000 0.001
25.40 100.83 0.050 0.051 0.001 0,003
25.40 100.84 0.101 0104 0.003 0.003
25.40 100.82 0.203 0.211 0.008 0,006
2540 100.81 0.506 0.509 0.003 0.007
25.40 10081 1004 1.004 0.000 0.014
25.30 100,80 1.707 1.706 -0.001 0.024
25.30 100.81 2.003 2.006 0.003 0.028
25.20 100,80 3009 3.038 0.029 0.042
25.20 100.79 4,003 4.029 0.026 0,055
25.30 100.79 5.004 5.027 0.023 0.069
Note STD : Standard UUC : Unit Under Calibration

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

- Flow Rate was corrected for non-standard operating condition by using equation :

Qmeas = Qref x

Pres Treas
X

Pees Trest
where 0 = Flow Raie P = Ahsolute Pressure T = Absolule 'rﬂn-pfm[un_\
Meas = Measurement Condition ref = Standard Condition
* Indicates non accredited
End of Certificate

1
The results refated only 1@ the ltem calibratid. The certificate shall gt be reproduced except in fill, withoul written approval of the Inntﬁm&muﬂu
1

FM-708-AFM-01 Rev.00 Issue date 01/07/
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TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3
) o B
534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7700

III":"ﬂlulu'n"\.‘l

TEL. 0-2717-3000-24 FAX, 0-2719-9484 NSC-TISLTIS17025
CALIBRATION D00B

Certificate of Calibration ~ Gerificats No-: 2571558

AT

i,

Equipment : Aneroid Barometer
Manutactirer Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Maodel : - Corporate Services 3: Equipment Callbration and Testing Services.
Serial No.: .
ID No.: UAE.ANV.123/2550

Condition As-Received: Usad ltem

Received Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co, ,Ltd.

Ambient Temperature: ( 23 £ 2 ) °C
81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity: (50 15 ) %

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according lo in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Prassure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPl1142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference leveal,
3.This result of callbration was made on requested at the point specified by customer.
4.This result of calibration instrurment was In absolute pressure.
5.This instrument was used clean air as pressure media.
6.The certificale is valid only to the item callbrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT}

Calibrated by :  Suksan Khankaew Approved Signatory : AHIZP*SI( r.
Issue Date : 08 June 2023 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
[/{Altapol Panurach

nanslueuA
B 0316959



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

Applied Pressure (hPa) 958.80 | 969.94 | 981.10 | 991.92 | 1003.33 | 1013.39 | 1024.48 | 1035.27
UUC* Indication (hPa) 960.0 970.0 880.0 930.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 1.20 0.06 -1.10 -1.92 -3.33 -3.39 -4.48 -5.27
Decreasing Pressure

Applied Pressure (hPa) 1035.27 | 1023.97 | 1013.46 | 1003.54 | 992.07 | 981.34 | 970.00 | 9559.03
UUC” Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 580.0 970.0 960.0
Error (hPa) -5.27 -3.97 -3.46 -3.54 -2.07 -1.34 0.00 0.97

The uncertainty of measurement was + 0.30 hPa

* UUC = Unit Under Calibration
The reported uncerainty of measurement was based on a standard uncertainty multiplied

by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-olo-

Cert.No.: 23P1859
Page: 2 of 2
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

W,
SN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;‘I%‘-—-’/ﬁ:”i

53444 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 , {/F\?\‘:s
TEL. 0-2717-3000-24 FAX, 0-2719-0484 Sy NSC-TISETISIT02S
CALIBRATION 000D
- - L -
Certificate of Calibration C""'““";”"- > ‘f*f“; e
age: 10

Equipment : Digital Thermo-Hygrometer
Manufacturer: Digieon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : TH-02 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 395034174
ID No.: UAE.EFM.185/2565
Condition As-Received: Used ltem
Received Date: 18 May 2023
Calibration Date: 22 May 2023

to 24 May 2023

Reference: 2305-0641WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Amblent Temperature: ( 25 £ 3 ) °C

81 3
Relative Humidity: (50 +20) % Sol Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkek 10260

Procedure used: Calibration were conducted using in-house calibration procedure CP-H03 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard

temperature probe for temperature measurement function inte humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 20563A 14 Jun 2023
2) Handheld Thermometer With Sensor 1521 ABA330 2211251 12 Ocl 2023

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

3.This Certification is fraceable to the International System aof Unit maintained through:-
-Mational Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Afimt

[\f ] Chakrit Waewwanjua

Calibrated by :
Issue Date :

Kraipop Onrat
25 May 2023

Approved Signatory :

[ ]Pornthippa Tameyakul
[ ]Viporn Tantiyawutti

nansluemuny
B 0314980



Result of Calibration:- Without Adjustment

Function: Humidity Measurement
Reference Standard uuc*

Temperature Humidity Reading
(°C) (%R.H.) (%R.H.)
25.0 40.1 40
25.0 50.1 50
25.0 60.0 59
25.0 70.2 68

Result of Calibration:- Without Adjustment

Function: Temperature Measurement
Standard uuc*
Temperature Reading

(*C) ("C)

20.014 20.4

25.022 256

30.033 302

40.000 399

UUC" : Unit Under Calibration

Error
(%R.H.)
-0.1
-0.1
-1.0
2.2

Error
(C)
0.386
0.578
0.167
-0.100

Cert. No.: 23H1102
Page.: 2 of 2

Uncertainty
of Measurement
(+%R.H.)

13
1.6
1.6
1.6

Uncertainty
of Measurement
(£°C)

0.42
0.42
0.42
0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-o0o-

W-

naslumunA
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE INNOVATIVE |

7130 MOO 13, SOSUNTINAKORN 1] TAMBON BANG KAEO, e Buturid Bumians e

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND mm":“"::m
TEL: (66)0-2116-5860-1 FAN: 166M-2116-T 140
ES — — — — —
Certificate of Calibration

Customer Certificate No : 23-TPM-192

Name * UNITED ANALYST AND ENGINEERING Request No : Req-2023-0710
CONSULTANT CO.LTD.

Address © 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Page: 112
Prakanong, Bangkok 10260

Unit Under Calibration Details

Calibration Parameter :  Temperature

Instrument Name : Thermal Environment Monitor Range Calibration : 20 °C 10 60 °C

Manufacturer : Quest Technologies Type of Sensor :  RTD

Model ¢ QT-34 Sensor Diameter (mm) @ 4.5

Serinl Number :+ TEHO020027 Calibration Position {mm) :  67.5

Resolution T i Intrument Status :  Used

1D Number 1 UAEANV.12572551

Calibration Environment and Details

Temperature : BCx3°C

Humidity : 55 %RH 15 %RH

Received Date : 28 March 2023

Calibrated Date ;3 Aprl 2023

Calibration Procedure :©  In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard : Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN:
08000057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-
0494

Traceability ' This Certificate is traceable to S1 Unit through Quality Reborn Co., Lid., NSC-ONSC Accreditation No.:

Calibration 0292

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

approximately 95 %.

Approved By : hud
Mr. Noppadon Luangar

Technical Manager
Issue Date : 3 April 2023

The results related anly to the item calibrated. The certificare shall not be reproduced except i full, without written approval of the Innovative Instrument C

enanslunuRy



INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CQ,, LTD. HEAD OFFICE

T30 MO 1Y, SO SUNTINAKORN 1] TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66M0=2116-5860-1 FAX: (66M0-2116=7140

NNV AT TV N

]

whitw bulucvilel Bumwyaun s

NSC-TISL-TIS17025
CALIBRATION D298

Caolibration Note

Certificate No : 23-TPM-192

Request No @ Reqg-2023-0710

UUC Adjustment ¢ Mot Adjust
Page :
Result of Calibration @
Standard
VUL Heading Carrecthan Unerrtalniy
UUC Sensar Temparaivre
) [ §] [y
[ 8]

20,032 20.2 - 0.2 13
25.033 252 -0.2 0.13
10,037 30.2 -0.2 0.13
35.038 152 =02 013

WET
40.041 40.2 -02 0.13
45,040 45.2 =02 013
00043 50.2 -0.2 0.13
60,050 6.2 -0.2 [INE]
20.033 19.3 + 0.2 013
25035 4.8 +0.2 0,13
30,034 298 +0.2 013
35.037 4.8 +0.2 0.13

DRY
40,039 39.4 + 0.2 013
45.042 4.8 +0.2 013
50.044 49.9 +0.1 0.13
60.047 59.9 0.1 0.13
20,031 19.8 + 0.2 013
25,033 24.8 + 0.2 013
30036 98 F 0.2 013
15,037 M8 +10.2 0,13

GLOBE

40,041 9.8 + 0.2 0,13
45,043 4.8 + 0.2 013
50,045 49.9 +0.1 0.13
60,049 59.9 v 0.1 0,13

End of Certificate

Calibrated By :

i

Brety’

Mr. Sittichok Jirapukdeesakun

The resuls reluted only 10 the item calibrated. The cemificate shall not be reproduced except in full, without written approval of the Innovarive Instrument ©

™

slupuny



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE E 2 TNNOVATIVE
TR MOO 13, SOISUNTINARORN 11 TAMBON BANG KAEQ, _E= whibn Bvluitd Bummyuiun $ifin
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND m&g‘;
TEL: (6610-2] 16-5860-1 FAX: (6610-2] 16-T7140
— S
Certificate of Calibration
Customer Certificate No : 23-TPM-302
Name UNITED ANALYST AND ENGINEERING Request No : Req-2023-2230
CONSULTANT CO.LTD.
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: 172
Bangkok 10260
Unit Under Calibration Details
Calibration Parameter Tempeérature
Instrument Name Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
Manulacturer TSI QUEST Type of Sensor :  RTD
Model QT-32 Sensor Diameter (mm) © 4.5
Serial Number TPTO30008 Calibration Position (mm) :  67.5
Resolution 0.1°C Instrument Status ©  Used
1D Number UAE.EFM.219/2562

Calibration Environment and Details

Temperature
Humidity
Received Date
Calibrated Date

Calibration Procedure

Reference Standard

Traceability

Nole

23°CE3C

55 %RH + 15 %RH

18 October 2023

2 November 2023

In-house method CP-TPM-01 by Comparison with Standard Thermometer,

Digital Thermometer with Sensor, Manufactrer: GINGO/GINGO, Model: GT11/ RTD100, SN:
08000057, 1D: 02-TPM Which was calibrated on 27 Febuary 2023, Calibration Certificate No. : QR23-
0494

This Centificate is iraceable o ST Unit through Quality Reborn Co., Lid., NSC-ONSC Accreditation No.:

Calibration 0292

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

approximately 935 %,

Approved By : Fied

Mr. Noppadon  Luangar
Technical Manager

Issue Date ; 2 November 2023

The results related only (o flw tem calibrited. The centificate shall not be reproduced except in full, withow written approval of the Innovative Instrument Co,, Lid

wnaslupoRs”



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT €O LTD. HEAD OFFICE IMNNOWVATIVE

T 13 MO 13, SOSUNTINAKORN 11 TAMBON BANG KAEQ, Tnaxiiel Buswins S

M AN 0 A e A K AN [ JT, 3 & . AN MHSC-TISI-TIS1T025
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10530 THAILAND CALIBRATIOND298

TEL: 16630-21 16-3860-1 FAX: (6600-2] 16-T 140

Culibration MNote Certificate No : 23-TPM-302
UL Adjustment Not Adjust Request No = Reqg-2023-2230
Page : 212

Result of Calibration :

Stongdard
U Resifing {wiwrctisn Unerriaimy
UUC Sensor Fratspet it
[N [N (L]
(™)
20,031 20.0 o0 13
25033 25.0 0.0 013
30.035 0.0 0o 013
35.036 350 0.0 13
WET
40,040 400 (0.0 0,13
45.040 450 0.0 013
043 300 0.0 013
.47 60.0 0.0 013
20,033 0.1 - 0.1 013
25.036 251 - 0.1 013
J0037 0.1 =0.] 013
35.039 351 -0l 013
DRY
40,039 40.1 =01 0.3
45041 45.1 =01 0.3
50,043 §0.1 -0.1 03
60,045 6.1 =01 013
20,032 20.0 [1R1] 0.13
25,033 250 0. 013
3034 i 0.0 0135
35.035 35.0 0.0 0.13
GLOBE

40,038 0.0 LR (13
45.040 45.0 0.0 013
50043 50.0 a.n 013
G0, (6 60.0 0.0 0.13

End of Certilicate

Calibrated By : Q»“\,"’

Mr. Sitichok  Tirapukdeesakul

The resulis related only 1o the stem calibemied. The cernficare shall not be reproduced except in full, w 1thout wriiien approval of the Innovative Instrement Co., Lid

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

T139 MOO 13, 500 SUNTINAKORN 11 TAMBON BANG KAEQ, etk it ANSI National Accregitation Board

|i!IIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND = 1| ot buswumd s ACCREDITED
TEL: (66)0-2116-S860-1 FANX: (6630-2116-7140 o C*Uﬁ"lj{gﬁzﬁgommﬁ;-
— s
Certificate of Calibration
Customer Certificate No : 23-LXM-139
Name i UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2023-0706
CO.LTD. Page: 1/2
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Instrument Name :  Digital Lux Meter Range Calibration = 2000 , 20000 lx
Manufacturer : EXTECH Intrument Status @ Used
Madel ¢ 407026
Serial Number ¢ AD56652
Resolution HER ¢
1D Number : UAE.EFM.126/2565

Calibration Environment and Details

Temperature v 25T EINC
Humidity : 60 %RH £ 20 %RH
Received Date : 28 March 2023
Calibrated Date : 20 April 2023

Calibration Procedure  :  The measurement was done in accordance with CP-LXM-01

Reference Standard  °  Photometer and llluminance Sensor, Serial No.: 30662/2, 30592/2, which was calibrated on 11 November 2022,
Certificate No.: TP-1027-22

Traceability *  This Certificate is traceable to International System of Unit (S1) Unit through National Institute of

Metrology (Thailand)

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

approximately 95 %.

Approved By : ﬂ’:ft']
Mr. Pacit Mathavorn

Calibration Engineer Supervisor
Issue Date : 20 April 2023

1
The results related only o the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the Infovitive [m%.
~ BN IIAUAN



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 15, SDI SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M0-21 16-5860-1 FAX: (66)0-2116-T140

||IIIIl|I

"I!JIII

"

I N OWATIWVE

i BuTundiel Buavgoius 41

ANS! Natipnal Accreditation Board
ACCREDITED

CALIBAATION LABORATORY

AC-2951
ES — — — —
Calibration Note Certificate No ; 23-LXM-139
UUC Adjustment Zero adjustment before use Request No : Req-2023-0706
Pape; 22
Result of Calibration ;
Standard UUC Reading | Correction Uneertainty
UUC Range (Ix)
[159] (Ix} (Ix) {=1x)
*0 0 0 0.0058
50 30 0 2.2 % of Reading
100 100 0 2.2 % of Reading
200 201 -1 1.2 % of Reading
300 oz 1 2.2 % of Reading
400 402 -2 2.2 % of Reading
600 603 -3 2.2 % of Reading
2000
800 8046 -6 2.2 % of Reading
1000 1008 -8 2.2 % of Reading
1200 1207 =7 2.1 % of Reading
1400 1408 -8 2.2 % of Reading
| 600 1610 -10) 2.2 % of Reading
1800 1804 -4 2.2 % of Reading
2004 1991 9 2.2 % of Reading
30040 2980 20 2.2 % of Reading
20000 4000 3970 30 2.2 % of Reading
5000 4950 50 2.2 % of Reading
* Indicates non accredited
End of Certificate

Calibrated By :

PE

Mr. Noppadon  Luangart

Thie resulis related only (o the item calibrated. The centificate shall not be reproduced except in fuall, withoul written approval of the Innovative Inspr

enaslumun



