ANIABUIN D
LONAISAOULNEULASDIID



List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-08069 9 Aug 23 8 Aug 24 -
USA. 0807048
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 New Entech Industrial Sulution Co., Ltd. G 660610 4 Oct 23 3 Oct 24 -
Oxide of Nitrogen as Nitrogen Dioxide 02376344
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1398 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-203 27 Sep 23 26 Sep 24 -
159822 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1858 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 pym (PM,,) (Thailand-Japan)
Particular Matter (PM, ;)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5Jun 23 5Jun 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
Particular Matter (PM, ;)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
1201778105
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
1201778107
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
1201778109
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
Instrument 42C-67174-356
10 [Standard Gases (Mixture) Nitrogen 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 -
1180540065
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1180540066
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -

1180540067




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1182920016

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 Scarlet Tech Ltd. WL-21 Thai Meteorological Department 390/23 1 Nov 23 31 Oct 24 -

2205DT0113

17 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117019 20 Oct 23 19 Oct 24 -
Acceleration Level UM14465

18 |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.

19 |Sound Level Meter Laeq 24 hourss Laeq 1 hourss Lamax, Lago, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003666 22 Mar 23 21 Mar 24 -
JeAUdedTUNI 0007308

20 |Sound Level Meter Laeq 24 hourss Laeq 1 hourss Lamax, Lago, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003671 22 Mar 23 21 Mar 24 -
syAudeasuniu 0007309

21 [Sound Level Meter Laeq 24 hourss Laeq 1 hourss Lamax, Lago, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003673 22 Mar 23 21 Mar 24 -
JeAUdedTUNI 0007310

22 [Sound Level Meter Laeq 24 hourss Laeq 1 hourss Lamax, Lago, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003675 22 Mar 23 21 Mar 24 -
syAudeasuniu 0007311

23 |Sound Level Meter Leq 24 hours Laeq 1 hours' Lamax, Laso, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003676 22 Mar 23 21 Mar 24 -
sAudeasuniu 0007312

24 |Sound Level Meter Laeq 24 hourss Laeq 1 hourss Lamax, Lago, Ladn Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023002738 22 Mar 23 21 Mar 24 -
syAudeasuniu 0007313




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
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 YS Pro30 Technology Promotion Association 23CH1488 22 Dec 23 21 Dec 24 -
18K100976 (Thailand-Japan)
List of Instruments Certification for Air & Noise Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
1 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-110 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73246 Co.,Ltd.
2 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24055 18 Jan 24 17 Jan 25 -
00409175
3 |Sound Level Meter Laeq s hrs Larmax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24057 18 Jan 24 17 Jan 25 -
00558036
4 |Sound Level Meter Laeq 8 hrs Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23130 26 Apr 23 25 Apr 24 -
00409177
5 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-014 24 Jan 24 23 Jan 25 -
91928 Co.,Ltd.
6 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-017 25 Jan 24 24 Jan 25 -
91923 Co.,Ltd.
7 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-062 23 Mar 23 22 Mar 24 -
106063 Co.,Ltd.
8 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 24-NDM-018 25 Jan 24 24 Jan 25 -
106069 Co.,Ltd.
9 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-015 25 Jan 24 24 Jan 25 -
91924 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
10 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-221 Rev.1 25 Oct 23 24 Oct 24 -
41461922007 Co., Ltd.
11 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 23P1857 2 Jun 23 1 Jun 24 -
Respirable Dust (Thailand-Japan)
12 |Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 23H1101 24 May 23 23 May 24 -
Respirable Dust 395034175 (Thailand-Japan)
13 |Thermal Environment Monitor Heat Meter 3M QuesTemp 34 Innovative Instrument 23-TPM-192 3 Apr 23 2 Apr 24 -
TEH020027 Co.,Ltd.
14 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 23-TPM-502 2 Nov 23 1 Nov 24 -
TPT030008 Co.,Ltd.
15 |Digital Lux Meter Lux Extech Instrument, 407026 Innovative Instrument 23-LXM-139 20 Apr 23 19 Apr 24 -
Taiwan A 056652 Co., Ltd.
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance HupzoaesIw (TSP) Mettler-Toledo AB204-S/FACT / National Food Institute, 2402420-001-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) Auuarepsuualiiu 10 Tupseul ] B108115858 Ministry of Industry, Thailand
2 |Analytical Balance Auareasualiiiu 2.5 luasou Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) (252436235 Ministry of Industry, Thailand
3 [Analytical Balance Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand
4 [UV-VIS Spectrophotometer Aeeenlysvodlulnsiau Agilent Cary60 G6860A / DQE Services Co. Ltd. SP23-021 20 May 23 18 May 24 -
luzUlulasiaulaeanled Technologies MY15410009
5 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co. Ltd. SP24-008 17 Jan 24 16 Jan 25 -
2021-064
6 |Analytical Balance Hunnuun, @umuﬂﬂﬁﬁﬁ’ﬁmax Mettler-Toledo XP6 / Mettler-Toledo (Thailand) Ltd. 23MM333 7 Apr 23 5 Apr 24 -
(Readability 0.001 mg) avaulugiauveslenls B322373893
7 [Incubator Saduazsn Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
V615.0187 (Thailand-Japan)
8 |Incubator Memmert IPP 260 / Technology Promotion Association 23TM729 27 Apr 23 25 Apr 24 -
V618.0033 (Thailand-Japan)
9 |Auto Clave ALP CL-a0L / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)
U3t gluidin ueuwdadt wous Wudillesa neudaunus $1in
WoeUfURN15IATILIINTIL ISO/IEC 17025 Page 1/3


file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2024/24 0419 Balance Mettler AB204S B108115858 AIR0162555 2402420 001 01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2024/24 0419 Balance Mettler MS204TS C252436235 AIR0232566 2402420 003 01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2024/24 0419 Balance Mettler XP6 B322373893 AIR0192556 2402420 002 01.pdf
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
10 |pH Meter qmmﬁ (Temperature) Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
Aadunsa-ang (pH) 1231155210 Ministry of Industry, Thailand
11 |pH Meter Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
12 |Conductivity Meter Armuthlndn (Electrical Conductivity) SI Analytics Lab955 / DKSH (Thailand) Ltd. (24240057 11 Mar 24 10 Mar 25 -
16300356
13 |BOD Incubator Tlof (BOD) Arco UC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAQ.015/2561) (Thailand-Japan)
14 [UV-VIS Spectrophotometer lunsa-lulnsiau (NO3-N) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
wonlude-lulnsiau (NH3-N) Technologies MY15410009
15 [UV-VIS Spectrophotometer Faws (SO4), Phosphorus Hitachi U-2900 / DQE Services Co.,Ltd. SP24-001 4 Jan 24 3 Jan 25 -
21E22-009
16 |Analytical Balance Usinaesudsavanenisionun(TDS) Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) Ypaudauiuany (SS) (210685394 Ministry of Industry, Thailand
17 |Hot Air Oven Memmert UF55/ National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 Ministry of Industry, Thailand
18 |Analytical Balance Yrifunarlesiu (Ol & Grease) Mettler-Toledo AB-204S/FACT / Technology Promotion Association 24MM292 11 May 24 10 May 25 -
(Readability 0.1 mg) 1129361010 (Thailand-Japan)
19 |COD Reactor Flof (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2413-0434 25 Mar 24 24 Mar 25 -
(Heating Block) 6480019101
U3t gluidin ueuwdadt wous Wudillesa neudaunus $1in
WoeUfURN15IATILIINTIL ISO/IEC 17025 Page 2/3


file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/pH&ISE meter/24 0423 pH Meter SevenEasy 1230525212 UAE WAS 003 2553 C07240167 P.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Conductivity Meter/24 0311 Conductivity meter  SI Analytics Lab955 C24240057 (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Spectrophotometer/SP2567(2024)/24 0104_UV-VIS Spectrophotometer_Hitachi_U-2900_SP24-001 (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2023/23 0526 Balance AB204S FACT cer No 2303074-001-01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Heating Block(COD)/HeatingBlock 2023/23 0310 Heating Block_Hanna_HI839800_02_H018500I_UAE.WAS.004_2551_HIT-2312-0342.pdf
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
20 [Digestor Unit AALdu (TKN) FOSS DT2520 / FOSS South East Asia 9809 8 Feb 24 7 Feb 25 B,
TECATOR 91794469
21 [Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91790524
22 |Atomic Absorption waanda (Mn), a3uy (As), Az (Pb) Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 B,
Spectrophotometer (AAS) uAAlgs (Cd), mdnsdrunsgaduladen (SAR) Technologies AA240FS / Technological Research(TISTR) 358/67
widn (Fe), ogilliilen (AL, Gniia (Ni), neauns (Cu) MY13160001
23 |Inductively Coupled Plasma  |lasillew (Cr), @@iflen (Se), dngd (zn) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(ICP) Phosphorus, Calcium, MagnesiumD Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
24 [Cold Vapor Atomic Uson (He) Nippon Instrument RA-4500 / Coax Group Corporation Ltd. Preventive 9 Jul 24 8 Jul 25 -
(CVAAS) Corporation 17780278 Maintenance Report
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
U3t gluidin ueuwdadt wous Wudillesa neudaunus $1in
WoeUfURN15IATILIINTIL ISO/IEC 17025 Page 3/3


file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Digestor,Distillation Unit(TKN)/24 0209 Distillation unit_FOSS_Service Report_KT200_9810.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/AAS,ICP/24 0709_PM Report RA-4500 Sn17780278 UAE.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/AAS,ICP/24 0709_PM Report RA-4500 Sn17780278 UAE.pdf

Envi Equipment Service Co., Lid.
110254 Moo 3, Tumbsm Hamg Rak Phatilans, Amshur Bang Bua Thimg, Nosthabued 11100
Tel. 098 362 9152, U89 474 TRES

E-mmif: salesiienyl-eed.com

LCentifieats No.

CERTIFICATE OF CALIBRATION

E23-08069
Page : | ofd

Certificate No. ; EX3AE065
age :20f6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-1.5-B-Z No.547415
SPOINT METRIC UNIT

Meter Cananle Informmadlon

s

Customer United Analyst and Engineering Consuliant Co, Lid.

Adifres 31 Soi Udomsak 41, 5 Hoad, I
Hangkok 126

Deseription of Equipment Comsule meter

Manu Feturer Apex Instrument

Madel Number XC-572-¥

Seriul Number 07848

1RControl Na.

Environment Conditions Temperature (252 2)°C
Humidfity {30 = 15) % RH

Cal, Date 0908/ 2023

Tssue Date OHTH2023

Calibration Metbod or C Procedure Used

118 1A W] 1 Insed Srate Bmvinmmzental Protefio Agoocy)
This estifieski # irsecslie T muskenl standarad which teaties v s of measersmen scoonling  the imermmonsd Symam af L (155
Result of Calibration

Thls s Fecabs ary i o bt aeee i i ] sl wih qoions W innsa apypocred of e Tochwical Mumnges, s Vepaigaient
Sarvioe Compumey Lamitod.

Thiese af ey

hy 0 cowerage factor of =2, providing o 95% mnfidnie ievel

Colibruged by - M. Samya Sangnil Approved by

(M. Mana F
Technical Manger

Cenificite Mo, § E21-08069
Page -1 of 6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-1.5-B-Z No. 5474215
S-POINT METRIC UNIT

i Comsobe Muodel |
| Number i
Console Serisl Calibsrution G
Numiber NSOTOE Refercacs N6, | SERIEHIZS Sid Press 760 | mm Hy
DGM Model e Barometric .
Nuraber ?\K.jl,.‘(_ oy 7EN24 mmHg K, 386
DGM Serial Cafibrnt 1 n
Nusabar UBIHISE T Mieter Gamuin 99y Cansole Leak Cheek | PASS |
Stumlardieed Data Dry Gas Meter
| C: Faetor Flunrate
Dry Gas Meter | € Meter | Valae | Varintion | Std & Corr | 0212 m'aimin | Variation
(Vi) | (Qisutd | (Vi) | (Qwpand | £¥) (AY) {Quutsiorst) (£&Ha) (L)
m' | m'fmin m' i m'fmin mm Hy
i i3 | bl 1.021 <001 o1 A8, AH0 0343
non (e} i .00 oo 48556 odLy |
(XS 0018 il 01 43,161 1024
(TS 15 [T CEES 0.33%
(VL] ot oo | ae A4
hmy XL f.oe7 ame
125 0005 025 nawe
WS | 1 -0t 0.0 AR50 0TI
ILi29 14067 0,015 wam | 47137 -1
1Lz 14104 a0 11,020 41 AL
ppess = L)
1022 | Y Average | A4, 137 1 i

Note;  For Calibration Factar ¥, the mibie of the reading of the calibrstion meter o the dry gis meter, aceeptable

wlerunce of individusl values from the average is +0.02.
For AHg, orifice pressure differentinl that squates w 0,75 clm (00212 m'fmin s shnclard g
pressisre, seceptible tolermnee of individual values thom the aversge 5 =02 inches (5, T

Coansole Model n , o 09:45
| Number XO-572-¥ Dte | (AL T RE R AM 5id Tomp 293 K
Console Serial Calibration . 2
Nusiiber DROTO4E Na. | SER2IRIH Sid Press Tk mm Hg
DGM Model Barometric .
Number SKISEX * re TR mm g K (R
DGM Sorkl Calibration
Raihap | MI3E1 1 Mt G 1999 Consob: Leak Cheek | PASS
Run Time | Metering Console C Meter I
DGM - Owtlet | Oules Outlet | Outlet
Orifice Volume | Volnme Temp | Temp Yolume Volume Temp | Temp
Elapsed nH Tmitiul Final Tnitial | Final Initial Fimul Initkal Fimal
o] W) | (Ve | Db [ Ged | e | (Ve vl |t
min mm i | w | < ‘o ' m' o
B30 | 1149315 | 1149.458 m n 16 ATHIA | Iedlazia 7
130 1149458 | 11495995 b m 16062147 | 16076496 7
2641 149,740 ” 19 T60,THIMY | 160.9267TH n 27
260 [IEUE:TY m 4 168.9267H | 16107252 1 1 n
A 11498594 | TIS0,174 % » VH1LOBOSE | 16157034 b1} n
LN NS0IT4 [ 1150454 m pil 16137034 | 16165974 6 20
T Tk 1IS46T | 115077 » s IHLATHN | 16195960 1] 26
.07 T nsLme n | 0 T OS50 | 1622460 2%
952 W TIS1L38 m | 16 684 | 16254152 1%
L) L% HELSR S M 16254152 | 1ALE2528 15

Certificaie No. : EZ3-D8059

1,050

1.040

Lo

1.020

Lol

[T

Ceesly Seridd

Page :dof
Conole Model. | - ooy Stl Temp | 293 K
| Ty t"'n ﬁlhmu:::(u_ SERLS-88025 Std Press | 760 ! mm Hy
Nunb SKISEX ﬁ'"‘"‘"k | 7w | mmng | | w3m6 |
DGM Serial Culibration i
kg woNIRI || o | Console Leak Check | PSS
Aufermee Ny 5P

Meter Gamma vs Flow rale

i
Fi - CEmma Y
a2 & Max Allow Y
Min Allow ¥
N
X
h ¥
b
1 A0S
o001 AL0ps LR nns 020 oz 0.030 0034
Flowrnte Stncdardezed & Corrected (m ' |
RGO Cemaile Mudel: KELAT2Y




ENTEC-

Certificate No. : E23-08069

Page 306
xesmy || Due | T | wowwaozs | "V | suTemp | 203 K
oworoay | | Celibretion | spwasamas StdPress | 760 | mmHg
Barometric
skasex | [t MM | mmMg | | K 386
| | Calibeation =
| OB || Ve Gt .99 Contle Leak Cheek | PASS
Caiburunlion Dty 82021 Calihration Roference No: AERILORI2E |
Meter Pressure v Flowrate |
MO
038 |
130
4
g s TS
e S
iz e
T J/"
E £ nos | tiis
£
- waip “Bont
w00
it | P S | ——
000 20,000 a0 000 0,000 Lo 40 00H)
M Ceifice AH {nim H20)
Console Serial (IWOToaH Consale Mol XC-572-Y

Calibration Certificate

T
Certificate No: G s610
Date of issue :  05-0ct-23
Instrument description @ Flue Gas Anatymer
Instrument madal 1 Tesho 350 New
Control unit serinl no.  :  (ZI0A565/200
Instrument sarlalno. @ DEIPE3N200
1D no. or control no. 1 UAEEMAZ113/1655
Manufacturar @ TestoSE & Co; KGaA
Probe deseriptson H
Praba maodel :
Probe serlal no. £
Customer name 1 UNITED ANALYST AND ENGINEERING CONSULTANT €O LTR
Customar addrass. § BL 500 UDDMSUKAL SURHUMVIT ROAD, BANGCHAK PRAKANONG BANGKOK 10260
Total pages of cartificata @ 2 Pages
Receiving mo. o LE33244
Receiving date. ¢ 25-5ep-23
of t  GesCe L498,10.04,21.02 Ssval, Carbon Monewide B0.14, 302, 1400 ppm,
Nerogan Dicekcle 30,34.80,96, 2019 ppm, NMinc Oxida 30.01,151.5,322.5 mpm,
Sulphur Dioide 50,36,100.6,600.8 pom)
Condition af LUC, t ke
Ambiens condition + Allothe Measirment ware carlerd out tha stabilzad tabotany
Temperatine @ 2343 7C
Humidity 155 & 15 RN
Calitration place T 11 Sl Ngamanngwan 47 Yaek 48, Toongsorghong, Laks, Bangkoll 10710
Calibration procedure no.:  This irssnumers was callbnatied by comaariesn with Stancard gas mixtm ancordig

to calibration Work Irstruchon no. WEHCL-28-C

T VT CERDIRATE SATND nCEVTa) of MMESEmEn & ol 2 the stanlin ncertany of tesstren?
Mestinde Sy coverage Sctor k=2 wivohr fora nomas distributian mmesponds i 1 e sratadlfy of AR S5

T et & el o) ey ATET e (e ST ConsTin

Tt Gt Cervicantet mamy o de e moeTd it (e 4 fia e el S peveen of (e ey Abovaty,
oW CEYTRTCANAS Do S and s’ okt windts s The resioly realifee ety fo e seenis St ottt

i oy certicay R a AT i
Intenatipna Systam of Unks (51),
Date of calibration o H-Oa2d
fowmihoit G2 e
M, e Koy Wes, Nonpluck Werigsetiss
Calloration Technician Technical Managear
FMICL08-C w8 Vage Led 3 b Dt 2602414
'
ey Indisitrial Solution Co,Ltol

En
7

AND Tel CHZT70-6588  Calibrotior
=1

1 Sen Maemwsorgaen 47 Yok S5 Teongs

Certificate No. | E2108064
Page -folt

THERMOCOUPLES SYSTEM CALIBRATION

Console Model Number | || | oowwzona | S
Console Serial Number 1 | Coulibration ReferenceNo. | SERISGHIN
DG Model Number | Reference Thermometer | DIGICON
n’r.'l-\»iSeriurNum_la_e_r __l | Serinl Number 183164105
Moter Box Modol Number |  JENCD 765 KF i |
Mieter Box Serial Number | JC 08044 | B [ —
Console Thermuoeouple Simulatar
Chnnel and Migter Box Chann Teu_plerum Rewfing ( °C )
test paint “nd | 250 | 30 | 920 [ 4o [ 2600 | 370 | ez | sone [ sieo | 103s0
Stack <0 | 240 | 3me | smo | s | 2570 | 370 | eseo | sede | sisa | 10380
_A_.x_ -19.0 2340 370 | ex0 4T I |
Prabe e EDETIET 1
Filter e EOEDEED
Exit B | T | ane |
Tolerance Range
Stack £ LS50% Albsoihite Muter + JorC
Proba = A0°C Exit £ 18'C
Filter L 30

ENTECH

Wiyt
2
e

Standard Roforances  (Tabie 1)

Calibration Certificate

Cortificate No.: G 60610

Standard Certificate Na, Vandar Due diste
Diveen {02 2,458 % vl 10 Lre H5ep-25
Doygens { 03 ) 10,04 % Yol Ca-0153-21 Nimt 16-Now-26
Qrepgen { 0232102 % Vol LGARML-22 Nimit 1i-Felr 27
Carbon mevcskds ( €0 ) 8014 gam CGOH-22 Nt 14 Fabe27
Cavbon mongide (60 ) 302 pom 1815741 Linge: 16-8n-25
Carbon moncyide { 00 ) 1003 porm b e Linie 10-8ep-25
Hitrogen Diwda [ O] 30.39 ppm Lt Line T-Aur 24
Nitrgen Dicsde ( NO2 ) BO.96 pprr 34021 L -
Nitrngen Dicde | NOZ ) 3019 ppm 1075723 Linde 17-3uk25
Nitric Cxde { 0 ) 3008 pan CG014-22 i 15-Fat-25
Nitric. Crade ( MO ) 151.5 ppm 0161/23 Linde TJans
Hitric Codda | 10 ) 322.5 pon 1974/13 Linda 17625
Sulghr Biaside { 502 ) 5036 ppm 200473 Linds e ot
Suiphur Diodde { 502 ) 1008 ppnt 1507/22 Lnde -T2
Sulstut Diasidle | 502 ) 600 8 ppm 033 L 17025
Measurad reom conditions.
Trmperatine 225 ¢ Momidey 1667 %RH Pressure LGS mbar
Calibration conditions.
Gas Temperature | 23 T PFowrmte o L10G mifmin A prestse. 10194 mbar
Resilts (Fable 2)
Parametar of Standard Rl Mewdd Error oy
alues e 121
[ LA #53 noE2 015
02 [SeMdl) 10,04 10.08 0,05 1.3
o2 (al) 1 nal 005 0.30
0 {ppm) 80,14 a1 e X
0 {pgm) 0z E U ol
0 (o} 1003 10an 3 1
NOZ () 03 3 a4 )
N2 fppm) B9 A 156 84
N2 fpp) 018 o8 BBt i
M0 [ppm) 008 ] -2 &0
) [ppm) 1515 153 L &0
1O {em) 125 s 15 13
S0 {ppm) 5016 51 06t 6.0
SO {gp) 1006 10 02 6.0
S0 [ppm) 60011 G o8 11
Remark : & orolimol = 1 %ol 1 pmolmel = 1 ppm.
End of Report
FRA-CL-09-C vt Fage2ol2 s Dot 2501418
.
Ertach et S CoL . wnaslupugy
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Tuw i1 0 CERIE0ARES T

ke, 10210 THALAND Tal 0-2
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-BHEE Callwath
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NAC

RANATEE ASSOCIATTS

ranstes famesaes Co, 110
S, ST

Fancakape: 7 771 A Wattnasns Baighoige.

Ranghek 360 Thadaed)
e

Ao callration bty
1T SOAEE TRASAILE

MSLTITH 1A
[

Fiow medsusement bty
Citlbrestian sevvices deparmeant

NAC

IIEANATER ASSOCIATES L1

LTI

MAEASUSTMENT RESULTS:

Tret Diffln s Mo

et wiih

msttim i e i Thse standar exvditioes ek 25°C (39805 K} and TED smbsg ter

Tabie L1 The resuits of @ Staniars calibmation dats

Page 0l 2 Pages

Pt Mot Mutierh. The Furnied i s st s s

CERTIFICATE OF CALIBRATION
Certificatn Mo, 1 CL-004-4 Tign 104 2 Pagen
MEASUREMENT TER +Top Load Onles Cahbemtion peoceduee
MANUFACTURER | Tiagh Erirenmpatal, inc. The dvificr gos flow devier won caifirte npoinar
MOGEL/TYR {TES025A Standard Aarary Claprement el o0t
SERIAL NUMBER 13 Afeter] Mode! GosMAC W, The Wo-Gl-00d
10 NukinER | LIAE EFM D64/2580 i e cobrabion grutteing,
COMDITION A5-SECEVED Lt i Teceubitiy:
cusTOMEn 1Uritad Analyst st Engneering Conaubtent Col L. This cesmiicnte provides i trseaniy of The

a1 angehak.

Banghek HIZE0 atonadaratsmnd fo resilaation of the intermatinned
apate nf wnih (51 b the L (bt
etk it ute of Netlkasis] ok Certificaty

HECEIVED DATE 115l 2022 nwmbar: GRRE1001
MEASUREMENT DATE 1280l 3022
U DATE + 26 4l 2022 Usegrgabaty of Mrasurement)

The repomeil ancentomity of meumment 5 Do

o the shomdre! wrcestnty T by o
dvrvige fovtir ked, Winth o o numul

EHVIRONMENTAL CONDITIONS)
Amblent cosdition ) the (abnoratory s ik folim: af gty 1% The stndard

ihiaroves gyl < i b et aceortine with the G

Rilater Huemidity (SO 180 saH s gt dimdnnety

forpipiac s +Hmi £ 10 L] ozt - G [ the mgm s of uncer ity o1
e

CALERATION CONDTION: P

[o—— 24 hourey at amesent conding.

Messunement Cosdition + The wvitra visksinh dting Masuremient are 2.7 T and 521 %8,

TABLILATION OF RESLLTS:
Tre tnle o e page ghee the st vadie.

Callned by,

. Partom Honncharcetn

T MFgorami Phachait Ealitration Degartremi Manager

e NAC |
1 Wi fiitspnm Lartsnmabol

it FormesET £ 0 coerage Erea bty
uncerney

THIS CERTIFICATE REPORT MAY NOT BE REFRODUCED EXCERT IN FULL UNLESS PERMISSION FORY
I WRITING FROM THE LABDRATORY

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAFAN)
CORPOILATE SERVICES 1 BOUIPMENT CALIIRATION AKD TESTING SEIVICES
e PATTANAKARN ROAD SO0 18, SUANE UANG, SUANLUANG, RANGEOK 10250
TEL G-2T17-3000-3 FAX, 621198488

Cartificate No. : 23P1338

Certificate of Calibration

Pags: 1of2

Equipmant ; U Tuba Manomestsr

This cocificate may not be reproduiced ather than in Al
Phomabo i it wxcapt win the prior writen appeovil of the head of
Modal AZ1-38 WM Carparate Services 3 Equipment Calbration nnd Taling Services
Barial No-:
10 Nau: UAE EMAZ DA5ZE6S
Candition As-Received; Ussd lbam
Received Data: 28 April 2028
Callbration Date: 08 May F023
Roference: 2304-070FWST Submitted by:  Linited Anayst and Ergineering Cansullant Co. Lid
Ambient Tomparatura: | 23 23 °C
alaiive Hamidiy: (8t 15) % B1 Sol Udamsak 41, Suknumyil Road, Bangehak,

Prirakhanceyg, Bangkok 10260
Atmospherlc Pressite: 1040 ibar

Procedure used: The caltiration wes cordiciad by direct compansan method againgl Pressure Messuring insinaments.

Stanclant sccarding 1o in-house calibeation procedurs CP-PO4, using * OKD-A 81 ; Calitration of Pressum
Gaugas, Edtan G204 * as 1 guidslines,
‘Guagition af this resutt of callbration
1 Refarance standards nstumants @
Inatrumant Model
1) Pressure Calfrsior BCI06P 1180
2, This resuit of sakbrabon wak mais on mquasind & the paint specifisd by cussoirr.
. Besm and comanion fecior is 1 kK93 = 40944283 nHa0
AThie wessument was esesd cloan alr as pressdne meda
5 Thin westrumant wes calibrated by applied pressirs i high-pan (+) sida and Iow-port (<) side open 1o AlmespRenc prassim.
6 This inssnumant was instafed in vectizal canislisn @0 top of th pressun por was ussd &5 e mlamnes kvl
7 The cetificibe m vale only 1o thi m calbimied on date and pace of calibration.
A This Cerificatian & fmceabin & tha imermational System of Unit mataned thoogh.-
~Natiangd Irostfiile of Matrolgy Thallan (NIMT)

Sarial Na. Cartificats No. Due Date
MP-mar22 24 Aug 2023

Cafbeated by | Suwit Aussarres Approved Signatory © af B

esuoDate: 11 May 2021 || Phsliree Pratgsipal
| 1Sura Suwannas
| itacot Penurach

wnms'l:imuqu

B D314233

Faw rite Fressure Tem) fp_Orihoe ‘Suamburg Fluse (1,1
Plate tral mal [rmi ¥
m'fmin g b © 0 i
T [ T ) T | L g
1 100 i et nase 050
a 1114 M A 2380 AZ3E 1061
a 136E 24T 23800 5338 1uig
3 ials M k1% JA1Y 1357
Sinpe fui 20468
et (A oo
Corfelitun coellomnt ) 958
Uty {i=5p: ngtn w
Tabrbe  The renity of @ s ool bention dats
Flow raie Temperaure | Agmeter | Ap_Orifice ‘Sninerd Fievw |{f]
Plabe [Tm} ¥
i -1 iy ke i
1 o6 Fa A5.667 1X8 amy D640
2 100 aaen E1383 ER e 1167 a8z
] 1114 num ALTSL 453 13% 1054
s 1188 L0 El £l Lan uan
L I | 1816 2,150 3030 T8 1 LM
Sope ml L8
Tntaroap i antan
Carrekition netheiem 195987
Uncarcality (A = 2k aoin - mifmin
***Endd of Certificate of CaShiration™ ™
| J |
|  NAC
lay
R Ranga : 0 inH 0 5o 38 inkH,0
e Mieas Seale Interval : 0.7 inH, 0 The Filth Estenate |

1802
17.00
1786

{inH, D)
0.00
100
200
-0z
502
H02
200
A00
-8.00
1000
102
202
-13.02
-14.00
4502
1802
700
-18.00

The unceriainty of measurernent was £ 0,19 InH,0

*UUG = Linit Undar Calibratian
“AP = High-sar sde - Low-pert side

A
;D)
.00
200
400
602
1002
1202
14.00
16.00
16.00
2000
b livl
24.02
202
2000
30.04
3204
3400
3588

Errar
{inH)

018

Tha regoned uncansnty of measurement was based aon & standard uncertainty multiphed
by @ cowerage factar & = 2, pravidng a level of confidence of approxdmately 95 %

-ola-

Ai—h&,&g.’ﬁ

wnaslumunu
a 1160344



INNAOVATIVE INSTRUKENT CALITRATHN | Al

PRSI ATIVE TRSTRUNST 00§ 1T AT e T
00 RIS AR 1§ TARME S AN AT,

ABITUIT RS T RANILTT PSS IROVESCE (1540 THAT A%D

FER KT R FAN, G208l
Certificate of Calibration
Custumer Carslfiesty No 1 23-AFM-HD
Mg LINFTED ARALYET AND BRGINEERING CONSULTANT U0, LT Mespest Mot Meg-200%- 1910
Adddreny 41 S Lidomuik 41, Sk oo, Nangraat. Frikaong, Bunghos 11260

Limit Under Culiferstion DBitails

Mossiersmes e Alr Viw Meter

Manulleiuree i

Model T (' 1IC L Sermirr Model
Serinl Number 1SR St Sarpat| Nussbvey
11 UAFFFRLITRSN

Toessn of Calffeion - LAIS ANV ELOCITY METEH
Calibeation Enyirunment sod Detaily

Fempersiurs WA
sty 43 Hll112 20 SRH
Hsmassetc Pressars 10203 b= 10 e
Boccived Date 7 Sapivmier 2021
Calibratiom D T Sapiriwbor 2031

Culibtion Prvebire fuehoisee meihod E7AFM-0) by Compurizon sechniim with Stasbsnl Vrimary Pl Calitmton

Hleremee Standard Wik N bl Nl Trueehds Dus Cullbratian
At Flerw Meio Cilibeanos ¥ Srasdsd iy itk i Seusldyun 1y 004
Adr Flune Metid Cillibeator & High thow INSHOI 2002 Smsidyme 12 Baly 3024
Trmyrerature frtes ari [l ey I Fehrunry 2024
Priam s I 4 AENHA T 8K T 1 Mawrmibier 01T
Tencesblity ¢
This € emificane is tnaceabic 1051 Dme ihnugh Sesadyne A2 Acenodiionems fe 189551
Wote©
T i mandin] s = I praviding o by 05 T

Calihuutn By © e
Wi Noppeoa s
“Sorv e Ciibmation Duginder

Aspraveid ity 3
S .
Me, Puit Matlavom

Calitwstion Liinesr Saperiisor

T Tty = I Septennber 1021

The onificse &

tenanslimunu

FI-TOE- AFRE CIL R O 55w dote DT/ 19

INNOVATIVE INSTRUMENT CALTBRATHON LAR
ENMEV ATTVE IS TRURMENT €00, L0 AT OFFCR
7139 MO i

SO HLNTIRAKOIN 1 TAMINEN BANG KAED,

5 Imac 4 Tt
AMIFIEIE HARG PILLLSAMUT PRAKAN PROVINCE 1058 THAILAND L Hoi)

TEL (ORHI2E bS50 | FAN (66 0-T8 16T 10

Certificate of Calibration
Cuntamier Certificate No : 2-TPM-A01
Pame LINITED ANALYST ANDENGINETERING Request Ne 1 Rog 281919
CONSULTANT T LTD
Ackdress 81 Sod Udomsuk 41, Subemial Boal Bangsbab, Pabkanng. Pagies 112

Nurghkak 1260

nit Under Calilragion Detafls

Caltrurinn Parameer + Tenmpennure

Inurument Name At Flow mets Wampe Calibradlon ;30 C o 300

P — () Type of Seowr - 6T
Mot Pales Cul OC Semnt Dinmscier (i) 0 3
Serial Numher [39p22 Caliheah Posivon tmmd | 45
Resaluinm ni'e Anrsment Siatss © Lised
1D Nimber UAE EFMU3356|

Catibration Emvironment und Details

Tengursture BCEIE
Humiiiey SEMRH 1 15 WRH
Receivid Dwie 7 Sephermr 111
Calibrated Dase IT Sieptesriher 2013

Calibemion Procedrs -~ gihoisg st CPTES1 by Cumparison with Stundant Themmimeter.

Meference Standard il Thermaimeses with Sesur, Munudsturer. GINGOGINGO, Medel G111 RTI 100, SN:
NEOO0ST, [0 (3-TPM Which wa califieal om 17 Fishusey 2025, Calibation Cenificale Ny, - QR
o

‘Fraceabifity This Cleriificate s Trmeeuble fo ST 4t liragh Qualisy Rebom Co., 144, MSC-CNSE Accredieation Mot
Catibrstion 1292

Mot

The reported unsrrtingy (s based dn stumbind uscerainng: muhiplie! by ihe Covernge Froor £=2, providing i level of somfidenss

approsmatly 95%,

Appravid By e
Wi, Moppadon Lusngan

Tahnical Manager
27 Seprember Mr23

» il wiibian

ol the nmﬂa‘lshjmum

PN TIRA) R 1 L el 1M

INHOVATIVE I8
™

MIEST CALINEATION LAR

AT TRSTHE N 6, § T TR G
10 AR 1 R SIS | A AN AT
AV TS LS SAS T PRAKAR ROV T 150 THAT AND

THLS 41 i | F AN a2 b4

il Moz 2344

21

Beqment Mo 1 R 20211919

Wesils of Caliberwiion 1
Temperature Frowire ST e Fresr Uneertainty
i3] (kPu} vmin) {min} i) min
400 10044 e 1450 g nan
a0 Jon a4 1506 1m 0 na
palll] 100.£3 (L] 1550 am na
M 1M1 &3 (L) 1667 Bl an
M0 1H1&3 e 1830 ah W
Note ST Stanckind uu Lmit Urider UCakiboation
UL Mefienene Comiliin | & 258 T, 1013 ki Alr
= Pl Heatst | cotrilin by sing eq
Prat  Tioeae
Qmeas = Qu-rX—X e
Piet Trer

whese 103 Flow Rt P Atwobee Prosme
Mo = Measurstment Cundivion

* Indlcstes st arciediied

1= Ahsnhine Temperainre

el = Sl Comdition

Bl ulf Crtifenie

INNOVATIVE INSTRUMENT CALIBRATION LAB

PNV ATIVE IMSTIEIMENT €0, LTI, AR OFFICT

TN MO0 |3 SO SUNTINAKCNN 1T TAMBEIN RANG RAFDS,
AMPHIE BARG PHLLSAMIUT PRAKARN PROVIMEE 1150 THANAND
TEL: LOBNZERG-S540-5 P AN 6051 L6-Tid

enanslaimuny

FOY 708 AFNDE Rew 00 Laiie date DL{DT/18

Calibrasios Sute Covtifieate N 2-TPM-451
LI Adisamonl ol At Teguent N1 Rog 01008
Pages 21
Wewali of Calitrstion |
. LT frmiey. L Ny
L4 Somar Tevasianms = e i
P
SIE] mn an i
101 Bo an W
RLITL a “ni nix
Ta REit L0} “nr n
o o an 0y
S a0 nn 0y
Rl Lo un nix
mas mia nn nix
a0y ma n LEM]
pTiES w1 0 «n
mw AN I N3 wi
uan "o <1 an
A a8 -2 LAk
R TED M -0l ol
il af Certiflesie
Culitrztnl - Ly

Al Simhchok ksl

PV T TTM:00 R ]

wonanslaipaugy

i et LHUL 1)




CORPORATE SERVICES 2 EQUIPMENT £
STA PATTANAKARN ROATT SN 1K HUAR

Equipmnnt :
Maniductrur:

Model :

Serinl No.:

10 Mo

Condition As-Received:
Roceivad Date:
Calivration Date:

Raferonce:

Amtrient Tamparatiro:
Relative Humidity;
Atmospheric Prossure:

TECHNOLOGY PROMOTION ASSCCIATION (THATLAND-JAPAN)
LINRATION AND TERTING SERVICES 3
TANTI, SUANTUAND, BANGROK 1150 %77

THL G271 T-HHME FAX, 327100054 W T TR
pfoineid oo
Certificate of Calibration ‘:“‘m';:‘:‘-f TR
Anamid BEammatar
This eeritici i niot be thar i full,

Barigo
gt wih S i writien appecval af the head of
Carporate Services 3. Equipment Cafibration and Tesbng Seraces.

UAE ANV 12472550

Usod Hem

70 May 2023

02 Juna 2023

TA0S-0919WSC Submitted by! Linked Analyst ond Engineerng Consuftant Co. Lid,
tmt2)
8 ES 3 ] Bt So Udamsik 41, Sukbumdt Road,

Bungahk, Pruakhiancng, Banghok 10260
1007 mbar

Cart.No: 23P1858
Pagnr 20l 7

Range : 880 AP 16 1050 hea
Scale Intarval ; 1 1% | The Fll Estinate |

Euncticn:- Absalute

Inceasing Prossine

[Anpied Prataum (WFR B5E95 | BT0AT | G189 | 09132 | 00229 | 10116411021 94 | 103230
ULIC* indicabion (hPaj #5600 | 6700 | 9800 | 5800 | 10000 | 1010.0 | 10300 | 16300
[Emor (iPsl oo 047 -1.83 -1,32 -2.20 -1 64 -1.44 230

Duerousing Prosserm

apbod Fressum (WPa) | 103230 [ 102144 | 1071157 [ 100236 | sez.35 | 88154 | gTnMa | ssase
LULIC* indication (hPu) 103040 | toooo | 10100 | soo0.0 | Bs00 | SBOG | 8700 | DGO
[ Emar (niPa) 23 144 -187 <236 | 235 -1e4 | 048 [

Procedure used:  The culbrslin was conducled by dim comparisan mathod againgt Pressure Measuring insthments
Slantard according o in-nouse caibration procedurs CP-P10. using * DHD-R -1 Callbralion of Prassum
Guuges, Edilion 037014 * a8 @ guidalings
Cantitian of this result of callbration
1 Raleronca slpngans inGnamants |
Instrumant Heodet Surfal o, Cartificate No, Dug Daty
1) Stundard Duromele oPsz TA22505046 MP-O0G4-23 3 My 2004
2 Thia instramesnl wes instalked i verticnl orlentation and center of he disl wes used ss e rlerseos el

S.Thes rasal of calbrmtion was made on rguastid & he paint specified by susiomer,
4. This resit of calbeption instument was in abeclse presuors.

5.This msnanoni wes usod iean Al ms prassom meds

0. The cetificates s vestt only i the #em calivaled on date and pece of calibmtion.

7 Thin Certification i irasesnis i the Intermationsl System of Unil maintsined mough-
~Hatonal tlilute of Mairoogy Traland (NINT}

Calibrated by @ Suksan Khankaew

Apgraved Signatary - Atbnpal £

Issue Date = O Jure 2023 | | Phalines Prabpaips!

| | Sims Suwurngsr
Vf “Alsapal Fanurach

wnaslumun
n 0316958

bt
COIMMATE SERVICES 3; EOUIFMENT CALIBRATION AND TESTING SERVICES 3 2l
v

A PATTAMAKARN ROATY R0 18, STANLUAND, SUANLUANG, RANOKOK | 0250

TEL 0278 7-3000-24 FAX 027198484 AL T T
EaLimira

Certificate of Calibration

Equipment - Blal Tharme-Hygometar
[P A — Bango This-camificat may not be reproduced athar than i full
except with the priar wiitten appecwal o the head of
Maodui ; Gomurste Senvicos 3. Enwpmant Gathration and Testing Sarvices.
Serial No.:
10 Ne.: LIAE EMAZ. 014120650
Condition As-Received: Lsed tom
Recedvid Date: 26 My 2023
Calltiration Date: 0 May 023
10 OB Jina 24123
Ralerunce: Z305-001VEC Submitied by:  United Annlyst and Engineesing Consallan Co.Lid,
Amblent Temperatars: | 285 £ 2 °C
Relative Humidity: (0t % 01 Sal Udomsuk 41, Bushumyit Road,

Bangorak, Phrakhanong.  Banghok 10260

Procedurs used: Caliwration were conducled using in-house calibration procedurs TP-HOZ sccording 10 companson
with standard chilled miror sersor for humidity monsurement functon and comparisan with standmssd

m far fumction info hamidity ¢ ampemtu chamoor,
Condition of this result af calibration
1. Raforonce SLancends instnumants :
Instrurmant Maeini Serlal No. Certificate No. Dusg Date
1) Hygrtr W2 Desw Poing Merifior 5112 230165 20703 02 fu 2029
2} Handherd Trenmomsiar With Sanser 1823 4D 23108 15 Mar 2024

2Tha canfiaty & vilid orey 0 thi item calibmted on g6 and placs of callbmton

3 The Cardication is traceabla 10 the infemational Systam of Urd maintained Srough-
-Natienal Institute of Slandands and Technology (NIST) , The Linfied States of Ao
~Techioiogy Pramotion Assatiaiion [Thalland-Japan), NSC-ONSC Actredied Na. Caltration D308

Aot

14| Eharil Weawwanjua
1 1 Pormthipps Tameysiol
1 1Vipom Taniyaws

Callbrated by :  Somchal Duirwor
Issua Date | o7 June 2023

Approved Signatory

wnaslumuna
5 0316275

Thes uncairtainty of mesdurement we & 0 30 hPs
" UUC = Unit Undar Cafbration

Tha reporied unceriainty of measaremant was sased an & standund uncedsinty rulpled
bt e Ticlie k=2, peoviding i Wved of confidanea of apprimalely 95 %

-abo-

Attepal £
et 13bupayem

Cori. No.: 23H1207

Page.: 2 ol 2
Resull of Calibration:- Balore Adjustimen)
Funetion: Hunidity Mensurement
Raference Standard uuer Uncariainty
Tompocatire  Humidity Boaging £etge of Measurament
ey R R (%R (£%FLH.)
50 0 &5 e 16
0 60.0 -] 6.0 ir
260 B0 ] <an 18
Result of Callbration:: Altar Adastmont
Funetion: Humidity Measuromont
Rofrenc Standard uuct Uncertainty
Temperature  Humidity Raading Error ol Measursment
cy (BRH,) {FLH [WHRH.) (#%RM,)
26.0 401 A 68 5
25,0 B0 L] oo ur
250 B0.0 T2 40 19
Result of Callbeation:- Wilhoul Adgustirient
Function: Tamperaturs Magaursment
Standard uuer Uneertainty
Tamparaturs Reading Errar of Measursment
"G (=] (1) ey
18.8687 200 0.0 orz
30016 300 Q016 oz
38844 a0 0944 oz

ULC” © Unit Undar Calibeation
The repordad uncarainty of messuremant was base on standard unoestainty multipieg
by eaverage Exclor K = 2.00, providing confidence kvel approdmataly 85%.

~olio-

At

onaihiequen



|—| —l,‘? =" United Analyst and Engineering Consultant Co., Lid.
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3 Soi Udameuk 41, Sukhurmvil Acad, Bargohak, Phrakhanang, Banghok 10260
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Nov 21,2023

Test Date : Nov 21,2023
: Gas Analyzer (NO2) Model : 42i i : Gas Analyzer (NO2) Model : 42
Manufacturer : Thermo Scientific Serial Number : 1201778105 Manufacturer : Thermo Scientific Serial Number : 1201778107
s i Gas C . pi Detai s Gas C " D Detai
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHs)

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Jun 21,2024

Nitric Oxide (NO) 45.94 PPM Model : 1461
PPM Serial Number : -

Methane (CHs) PPM Serial Number : 1180540071
Carbon Monoxide (CO) ~ 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

1180540071

Expiration Date :

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analyz(zrp:)lsplay Difference Error | Percent Error [% Error] Reference Value (ppb) Analyx(:;:)lsvlay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 0.7 .7 .7 .7 Level 1 Zero .0 0.8 0. .80 .80
Level 2 20.00% 100.0 100.6 .60 .6 .6 Level 2 20.00% 100.0 101.0 1. .99 .99
Level 3 40.00% 200.0 200.8 .8 Kl .4 Level 3 40.00% 200.0 201.5 1. .74 .74
Level 4 60.00% 300.0 300.9 Kl .3 .3 Level 4 60.00% 300.0 301.0 1. .33 .33
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.57
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 int Gas Test Chart 450 int Gas Test Chart
— 400 — 400
3 5
2 a0 g a0
3 300 F 0
g = g 20
s 200 S 200 +
S 150 S 150
£ 00 g 10 +
50 50
0 45 0
0 50 100 150 200 250 300 350 400 450 [ 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by Calculate by Approve by
Page T naslununu Page T enanslumuny
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3 Soi Udameu 41, Sukhurmvit Aoad, Bangchak, Phrakhanang, Banghok 10260 £ L3 3 Soi Udameuc 41, Sukhurmvit Aoad, Bangohak, Phrakhanang, Bangkok 10260
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 21,2023 Test Date :Nov 1,2023
: Gas Analyzer (NO2) Model : 42i : Gas Analyzer (NO2) Model : 42C
: _Thermo Scientific Serial Number : 1201778109 t _Thermo Serial Number : 42C- 67174-356
n ncen n Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 1461 Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071 Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 .7 .71 .7
Level 2 20.00% 100. 100. . .6 .6
Level 3 40.00% 200. 200.! . .4 4!
Level 4 60.00% 300. 300.! B .31 .3
Level 5 80.00% 400.¢ 400. . .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (% 4
:Acceptable Limit £ 5%
450 int Gas Test Chart
= 400
3
g a0
3 300
g 250
s 200
é- 150
g 100
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by

Page 1 of 1
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Multi-point gas test data

Reference Value (ppb)

Analyzer Display

Difference Error | Percent Error
(ppb)

[% Error ]

Level 1 Zero 0.0 0.5
Level 2 20.00% 100. 100.7

.50 .50

.70 .70

5
.71

Level 3 [40.00% 200 200.5 .5 .25 .25
9

Level 4 60.00% 300. 300.9 .S .. ..
Level 5 80.00% 400. 400.0 .0 .00 .00

30 30

Remark : Measuring Range 500.0 ppb ‘Average Difference (%) 35
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl
= 400
3
g 30
3 30
& 20
% 200
ESREY
g o0
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer D
- Calculate by

Page 1 of 1
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_— Sl Bkl z’ ‘j?' United Analyst and Engineering Consultant Co., Lid.
‘mrgas urrg,lgus.e\, LD 2 7 3 Soi Udomeuk 41, Sukhumvil Aced, Bangehak, Phrakhanong, Banghok 10280
2 630 United Dehu . com ¢ com
0 Ligulén company Durham, 8C 27713 T SoaAA | MITE Tal 0 2763 2828 Fax 0 2763 2000 www. E-rnait
prosimpe
MULTI-POINT GAS TEST REPORT
CER FICATE OF ANALYSIS Test Date : Nov 3,2023
Grade of Product: EPA Protocol
g;’ltn’::;“bﬁ;b EHRGETEAI1 DD Referonce Number:  122-402136167-1 ipment: Gas Analyzer (502) Model : a3
er: Cyfinder Volume: 1444 CF : i :
Laboratary; 126 - Durham (SAR) - NC Bt Rl Manufacturer :  Thermo SCIENTIFIC Serial Number : 1180540065
PGVP Number: B22021 Valve Outlet:
Gas Codea: CONONOX, 502 BALN Certification Date Jun 21, 2021 i i I
Expiration Date: Jun 21, 2024 Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
..‘;:::R 125K, Lsing he e e Avwm “nhmnpdmm "o caeeon s = Cobwion e Ml ey el ERA Nitric Oxide (NO) 45.94 PPM  Model : 146
mnlmnug .,...,w.,“h.mm i L Methane (CHs) PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
ANALYTICAL RESULTS Cylinder No. : EB0143262
Companent Requested Actual Protocol  Total Relative Assay Expiration Date : Jun 24,2024
Caoncentration Concentration Method Uncertainty Datas
[ 3500 PPN 25,50 PP =] W 1.4% MIST Traceatis T4t Devaiant |
. . L DB21021 =
::;';ER”::SEIDE 45,00 PFM 45,04 PPM @ Mo 1 A% NEST Traceatie jostpi ettt [ Multi-point gas test data
45,00 PP 24,88 FPH a1 +4-1,0% NIST Tracatle I
:;‘T;EOUGNQ:'GNMIDE ;nE PPV [E4.8 PP &1 4 0.7% NIST TI:&., wlﬂ::{m;:ﬁmuz‘ Reference Value (ppb) Analyz(:LbD)lsplay Difference Error | Percent Error [% Error ]
SES . vl 1_Jzero 0.0 07 7 07 7
CALIBRATION STANDARDS Level 2 20.00% 100.0 100.9 .9 0.1
Type Lot 1D Cylindar Mo Concentration Uncertainty Expiration Data Level 3 40.00% 200.0 200.5 .5 0.
NTRM 20081120 TCCTORURE | 48,82 PP NITRIC ORIDEMITROaET — YR Level 4 [60.00% 300.0 300.7 .7 0. .
PRM 12385 0885025 8.9 PPM NITROGEN DIOXIDE/RIR e 20% Fetn 20, 2020 Level 5 80.00% 400.0 400.0 0.00 0.f 0.
GMIS AN142838102 CC505581 4,348 PPM MITROGEN DICKIDENITROGEN ez Feb 18, 2023 Remark : Measuring Range 500.0 ppb Average Difference (% 0.
NTRM 16011042 CoATITT 46.02 PPM SULFLR DIOXIDEMITROGEN - 0.8% dun 17, 2022 +Acceptable Limit £ 5%
NTRM 14060116 CLA4277 BO0.5 PRM CARBON Monoxlbwlmmen L% Kow 18, 2025
Tow SR, PRW or RGY neted bave is ol in refeesnc to the GMIS ussd in the assay and nel part of Iha 50 int Gas Test Chart
15(
ANALYTICAL EQUIPMENT g
InstrumentMakeModel Analytical Principle Last MuMipolnt Calit g
‘Nicolal 5700 AHROB01333 GO FTIR, Jon 03, 2021 g M
Picalal B700 AHROBIEIE NO FTIR om0, 2021 & 250
Mcolel BY00 AHROSI133S NO2 FTIR I 03, 2021 5 ™
Tcolel 6700 AHROB01333 S02 FTIR Jun 03, 2021 2 s
e m—— —A3 5
% 100
Triad Data Available Upon Request 50
NOTES:PC #5221 002807 ’
GROSS WT 28.40kg 0 50 100 150 200 250 300 350 400 450
NET WT: 4.73g Reference value (ppb)
Calculate by Approve by
) 93 V..../.. 2023, 03 S NON.L /.. 2023,
The analytical test results reported on this certificate relate only to
the cylinder number spacified above. This concludes the test report, e/
ACCREDITED
CERT 3
Approved for Relass onds T;mguqu Page 1 f 1 nanslununu
P [Va'(= United Analyst and Engineering Consultant Co.. Ltd. P ' ‘j?' United Analyst and Engineering Consultant Co., Lid.
i L 3 Soi Udameu 41, Sukhurmvit Aoad, Bargehak, Phrakhanong. Banghkok 10250 i 3 Soi Udameu 41, Sukhurmvit Aoad, Bargohak, Phrakhanong. Banghkok 10250
Tal 0 2763 2828 Fax 0 2763 2000 www. ri.com E-mait com Tal 0 2763 2828 Fax 0 2763 2000 www. com E-mait com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date :Nov 9,2023 Test Date :Nov 9,2023
: Gas Analyzer (S02) Model : 430 i : Gas Analyzer (SOz) Model : 430
:  Thermo SCIENTIFIC Serial Number : 1180540066 : Thermo SCIENTIFIC Serial Number : 1180540067
Standard Gas Concentration Dilutor Standard Gas Concentration Dilutor
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 1461 Nitric Oxide (NO) 45.94 PPM Model : 1461
Methane (CHs) - PPM  Serial Number : 1180540071 Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
[ Multi-point gas test data [ Multi-point gas test data
Reference Value (ppb) Analvz(:;bb)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) A"alvl(::,:)'s“ay Difference Error | Percent Error [% Error ]
Level 1 | Zero 0.0 07 .7 .71 .71 Level 1 | Zero 0.0 08 . 0.8 .8
Level 2 20.00% 100.0 100.7 .7( .71 .71 Level 2 20.00% 100.0 100.7 .7 0.7 .71
Level 3 [40.00% 200.0 200.9 .9 .4 .4 Level 3 ]40.00% 200.0 2013 3 0.6! .6
Level 4 [60.00% 300.0 300.8 8 .2 .2 Level 4 [60.00% 300.0 300.8 8 0.2 2
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 042 Remark : Measuring Range 500.0 ppb Average Difference (%) 048
+Acceptable Limit £ 5% +Acceptable Limit £ 5%
Point Gas Test Chart int Gas Test Chart
450 450
= 40 = 40
g 30 g 30
a0 a0
& 250 g 20
5 2 S
s 150 = 150
% 100 % 100
50 50
0 457 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by Approve by
Page T wnenslununy Page T wnenslununy




United Analyst and Engineering Consultant Co., Ltd.

- Adrges Spectally Guses
. Alrgas US4, LLC
| 3 Soi Udomeus 41, Sukhurmvit Aoad, Bangohak, Phrakhonong, Banghkok 10260 . o aited Db
Tol 02763 2628 Fax 0 2763 2600 it com E-malt com o A Ligukén company P‘,’.’f‘."“ kathyias
MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS
Test Date : Nov 3,2023
! Grade of Product: EPA Protocol
1 i Fart Number: EQ4NIZBE15A0102 Reference Number,  122-402135187-1
Gas Analyzer (SO2) Model : e — Cylinder Mumber:  E30143262 Cyfinder Volume:  144.4 CF
Manufacturer :  Thermo SCIENTIFIC Serial Number: | 1182920016 Laboratory; 124 - Durham (SAF) - NC Cylinder Pressure: 2015 PEIG
PGVP Number: B22021 Valve Outlet: 880
Gas Coda: CONONOX, 502 BALN Certification Date:  Jun 21, 2021
Standard Gas Concentration Dilutor Detail Explration Date: _Jun 21, 2024
ioxi 44.68 PPM  Manufacturer : _Thermo SCIENTIFIC EFA iy Tor Assay i ark M2} decuminl EPA
Sulphur Dioxide (SO2) 4468 00 = B . i the. Hiled, feaiyical : ot g i . Thia el
Nitric Oxide (NO) 45.94 PPM  Model : 146i s g e ; - "
Methane (CHe) - PP Serial Number : TEA007 i T i b 1993, o 07 gapmns
Carbon Monoxide (CO) 984.8 ANALYTICAL RESULTS
Cylinder No. : EB0143262 Gomponent Requested Actual Protocol  Total Relative Assay
Expiration Date : Jun 24,2024 Caoncentration  Concentratlon Muthod Uncertainty Datas
NOX 45,00 PPM 45,56 PRI El +i- 1.4% MST Traceatis ORM4RC2], 82112021
Multi-point gas test data NITRIC CXIDE 48.00 PPN 45,04 PRI @1 e 1,4% NIST Traceatis OAN14RNZY, 82112021
_ SULFUR DIOKIDE 45,00 PP 24,60 PPM a1 +- 1.0% NIST Tracesble OENAROH, G822
Reference Value (ppb) Analyzer Display [ pcce once Error | Percent Error|  [% Error ] CARBON MONCIKIDE 1000 PRI 848 PPM G1 - 0.7% MIST Traceatls 06A4/2021
(ppb) NITROGEN Batance
Level 1 zero 0.0 07 .7 .7 7 e
o2 T000% T00. 100.9 9 .8 .8 CALIBRATION STANDARDS
Leve: 2 43-0W 001 2005 ; o Type Lot ID Cyfinder No  Concentration Uncertainty  Expiration Date
LEVE| ; soloo"/: 500, 300.7 .7 .2 WTRM 20081120 CCTOB080 4582 PPM NITRIC ONIDEMNITROGEN CETTY Fali 02, 2025
L&t- o 000 o PRM 12388 BSOS .51 PPM NITROGEN DIDKIDERIR e LO% Fel 20, 2020
Level 5 80-0_0% 2 A = - Difference (% GHIS AN142838102 CC505581 4,348 PPM MTROGEN DICKIDENTROGEN L2 Fob 18, 2023
Remark : Measuring Range 500.0 ppb \verage Differ 2 NTRM 16011042 CoaTRTT 48,112 PP SLLFLIR DIOKIDEMITROGEN - 0.8% Jun 17, 2022
:Acceptable Limit + 5% NTRM 14080118 CCalaaTy BB0.S PPM CAREON MONOXIDEMITROGEN +-0.8% Now 18, 2025
Tea SR PR 0f RGY peted abave b5 iy in refivence o ihe GHIS used in the assay and nol gar of 1y sy
Multi-Point Gas Test Chart
450 ANALYTICAL EQUIFMENT
T 400 InstrumentMakeitodel Analytical Principle Last Mulipolnt Calib
g “Hicatal 6700 AHROB01333 GO FTIR, Xon 03, 2021
g 0 Picolal B700 AHROBIIIS NO FTIR dun 03, 2081
s
g2 %0 Picafal BT00 AHROBI13ES MO2 FTIR Jum 03, 2021
S 200 Pcolel 8700 AHADBOT3EE S02 FTIR Jun 3. 2021
I —_— R et
2 100 - Triad Data Avallable Upon Request
53 MNOTES:PC #5221 002807
0 50 100 150 200 250 300 350 400 450 GROSS WT, 28.40kg
Reference value (ppb) NET WT; 4.73kg
Calculate by Approve by
The analytical tust results reported on this certificate refate only to it
the cylinder number spocified above. This concludes the test report, 4
|AC CRED DI
CERT 3082.01
Page 101 wnanslumuny Approved for Ralesse lﬂﬂﬁ'ﬁr’mwﬁu'

THAS METEOROLOGICAL DEPARTMENT
4353 Sukluavis, Bungna, Banghok 10260 Tel, 051-454-2804,8-2399-0469

Calibration Certificate

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bungns, Bangkol 10260 Tel, 081-454-2804,0-1390-0469

Issusd by | Calibration & Te

Mataaroiogies! Instremi

Do oflssue | Movemnber, 2023

The Result of Calibration

Staniard HEw
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Ultrusunie. Anemometer | Jne Velncity Carrection
mser wn | mise mises misec
M SCARLETITEC
i . = L 1o
11, 0.0z
yre
o i {0
08 0.0
Ml Cada
{ 4 01z
1102
Cusslomear
1300 130 (]
15,00 1.9 0.l
. 17,02 1 0.0
200z 1040 ol
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THA! METEOROLOGICALE DEPARITMENT

4353 Sublmvlt, Bangna, Basgkok 0260 Tel, 051-454-2804,0-2309-0449

THAT METEOROLOGICAL DEPARTMENT

4353 Bukbumvit, Bangna, Bunghok 10260 Tol. 081-454-2804,1-1390-465

The Result of Calibration The Result of Calibration
Cenification Na, 39023 Cerrlficatlon No. 123
| November, 2023 Pago t X of 5 1 Maverber, 223 Page : 4 of §
Stundard Mavameter Tested Baramesar Cormaction Standord Baronter Tostnd Baromater Corraction

Pressur Preasure Prassue Prassuns
100,68 s 064 L b o3
1007 51 Ll @81 TESES TES A3
107,54 1007 a1 TEE 158 o

1 006,50 wo? AL TEE.24 766 024
1006, 72 1007 028 TEEAD s o
100K 50 1006 L] TS0 1868 oo
1008.26 106 e e 77 786 Eaka
1008.00 1008 0o THE0 e D£o
100584 e 6 T2 4 Daa
1005.48 1005 A5 TEAT 754 T
100981 1o 0.3 rerar 7er o.ar
1003.78 oo .24 TET 38 187 038
100989 1008 080 5733 T 043
100848 1008 LB TETAR 75T 181
100834 o2 oM 75699 757 am
1008.89 1000 Rk} THETY 187 aw
1007 88 1008 0,34 TEEAT a8 iR}
1006 90 e 004 THESG THE i)
028 toon L] rsa.r8 785

100458 1008 -0.aq TELAR TS5

PAyarags Average
Catlhtatad by + C\}F‘]ﬂ“:‘°"f‘"k Calibeutzd by L&WL
Mr, Warcharapol Subwar Mr. Wanehanysal Sabwst
Mechanseud Engineer Mechasical Engineer
— .
wnaslumuny
Tel, NE-STH-OS3 Fou: E-mat ¥
CLC
THAT METFOROLOGICAL DEPARTMENT R
4353 Sukfmmvit, Bangnn, Bangkol (8260 Tel. O81-458-2804,0-2390-0460
CERTIFICATE OF CALIBRATION
The Result of Calibration
FOR
Raliisniiliieaiod NOMENCLATURE ~ :  VIBRATION METER
| Morvember, 2023 Page : 5 of 5 i
MANUFACTURER 3 INSTANTEL

Stardan Tamperutn Sansar Reading MODEL | TYPE ¢ T2MAZGOITZIAZI6L
- T =N SERIAL NO. 1 UML4ESUMIAES

c © ‘c CLID. NO. L asn07I2

e 45 12 408 CONTROL NO, ; RaEn7

L b e CHETOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTIL

i Ly i 1 S01 UDOMSUK 41, SUKHUMYIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 1§ October 2023 DATE OF ISSUED : 25 October 2023

Withut te agprasal af the Calibrslan Labratery Co, Lid,

Repeet ol ealihrasian i I,

Culibrated By : Suwit Phuanbusabong
Calibration Engineer

i

Approved By : Mongkol Yotsoontom
Authorized Signatory
25 October 2023

Culibrmed by : C 1

e, Watcharspol Subwar
Mechuanical Englaesr

witlch rellis the unibs of messsrpment arrurdiag i

This Caifseation C the traceabilley
the Enturnstioss] Symom of et {51

Certilicate No. Q23117010

FR-011-0401-12
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CALIBRATION LABORATORY C0.LTD.

21511, 188 Hoi Proset Mkl 20 Yauh 4. Pransit Manul . Lustpenm. Sanghoh 10230

BN Fau TRATHTE W [ .
CLC
Prderi
sty
REPORT OF CALIBRATION
FOR
NOMENCLATURLE x VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL ! TYPE 3 T2IA260177121A3301
SERIAL NO. s LINI14465/UM 14465
DATE OF CALIBRATION 1 10 October 2023
ENVIRONMENT CONDITIONS
Temperniure 1 (1t Teetntive Humidity © (55 15) WRH

PROCEDURE USED :
Thsis imstnamanl was ealibeated under procedure No, CLC-CPEE-08 based oo 150 16063-21 25 calibeation guldeline.

The calibration was péfored by using Dighal Muimeter, Progrumsmable Tiner Caumter snd Vibmtion Calibritor

Amplifier whick maintaited by the Calibration Labrtory Co., Lal.

REFERENCE STANDARD USED :

}. Wibmatinn Calirstu, The Modal Shop Madel 91100 ST, 11424

2 Digltul Mulinseter, Hwlett Packeed Mordel 344014 SN, J146ATS935.
1. Programmabsle Timey Cauter, Phillis Madel PMESKIS SN, SMEOTI0!

TRACEABILITY :

& The aru immcedhle o System uf Linits (1), throagh Natlonal Institute uf Mesrology (Thiland)

Conificats Mo, AV-103(H23, Diue Dme 26 fupe 2024
2. Th m Syateen of Units £51), through Natbanal Instine o Mutrlogy (Thalland}

Cenificate Mo, BE-0138-22, Doe Diate 11 Bavember 2025,
3T e 1 fosal System of Units (811, through Aeronautical Radio of Thailund Lid,

Curtificite Mo, 67-004323 | e Thate 12 April 2024,

UNCERTAINTY ¢

“Thie seported expaniled uneertainty of feprurement & staned = Lhe standard uncertainty of memsureenent muitipliod

by the soverage factor b= 200 which fur o nomal dlgérilnition cotseiponis 10 & coverage probubility of appraxitnasely 95 Y.

It has been evalunted secording to the *Evaluntion gf ke Ucermiy af Meanurensent in Callbmrion (EA-4402 M:2022F"

Certificati: No, Q2 ITOLY

FAO1LM-1E page2ul 4

lﬂﬂ’d"l'i‘bj

CALIBRATION LABORATORY C0. LTD.

20.10,94, 58 Sl Prasert Monublt 52 Viesh &, Presan Manuss it Lacpheie, Baighok 10

Tol, UPETSONGN Faw CHEFEE2ETE  wwwallabpannom  E-mutese gzt aterakiry ron

At
s £ 2ian

CALIBRATION DATA
3, DISPLACEMENT RESULT
Test poing o gl ST fending | DUC Reading | Coerectiuit Uneertafory
Cnd | froquency b ' () ) (mm) | Eesofng)
00 S0 Hz 0.030 na3g 0000 &
o4 SUHE 140 o040 0,000 12
ons 30 Hr penk 0,080 0058 0.000 12
() SiHe 0060 0.061 -0.401 2t
047 3 e o 0671 0001 b A
0 100 Hs 0030 030 000 27
04 100 Hx ot 0.040 oo 24
ans 100 Hx peak 0850 050 o 22
006 1060 He 060 081 L0901 a1
() 100 Tz o 0,071 -0.001 21

Mot ThieSeope of Accredited ANAB Conifleme Na ACDM-28 14 Verion 419 Page 1.2 of 58

This report s valld for ihe above shated instrumest/s only.

ei% B ol Cerrificate déd

Certiflgare No, G23117019

Fa-011-04/01-12 E
0

CONDITION OF CALIBRATION ITEM | GOOD

MEASUREMENT RESULTS : ( X ) without adjustment { ) adjustmont
CALIBRATION DATA

1 ACCELERATION RE

Test point ST0 Keading | CHLC Hending Coamection Uncertainty
Mande
(gl { freguency | igl (gl [TE] i saofndg )
(5] 0 Hz [ial) 0307 o0z 149
us ) Hy 0400 047 007 14
ns S He penk 0 03 -Ihong (K
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— T OOV e LTwer LI e Ut L] |
tradinand ke et F2013 16 42014 Part 2 1EC B1872-1:2012
i test of rogquaney g 310 0l ANHET 4204 Part 31 13 for pamssionce i .1, 1EG HUBI42000 .. [EG 6112672002 B, ANG| 514 RE00E) 6.8 ANE| 614014 Bart 1; 6.8, ANSI 5165 (H2007) 6.2
W 1672172013 5.5, 1EC BOUS1001 6.1 et 9.2.2; IEC BHIAZ000 6 ANSI 51,4 1983 (R2035) 5.1 and L.2.1; ANSI st.g:::‘ 168 Level i) ' T ot bt 14l SN il e
Frequéncy [Ha) TetHouhi W Diviatien f8]  Rowerlime (48] Upper Bmbl ity (SO el 100 s -7 o 018 Fam
831 e A3 A 033 015 Fass 3700 058 -0.70 6o 18 Pass
3,40 a7 .07 030 030 015 Pasa 38,00 041 70 o nig Pass
12085 004 s 4130 0.8 (3 Puss 30,00 0.7 70 07 048 Pass
256 0.5 .05 030 L 048 Paus 4000 0.25 470 ot 018 Pass
s010 002 oot -0.30 030 034 Paag a100 0,7 -b.70 o0 16 Paus
1,000.00 040 000 o 03 015 Pasg 42,00 296 070 0.70 116 Pasa
1.095.26 043 003 o 630 045 Fass 42.00 007 -0 010 n17 Pasn
3,881.07 041 a0 0.3 03 015 Pass: 44,00 007 .70 oo Bi7 Fass
7.943.90 o0 0.3 0.3 0an 015 Pass 4500 o.04 a7 070 nid Fass
16.846.93 R 08 [42 032 015 Pass 44,00 am 70 0 016 Pasa
15.952.62 038 .38 a8 o4l 015 Pags 47,00 .00 070 a0 (R0 Pass
— ¥ad ol messmrrment rmlis— 4400 0.0 0.1 070 oie Pass
48,00 o 070 a7 01 Pasa
54.00 08 070 a7 0 Py
58,00 006 0.7 070 016 Piay
4,01 At ) o7 o1k Pans
86,00 -bo8 070 am 1813 Pasy
7400 07 0,70 0.7 016 Pass
.00 -0.08 a7 0.1 016 Pans.
84,00 08 0.7 070 016 Pass.
800 -nar 70 7t 0 Paas
9200 oA oo om 018 Pz
9,00 b0t - ni 513 Pass
104.00 0t a7 670 01 Pss
1060 0z 0,70 .7 ot Pass
400 .40 070 0.7 018 Pass
RO b0t 070 0,70 018 Pasa
12490 042 Q.70 0.70 018 Pess
12530 01 470 470 0.8 P
134.00 002 o710 070 a1 Pisss
19800 -0z 0.0 o7 035 Pass
13700 L] 0,70 0.70 016 Ppss
13800 -0 B 070 038 Pass
12600 003 A 570 (3] Pass
14000 -z 470 .70 015 Pass

LARSON DAVES - A TCH DIVIBION LARSON DAVIS — A PCB DIVISEON

i SLARSON DAVIS el ©|ARSON DAVI
TH-001 . ' N0t Ares aemion
T (T T T R DOV YL BT By 0

wnaslummuey tonenslaimunu

Cortificats Number 2023003053 Corfificats Number 2623003853
— Eil uf messrrmens resulia= G
Peak Rise Time

S memmned nocordig in |ECA16T7-3:2049 170 s 174 s ANELS1.4-2000 Part 3: 17,3 and 174
Pk thee Smn pecfmmed sccordng 10 1ED B0651 2001 944 and ANST §1.4 138 {RIN0E) 34.4

Rapabl Myl Tese Meault (48] Lowoer linslt (0BT Vippor L 8] Bt
e i bl DRk e Nk Oy RL a8 Gan s @0 3410 Peea
faras A0 Negutve Putze 138 13155 TI555 [l Pass 0 o8 Gain, Linoarty .04 A3 a0 Pegs
Prsilive Pulse 135,00 13352 135,52 015 Pasz. CHEA Low o .00 23180 %10 s
B0 Negsive Fulss 13407 13355 135,55 218 Fass DA Nomal Hange X 9320 14,80 -
Prosilivie Piilse 13407 13352 13552 o5 Pass — Eoed uf mmsnremnt pesiltie—
— End of mseusurement results—
Broadband Noise Floor
Positive Pulse Crest Factor
Eaall- AUAET2-207H 1.2 and ANSEE] 42114 Pam X 1.2
200 ps pulss tests st 2.0, 12,0, 22,0, 32,0 dB bolow Overload Limit
Upper lislt et
Crwat Factor mansursd acconding o 5 BORS1LN 11.4.3 and ANS) $1.4-1988 (R2008) 14 “"";-N"‘ Tt Rapmlyjom) per J:z
. x Aewpight Meiss Floar 26 a0 . Pt
Asngillmile jd0] Crons Facing Teat et |41 Limibis |dB) Eapunied Ussertabniy jil Tmaihl it el o o
136.86 3 LD 4080 [ REE Pass ZTowelghi Moise Floor Az aa.00 Pass
5 oo +1.00 0153 Pass
10 VLD 2150 ni63 Pass — Enil € meamrement resiit—
126,65 3 013 £ 0.60 (1 B1-3 Pass
5 14 1100 [SLE Pass N
] onp 4180 D15t Fase Total Harmonic Distortion
1885 3 oz +0.60 0151 Pass e i
3 am + 100 (RS Pass - Eior _ —
© B 1150 015t Pnss Messurenient ot oo (dR)  Lower Limld (8] Upper Lhwc ) ""'r’“ il
R : o i 3::: ] 10z Sl 135,59 13505 13665 (X Pass
K § ™D £4.81 ~58.00 bo1 gy P
i 0,25 1.5 CRER Pass THOM B8 58,00 bty Pass
= Bl i memsirennent ressli— = Bl uf measurement resubiv—
Megative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Lreal Farctar mnsuree] nociring ia S0 BOGSH:3001 842 and NG 5141063 (RA0S}H04.3

Amgilicais 05 Crent Factoe Test Rl [} Fdufes [dT0) Expanded Dncertaints jilt] Resubt
13684 3 oo =050 ning Pags
5 oD 2100 Bi5% Pans
0 oo #4040 0153 Pagn
17588 3 a1 L0050 oist Pass
&5 ol 140 015¢ Pass
10 ovLD +£1.50 05 4 Pass
HERS 3 0 +0.40 015t Pass
B 4,90 4100 181 Puss
10 4.2 +1.50 4154 Pass
10685 3 an +0.10 015 Fasa
§ 12 1.00 a5t Pass.
1t 04 + 1.60 (R 22 Pt

— il af preusnrement riselty—

LARKON DAVIE = A PCR DIVISION
6K Wiess 820 Mariby

Feuwn; LT #4401, Unived States
T16-584-000 |
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Certificats Miher I02T003A58 Cortificats Number 2073003650
113-Octave Seli-Generated Noise

=
a
€.
} m
"
E L
£
£ .
o
w Lt
Thu SUM in st i dow range,
Froauesy (18] ot et (48] Upper Embt |47 Teesult
B30 034 Pass
BOD 1878 Pass
10.00 1787 Fass
1250 18.67 Fass
16,00 1625 Fass
2000 14,04 Py
2500 REAC) Pass
3150 1338 Pasy
40,00 1238 Puss
5000 nEs Pass
i) 10.50 Pass
000 a7 Pasy
100.00 802 Py
125.00 851 Pass
180.00 B1a Fase
20090 pEAS Paaq
250,00 742 Pass
31500 Taa Paga
400.00 T80 Prss
0,00 B4 Pass
A0 B&H Pasns
a00.00 M Faas
1,000,490 0T Fass
1m0 0T Pags
1.600.00 1,74 Pass
200000 1258 Pans
2,500.00 1350 Pass
3,150.00 1448 Pass
4,000.00 1543 Fass
5000.00 16.41 Fings
8,300.00 17.40 Prss
8,000.00 1824 Pass
10,000.00 1937 FaEs §
12,500.00 2041 Pass =Rl Rapr=
16,000.00 2138 Pagy
70,000,00 2235 Dauy

ol eyt pesmlin—
Sigmainry;

LARSON DAVIS - A FCR DIVIRION
SLARSON DAVIS o

T |

LARSIN DAVES - A PCT DIVISION
LGB West 820 Nocth

Frav, 1T B4601, United States
TUh-ad-HKI|

SLARSON DAVIS
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Carfiffcats Nipmher 2023003075
Calibration Certificate e
Cartitioate Mimber 22363675 Frogumay, 1001 Frnmati Lovel. 114 o 20568
Cunsfmar .
Uit Anatyst anil Esgineering Commudtant Cn Lid d: 113 ) ANSUVER 51,4201 4Park
Na. #1 Sal Udmisuk 41, Swichwmls Road,
Bungohsk, Phra Khamsag, Parttum pprovas for AEE B1ET-1:3070 | ANSUASA 51.4-20%4Mart 1 saccnsaluly complietad by Prnsbulbuch-Tuchnlsch Bundesanstak
Biaghet, 10766, Tualinsid (PTH) 01 2007-10-80 frwecs frerbes FTBA, 240021,
Model Number  LAT1 Procedues Numpor D001 5384 for IEC 2013 L AN 1400 14t
Surlal Mumbher  D0OTHTI Trchuiclan Jacsh Carnin Aot which the te doemod, & was sy vtz fram v indaparidot
Tost Results  Pass Calibratin Dt 24 Mar 2023 eatrs crgaetzsson rsaponsitie for speraving fhe reslof B serkrmnd 23013
Callbration Dua A20TaPn 2, vl i ewvs 1 mreci &
Initial Condition An Manfacturad Tairpwsalione 25E G H0IE'C ATBT-1-2073  ANBUASA 51,4201 45w 1, meer the clmm IEC
Description SounTrack LT Class | ity 195 WAH 420 %RH SR SRRT KA o -
Class 1 Sound Lavel Maler Stutic Pressuro BEED WPa  +043kPa Szandurds Used
Firmuare Revaion: 2404 Dexcripeinn Calline  Col Do Cal Standard
Larsan Devrs CALI9T Henldiial fntensity Calibratos IWA2ONN 0009 LLUREU
Do et hesgnid Data riported in S ta 302w i Seieutifie 2634 Termeraturs Probe WALORIS ATHE 0T
Laarnon Dievis CALZS1, SN 0104 Larsim Divis CAL0 Acouic Calibessor M| AR oz
Lartin Dwis CALION: S0 9070 Larnm Davia Ml £31 WET2 W02 DI
PCE I7TR0Z S/ 345617 FORSTALY 1) ieh Prapolansed Tretsme Micupiume 30250900 202840100 W8S
Laraon Devis PRMLETY, SN 077646 SRS DE360 e Law Dhatertion Clenerir M2 20230329 7635
Stnderds  Complani o i e fdiraing slanibarels when combined wiit Lsrmon Daavin |73 Prsmplitier fin Muodel 811 Type | WEREAIH 025602 PUHAGUATHY
Calibralian Cerlificstp fom procedues DO0OT 5378:
Acoustic Calibration
Eg :m;%m : :gg::m; i Mensured econng b [EG B16T25:2013 10 snd ANSI §1.4-7014 Part 3 10
IEC §1252:2002 ANSI 111 JR2008) Class 1 Mersurement Towt Remmlt J5 Lower Liibt 881 Upgser Limdt | nmwm R
TEC f1250:2001 Class 1 ANSI 5125 (R200T) poe] P
HEG BG40 Clags 1 NSS4 (AT Tyoe 1 1000 Hz o e Ham - Prgs
feaing o oo st o s o wACps 3t i Loaded Circuit Sensitivity
1t e heer in Sistam af Lnis {51}
thisigh e Matianal inatiute of Standntis s Teckeiogy (NIST), or other raonal yomchashriing S ity Test Rewuli Lawer Limit Vpper Limit Epanied
roquimmeesd of ISCMEC 10252017, kil e A Y e (dmred Y i Pal Wlred ¥iPe) Uneerimimty jdil]
wtttva 3 n tha ke Tadt it 22 sese o 1000 He 4573 244 49,33 0 Pam

Thix quaty sysinm i registsesd & 150 B0 200, — Fudd of messmrement revlb—

oomparson of el Al ot e Ay SAMERN plan o Acoustic Signal Tests, C-weighting

curmplain, Mo sliwnnos has boen made for the inssstl; I"-IIIHM due o time, iz, Swach alowanoss would be made b
m.n.:u.. s, 22 e - o - ! Maasumed pecordng 1o IEC 616723 ?ﬂ\: 12 and ANSIE 51.4-2014 Pan & |?m|gawmnwuplummum Undest Tast

(LA} i refprares LM using shiw far BE.5 ANSI 51.4-204 Pan
The urseinistien wirn computod in ftordanss Wittt ihe 150 Cuide (o the Eaprossion of Wrsettolgy In Mepsemna ([OUM], A LY
Exvvarage hactcr of approsemataly 2 akaea (h=) hns bean angind o urcarsiniy i aeproes ol s Frpanded

-ppm«ulruu ol el Frequency [Fs] Tt Mol 0] Fapeeted [ 48] Lwer Dleit j0B). Upper Limic (@8] oty 1R} Heaalr
This fepart iy o tha sin approved aherad b cotained in wiilig b -n1e L 120 L] 0:23 Pass
from the crganizetion: lmmq this rapart. 1000 s 0.0 .70 71 0z Pass

B0 2400 50 150 0 Pass
Carrecion duin frons Laraon Deva LeT Marusl for SoundTines LT & SoundExpart L, 177101 Ry O Supporing Fimwans Versos o x
B 2010010 — Erl ol messurement resslis—

Far 1M hes Loty Thanls ADPOZA 147 o 12" priapior-in wsed wiih ihe culbrion avd fie Laron Davis ADPRAS 14" 10
LARSON DAVIE— A PCR DIVISION
VGRT W B2 Mot
Provn, LT 84601, Unibod Statos
T1i-554-0001
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o B 0

FTEEES T o] b4 e ]

MWNAMTHLIE
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Cortifizate Mutber 2023003075

Seif-generated Noise

Magsired socording be EEC B1E72-3:2043 1,1 and ANSL 51 4-20114 Pan & 111

Memmrement
A-walghted

*Fast Wecwstt 1|
ELikRS

— Eail 0F meassrement reslt—

— ko of Beport—
Saguiiry _dgcad S
LARSON DAVIS — & PR DIVISION m—
PR Rty
i s WU SLARSON DAVIS
T1-A4-0001 R e Fa
TSI Tage Jal 3 101 A i 03
.
wnaslumun
Coviificals Numbar 2023603851
Standarity Used
Deseriptlon Calbmie  Cal Due

it Seimaiie 22601 Temperatiie Prot
SHE TI5360 1w L Distortion sl

LAREON DIAVIS - A POB DIVISION

16E1 Wst 20 Noeth
Prava, UT 88601, United Sratzs
TUAR-00E

AT (T

MINAEIS 20200525
20220230 MEIRHI-50

SLARSON DAVIS

{30008 ST B 1

wnms'l:imuqu

Calibration Certificate

Certificate Mumber 2023002681

Customer:

Wnideel Analyst unsd Enginsering Cassltast Co Lal
M, 01 Sul Uiomsrub 41, Sublmmll Head,
Iimngchak, Phes Khanong,

Eangkok, 10260, Tandlnil

Model Number  LxT1 Procedure Nambsr  DO00T 8378

Serial Niumbar D071 Tachnician Jdsent Gannon
Tost Results Pags GCatibration Dote 23 Mar 2073
Caitbration Dua
It Condition  Ad Méanutaciurmd Ta 236 0 10I5°C
Dwseription SoundTrack LT Class 1 Humidity 503 WAH 220 %RH
Chares 1 Gound Lol hlaher Static Pressre BEOB kPu =013 kP

Firmmare Ravilon: 2404
Evalistion Mathod

Tested stectrically using Larsan Davis FRMLNT 4 SN 77840 and a 12.0 pF capachar lo senulals

ieraphans oapacitancs. Dabe mportad in dB e 20 4 qn vy of 5.0
L

Compiiance Standards Complant to Marulsctuner Specfications and the iolowing stardants when combined wilh

Caltration Cerificat from procaduna DOCOT.BIBA:

14 606412001 Type 1
[EC 60804:2000 Type 1
EC 612522002

IEC 16722013 Clags 1
EC 12002001 Cless 1

AHS] 5147014 Glss |
WNS| 51,4 (R2008) Type 1
ANSI 81,25 (R200T)

ARSI 51.43 {RI00Y) Type 1
ANEEEDAT (R2008) Class 1

Easaing lab caritien inal or mxrwacts ok st i th (sarencad prcodan
i 1L hisk Lisan pr
wuugh the Netonal instikie d nofogy (NISTL, o ofer Ittt and meets the.
ol IBCHES Tust 2intha et Tafl within
scopn of sccreditation,

The cualty sysinm i regeieend 1w 150 80013015

Vi sotlraiion 8 @ dienct commarmnn of ik e inder et o e fisted rebennte standard and did not srake sy sapling pans o

ooenpinle. No ilawanoe has bren misde for

e, dme, gl Such niow

i custimiar a8 nepded,

L] were \incertainty in it (s
covamge facor of i aigma (n=2) v besn nppod 1) Wit e wapnded (mosetArty W
amprmsimuety 85% coritiance ol

Thiis reer My nit b reprodocad, ol iy il L
s the ergancation issuing #s repu.

an apmoved nbeird i cotieed n wiiting

Comuison dia Fam Larsan Davis LT Mamul for SoundTrack LT & SoundExpart L. [T70.01 R O Supporting Fmears Vason
&[5, 20100090

=

quancy: 1000 He Soini Proasrn Lavet: 114 o re 20 §iP3

LARSCIN DAVIE ~ A TCR DIVISION

GBI Wins K20 Moty
Prava, LT 846011, United Sutes
T16-534-0001

L

OLARSON DAVIS

LRBSON TIAWTS - & 0D DLVISION
1iR| Wess £30 North

Trove, DT S460H1, Linted S
FhLE4-000]

T o g—r e T

il signal lust of frotuency weighting puonned ncodig 1 1EC B1T2-32013 11 e ANSI S1,4-2014 Pent 3. 13 ke complancs lo

P EET TR § Page i of LR ST M4
wnanslununu
Cartificats Number 2023003651
Z-weight Filter Response
hid
on =
oA — i xE
g o = g
4
E \\ "
an 2
m = e - "
Frequancy [Hz]

150 S16724 113 5,5 IEC BEOERALINNT 0.1 wnd 022 5 A 5. 1 e B:2,1; ANS| 51.4-2014 Fant 1066
Froqueney (Hx| Teat Mesult (1] Deviation ] Lawer Bl (0] Upper el [4B] 'm' e el
&3 038 035 A1 033 R8s Pasa
a1 005 4,08 030 0,30 (3 Pasa
12580 -0.03 03 0,80 0,30 015 Pasn
26115 403 03 50 o3 018 Pass
501,18 03 03 3 w30 015 Puss
1,000.00 g noo D30 k1] 415 Pass
1,595 -az am nan 03e 015 Pass
398407 040 000 040 030 1% Pass
7,940.20 [E . -nan 0.30 [T Pasy
15,548 93 0,08 .08 -0z 032 n1s Tags
1805261 -0.35 L35 08 041 015 Pun

= End of messaremest revubis—

AT IRAE Paged uf &
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| ity: ,000.00 Hz

Error [aB)

L.
¥y = § = B F 3 o o -
s wit T o v 1 0
Lt njucind [dB]

Beandand el aurly peeioemad seeondng tn 155 8167532013 1 and ANEE 51420714 Pard 3 16 for cemplancs ¥ (EC 65722013

ANSEE14 (HI006) 6.5, ANEI 143014 Pan 1 56, ARS) 5143 {RI00T) 42

58, 000 6.2,

Ll {ulh] Ervar @) Lower limit jd1)|
.00 D6 AT
31,00 0s3 470
36.00 035 .70
w00 032 A7
000 o1 A7
g iz 70
4200 04z AL70
an.00 010 a0
4400 006 aro
600 000 a7
4800 01 70
AT 003 70
4800 004 070
A9.00 004 -7
54.00 aps 070
5900 a7 070
400 07 -7
6900 £.07 470
T4.00 4108 b ]
T8.00 4,08 k]
B4.00 407 a0
.00 o 070
0400 a7 o
89.00 a0 o

404,00 4m RoRL]
100,00 .00 070
14,00 .00 .70
114,00 o2 .70
124,00 X0t AT
128,00 BT 4T
134.00 a0 a7t
156.00 01 47
137.00 40 -ara
138.00 - 470
138.00 anz 0.7

Upper Hmi [48)
oro
ot
.70
oz
o
0,70
270
a7
L]
aTa
arm
o
0
L
0y
]

— Emd il mensurement resalis—

Evpanded
Unicwriably (413 Rewi
(30 Pas=
nig Pass
%13 Pass
[0 Fass
016 Pass
g Pass
018 Faas
a47 Pass
057 Pass
a6 Puass
[A:) Puass
056 Fass
016 Pass
096 Pass
a8 Fass
0.1a Fass
016 Pans
08 Pags
016" Pags
016 Pass
04 Pags
016 Pags
018 Pass
01 Pass.
045 Pass
015 Pass
01§ Pass
[ Pass
(X5 Fass
[ P
B1s Pss
nis Puss
ni1s Pss
o1 Prss
018 Prza

LARSON DAVIS - A PCB DIVISION
1681 Wt K20 Nordly

Frown, LT 84601, Vmited Sunes
T166Rd-L001

sttt

Cartificate Number 2023001657
Gain
Gain manscrod scoxrding Yo EC H1672.3.2073 17,3 and 174 and ANSI 51.4-2014 Part 3 173 and 17a
Meassremest Toal Rownll (B} Lvea Mt j0 Epper Tinsit 8}
0 4 Gain 384 380 210
048 Gain, Lingarly a4 40:30 170
OB Low Fange 94,00 53,80 w0
©OBA Nommal Rirgs 24,061 a2 w480
— e of mrssurement rovlis—
Broadband Nolse Floor
Seit-cerrmted roles messuned atoonding 14 1EC S1ETZA201L 112 and ANS| 51,4301 Fart 3112
Rrm— Tt Bbowubi [452] Upper Wit |45
A-wmght Noise Floar E ] 3,00
Cowight Noise Flaoe wanz 35,00
Zaweight Moise Floor 5341 anoa

— i ul messurement resadie-

Total Harmonic Distortion

Massarnd using |/3-Dctave Sers

Meanmremens Test Resilt faB]  Lower Limii 00 Upper Linsit jdB)
10 He Sigrail 13584 13505 139,65
THO 720 -58.00°
THD+N 337 50,00

— Emd 0f messusement resali—

SLARSON DAVS

P Sy 0

wenanslimunu

Eapamied i

Vneertabaty B}

116 Fasy

298 Fans

05 Fans

nis Pass

Hesait

Pasa

Pass

Fees
Expanded

Unesstalaty [dif] Lo

016 Pass

0oty Pass

novy Fass

L NRACN TAVTS — A TOIE DRVISION,
LK Weeat K3 Nueth

Pruve, 1T 84601, United Seates
TI6-ER4-0001

Sz ALY

SLARSON DAVIS

P T e

wnms'l:imuqu

Corfifisatn Numbar 2023003851
Peak Rise Time

il D4k ACTRED [FZ005} 144
Amisndbe (1] Duragion [is] Tt Rpnlt A1V Lowes limét (IBE  Upger Humi |08 Uneertninty |48] Hesult
13785 40 Negative Pulse 135,26 13960 136,80 016 Piss
Pualiivg Fuisa 13525 133,80 13580 s Fass

30 Negebve Polse 13432 133,80 13580 0,485 P

Pusitin Puise 134.42 19380 13880 015 Pass

= End of tiivasiremimi ressite-

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12,0, 22.0, 32,0 dB below Overioad Limit
Crest Faclor reasusud arconfing (i 1EC 83851:2001 5,4.2 and ANSI 5141583 (R2000) 0.4.2

Anrpllbudn 5] Crest Facten Vst Resubl [AR] Lsnlts {dR) Fagmaded Usceraiuty [0 Resubl
13686 3 oD 4050 0ABT Pass
L] oD +1.00 ['RLES Pass
10 oo +1.50 R Pass
126,55 3 042 + 0.5 0151 Pass.
& o +1.00 a8t Puss
1 oo £150 215t Pass
11685 3 013 £0.50 045 Pass
5 13 =140 45§ Pass
0 036 50 DAsE Foos
106,85 3 043 4050 (ELE Pasy
[ a4z +1.00 0151 Paun
Ll oo +1.60 0164 Pass
= il uf meassi vt peaiti—
Negative Pulse Crest Factor

200 ps pulse tests st 2.0, 12.0, 22.0, 32.0 dB balow Overload Limit
Grant Factor memsurmd apconing 10 0 06812001 14,2 and AN 51.4:4 403 {FR005) .4.2

Aamplitadu B Crest Fnctor Tost Beamli jdBY RN Eaginibed Uneermiuty il Tegnudi.
136.85 3 ovio £ 060 [RF3 Pass
5 avLo =100 otst Pz

10 avLo 140 036t Pass

126 88 3 .41 +0.50 [RERS Prss
5 499 £1.00 048§ Pass

w LD +1.80 LSEES Pasi

18,85 3 013 +0.50 058 Pass
8 Ay £1.00 052 Pass

10 Dnas £150 0155 Pass

108,55 k] a2 £050 0483 Pass
5 -1 2100 0163 Fuss

0 am £3150 OiET Pass

o= Emil of tnrsrement resulis-

LARSON DAVIS - A PCB DIVISION
1881 Wosl 530 Norh

Provn, LT Sbe0L, Uniied Snses
TEE-HR4-0001

SHELAEAT I T OB i s 1

l»i)ﬂﬁ"li‘bjﬂ?uﬂﬂ

Cerfificate Mumbar F023003651
1i3-Octave Sell-Generated Noise

Measured Lavel (48]

Thi SLM B aal i o rnga.

Frequewey (U] Tuue Reaule 4 Upper st (4] Lo
530 210 24,60 Pass.

800 080 24,00 Pans.
10,00 1818 2350 Fasn
1250 16.13 23,00 Pans,
TE00 1868 2280 Pass
0.0 AT 2240 Pass
B00 1554 223 Pass
F1E0 14,55 2150 Pass
A0.00 £3.44 2020 Pass
50,00 1255 18:50 Pans
G500 1205 1750 Pass.
BO.00 124 B0 Pass
100,00 081 15,80 Pass
12800 10,01 1570 Pass
18000 a3 1650 Pasa
200,08 a4 15,20 Pass
280,00 852 15.20 Pass
a0 an 1520 Fass
400,00 L] 16.70 Pasn
500.00 a.00 1600 Pass
£30.00 LED 1650 Pass
800,00 876 1730 Pass
1.403.00 1040 1810 Fass
1.250.00 1,18 1840 Pass
1.600.00 B 1680 Pz
200000 1275 anan Poss
2,800,600 1168 2170 Frss
31600 1484 2260 Pess
4,000.00 16,66 2350 Pass
000,00 1047 24.50 Pass
300,00 1747 2550 Fasn
£,000,00 1844 26.50 Pass
10,000.00 1944 2740 Faas
12,500,00 mAs 2850 P
16,100.00 Az 29,90 Pasy
20,000,009 2241 040 Pasy
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Cerfificate Numbar 2623003657

= End of Repare=
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Certificate Munrher 2023003876

Enlrwtn Chuck Fruquancy; 1000 He, Risteees Sound Prass Lo 114 68 ro 20 47

Fiinm approws for TG 6167212013 / AN

from IEC BYE7232013 | ANBUASA 81.4-2014Partd.

L A-201AFan 1 4

[P on 2007 10-08 refersrce mimber PTE-1.72-40M718,

Thim siznd baed ot Subimied for fasting sucenssidly complated BIETR-IMNA Y AT0diFan
A, for the anviorsestl gondilses wler whish the tests w3 publisy ovainbie,
Ingting P 2013
H S04 2, | s tuly 1o e class 1 g nEC
BIET 20N L, A-20t4iPan 1] the sound level meter ] in Q.
GAGTR-1:2077 [ ANSUASA St &-201diPat 1,
Sunadards Useid
Dipzerigiion Cal Dute  ad e Cnl Sennitard
Lamsom Diavis CAL201 Nusichul blemmidy Calimioe AT T (Rt
Vit Seiewifie 203511 Temperstare Probe 20210829 L3024 s T
Lamsan Dugiv CALI0N Acoust Calmuur bilve X LT T LR K] e
Lamsun Davis Minde] 831 31 20240322 T
IPCH3TIALY 112 imch Propeturised Pressiny Micrapons — 202040.00 20040300 [t
RS D530 Ut Law Drssation Gieneraion 24529 229 nerTeds
Lamson Diavis 117" Prowgifier for Mndel 831 Type | LR IR PEBOM T
Acoustic Calibration
Magsured sccording to FEC 61672-3:2013 10 and ANGI 5142014 Par 3 10
i Expaninl
Menemrement et Resull |48)  Lawer Lbnilt |0 Upper Limiie 4] eyl N
1000 Hz THam LEL ] 1HAZ0 014 Pase
Loaded Circuit Sensitivity
Test Resul Lwer Limsit Vpper Limis Evpamded
et LR R R L ) WLV Pl Uncertulety (8]
1000 Hz <4065 <5244 4833 04 Pass

— Emdd uf mvasmrvanent resulis—

Acoustic Signal Tests, C-weighting

Magsured acoarding 1o BEC §1672-32013 12 and ANBL 51.4-2014 Part 3: 12 uning & conmanson couqilar with Linit Linder Test

(WTyard M using show Tyl for IEC B16T2-4:2013 5.5, ANST 5142014 Pan
166
Frpanded
Veeqmency {1lx] Tt Mesil () Espocied (4B Lawer Limis |t Upper Limis (an) | o
125 20 b20 -120 0.5 023 Pan
1non (RE oan €70 on 023 Pass
Hpow 472 200 &850 “1.50 o2 Pass

= End of meunmemen: remih—
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Calibrgtign Certificate

Custoumar

Vnbied Anulyst amd Englaeering Consubtaut Co Lid
P, 51 Sel Udamsils 41, Subdummvii Roed,
Thampehak, Plirs Khanang,

Banghok, 19068, Thailand

Model Moy LaT? Procedure Newrber  DO001.5384

Sorial Number 0007312 Tuehmiclan doh Cannan
Tees! Rosiity Pass Calibration Dato 24 Mar 2023
Calltirution Dun
Dl Qo A e Trute Toingimriiiis mEA v 2035°C
Description SoundTrack LiT Class 1 Humidity 480 WRH =20 %AH
Clarss 1 Sound Lavel Metar Slatic Pressisry BT WFa s 013kPa
Firmvarn Ravision. 2.404
Evaliatian Mathod Tastod with: Data reported in oF re 20 uFa,
Larsan Duvis CAL200. BN 8079
PLE 3TTBIL SN 345818
Lairsarn Davis PAMLATY. SN 77647
Larson Davis CALGH. M 0108
Sty Campliart and standards wien combined with
Caliwstion Cerificabe lram procedure D0OG 18378

|EC BORR1:2004 Type 1 ANSE 51.4-2014 Ciass 1

1EC BOBC4 2000 Type ANSI 51,4 [RE008) Type 1
(EC 61262:2002 ANSES1.11 (R2008) Clage 1
IET E1260:2001 Class 1 ANEE B1L26 (R200T)

IEL B16 22013 Class 1 AMEL ST 4 (REI0T) Type 1

Inmdng b cartitas mest o axcood af s stmind in the referenced procedien
(s clhermte nmes). Kb traceabin ite ()
Tmchrolagy (MIBT], or ctfhet i, ani mowts thi

requinneet af ISCHEL 170253017

Th ol ity mystemn i rgishured T 150 D0CT015

T calEration unE ey th

and dat nol maive ary samping plana b

campete. ¥ ol device dun o Use, e, ke, Such
Uy exsstiimar as naoded

Lo A

& : vty i
k] hums besen nppied fo e stardand Uecriainty D sigress e dgsnded inceranty ot

wm_l'mmm canfithumom lival
Tri report fray nal be rproduced, Sacept in 1l unkss parmission for tha putilcation of an appmved ststract & cbisned in witng
rerm e crgzation ipsing tis rapar

Coenation data from Lanon Dovie LT Maeuat for SoundTmck LeT & ScundEspart Lat, (7001 Rey & Sagporing Fromwen Yemen
483, 20100810

Fat 147 micraphanes, e Latson Daves ADPIM 14 o 12" adaptor iv used wit Bw calbofors 4nd e Lanon Davy ADPOLS 14" 1o
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1681 West 820 Newih.

Perves, 1T B4601, United Soles

TinfR4-001

WIS Page }atd
Cortifizale Numbsr 2023003670

Seli-genersied Noise

Monsured according fo BEC 81672-3:2013 11.1 and ANE! 51.4-2014 Pat 3: 11.1
Memmrament Tist Resull [dH]

Aewaighled 4051

— Enil of invavmrement reanki—

— s uf Report—
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Calibration Certificate

Certificate Nimber 2623003652

Cusiomer:

Ninblish Aualyut sl Erigineeriing Casanlisst Co Ll
Mo 81 el Udouwuk 41, Sokbumv Head.
Wamprhak. Fhirs Khaneng,

Mamphak, 18300, Thallind

Model Numbar  LiT1 Procedura Numbar  DX001.3378
Sorial Number 0007312 Techaician Jaay Cannoa
Tuat Rasutty Pass Clibrution Guin 23 M 2023
Callbyation Oue
Pupar Conaicry ' A Memasicipnd Tesperaturs 22 ¢ xDETe
Dwseription SouriTrack LaT Class 1 4B WRH £ 20 %FH
(lnss 1 ouund Loval htater Static Prassiiro HEAE WPa 4013 RPa
Firmwore Reviglon: LM
Evauation Muthad Testad alacincaty Usig Larson Daves PRMLITT SIN 077647 and 3 12.0 pF capachior (o simulase
mCpnoe capactance. Dwia reported in 0B ro X iFe assuming @ microphane sansitivity of SG.0
P
Stapcards  Comgla and tha falowing standards when combinad with

Calinration Cartificate fram procedure DOOOY 1384-

|EC 506512001 Type T
|EC BOB04.2000 Tyge 1
|EC 81522002

|EC 61672:2013 Clasa 1
|EC BYZ60:2007 Claga 4

ANl 142014 Ciass 1
ANSBI 514 {RI006) Type 1
ANSEE1,25 (R20T)

ANSI 51,43 (R2007) Type 1
ANSIS1.11 (R2005) Class 1

Maurg at crifias (hal M udmsant dascribod atin meali o anl st in [t
i e}, 1t AN ackabis o iha of Uitk §51]
#renugh te Natonal st und ay arathir axt meets tha
roguEFEmATEs of [SOMED 1TI20:201 . Tast pelnts alurm et fall within this.
#wcann of nccredation.

The qunlty sysiem & registered o 80 80012018,

I s e linint e dle i sy ing sane I

ot Mo licwsnco Tk beart imade for th inessbiity of the tal duvios G i e, Sme, oz, Such wowinisss woull be sede by

e cumermer @ nended.

Th i the 120 Guide a o 5 [GLMY. A
covamge tactor of apps = bt 1o p uncartsiniy &t
spoenkimatel 354 corddence level.

This ol | encet i Tl urtlmsa peimis at pproeed aharact s obtsined i wrng

fram he ceganamioe lsulng this rapan,

Camsction dali o Laracn Havies LT Marual ke SoundTroos LT & ScundExpent Lat 770,01 Fey 0 Suppariing Fimmwars Varios
405, 20006 10

Froguancy: Zcomt T4 28 a2 P
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'
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Cartificate Numbar 2923003653
Z-weight Filter Response
12 wi
wa
o )
L] o~
N
yo™ - L w - ]
o
g A L] [
as
an
o 1 n 150 e anone 1M
Frequency [Hz]
1 W Dot L ¥ |
mlmmdmmmum«wdmmlm APO14 Pant 3 13 for
JEL R10751 2013 8 5 EC 606513007 6,1 i 5.3 3 0 606042000 5 ANEL 5141853 (RIS} 5.} nd B.3.)| AN 5142004 Part 1 5.0
Freyuaney jie] Teat Mesild W] Devlutbom (@] Loworlins [OR]  Upgier Tinst Jl o wbmm et
63 044 04 Sall 033 (31 Pass
6.0 -0 0.0 0,30 00 045 Pass
12589 003 o3 030 03 n15 Pags
61,99 004 104 0.0 030 016 Pass
501.19 001 i -0.00 030 015 Fags
1,000.00 nan GO0 030 0.30 016 Paan
189526 001 003 030 az o Pass
38107 an o 0.3 250 o1g Pass
7838 04 104 0.3 230 a1 Pasi
15,848,83 o -0 042 932 01 Pusn
1985262 0.7 03T 0.8 i s Pars
~ Eih of inmsaremnrs pevadh—

LARSON DIAVTS - A PO DIVISION

b e EAG Yms DLARSON DAVIS
MOLTITRER LT TrageSaf N B e )
wnaslumun

iy Used
Besermptiun Cal sty Cal Bue Ol Ewmilani
Har Buofessific 262531 Tragestuee Pioko A2 20TResS IRk
KRS DA Utern Low Distortdon Cenertor NI N0 Y
LARSLIN DAVIS — A PCD DEVISHON = ®
TR West 420 Nowth LOh
Thrwa, TT 84611, United Simirs LHHSUN Dﬁ\ﬂ's
T1h-4-0001 s an
ELLIFTIAAL L L AT R O
it
Cartifeat Nurmbar 073009852
A ghtad Broadband Log Li ity: 8,000.00 Hz
"
.
= %
T b e e e e
2 i ¥ X
&
-
as
"
.ulml "r L mn e E iy ()
Lavsl injocted [dE]
Ieoudband vl nuanty puetsmmed gooordng b G §1672-3:2013 18 and ANSES1 42014 Port 3 #8 oy compllince i IEC HIT2-1.2003
5, - LR 8, ANBI 514 {RI00G) .4, ANSI 514-2014 Prarl 1: 5.6, ANB) 6185 (R200T) €2
Lavel [dy] Ereor[dB]  Lower i J08|  Upyeer Benls (18] " w""-;m"' Hrali
aron 081 ] (] 0.8 Pass
800 64 070 0o BN Prss.
00 a.40 <1.70 ot (1513 Pres
Anan 033 D70 o 0IE Poes
100 a7 =070 o7 b6 Pass
Az00 02z 0.0 .70 016 Fass
4300 018 0.1 a7 oAt Fuss
apa 0.15 -1 070 017 Pam
4500 016 -7 070 o Pasn
A0 a7 0.7 a7 o Pask
AT.00 X 0,70 Ly Q18 a5
40.00 o 018 Pass
L0 070 0,16 Poas
5400 L AL P
000 oo Lol P,
w00 o 018 Pass
A0 nrn LRl Pase
7440 070 016 Pass
74,00 070 016 P
.00 070 016 Pass
5.0 0o ot Pass
8400 0,70 (31 Pass
300 0.70 015 Pam
10,00 a7 015 Fass
000 0.1 018 Pass
114.00 o7 08 Pase
11800 070 0,15 Pass
124,00 0.70 018 Faas
a0 oo a1 Prat
13400 o a5 Pass
13600 070 s Pass.
137.00 o7 015 Pas
13800 oo 015 Pass
139.00 o0 015 Pass
4000 070 15 Pass
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Cartificat Nimbar 223003652
Peak Rise Time
Fncki rsn S parformod 1044 42 (098] 644
1B Churatun | T Lawee limis it Erpnded Ly
Aunpiiinde —— B Upper bt i s
TS 40 Nagative Fulse t34.73 133:30 138,31 045 Pams
Postive Pulss 13472 13328 138,28 015 Pum
3 Napative Pulse 13370 133,90 19530 018 P
Fosfte Pulsa 13.Te 11528 138.24 015 Pasa

— K ol mvaivaniend renilbe—

Pesitive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overfoad Limit
Cresl Facikor muusured secording ia IEC B0ES 12001 §.4.2 gnd ANB! 5141983 [R2008] 1.42

Anipibtue R Coesl Fastne st Beauld fiblE] Lisslta {211] Espamited Unceriaisty (dB] Tali
13685 3 Lo + 0050 054 Pasy
8 oo 100 0161 Pasy
10 LD 2150 o151 Pass
12685 3 12 2050 LSLES Pass
3 i =100 06T Pasa
10 oL 150 0161 oy
e 3 018 2 0LE0 1153 Pass
& -0.05 L1100 (5131 Fass
w 024 180 nisg Pasy
106.85 3 00 2050 U151 Pasa
5 08 €100 Bi6 Fasn
10 30 150 0153 Fasn
— Ead uf meusirrmend poslte—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overtoad Limit
Crast Factor munsesd a 242 ANSI & 42
Amplitide g Crent Fagtar Tet Rewal jB] Wbl |08 TExpanded Vacertsinty (dit] Resndt
136,65 3 oD + 150 0153 Pinss
4 LD 2100 D153 Pazs
w0 LD 2150 nisg Hass
imes 3 0t #0450 0153 Pass
5 008 =100 0153 Pass
0 oD £1.50 0163 Pass
1685 3 010 £0.50 083 Pass
5 £.06 +1.00 1153 Paza
10 023 150 nisg Pags
045,65 3 0.8 050 [REES Fass
& A £ 100 o163 Piss
L] 028 *1,50 0453 Puss

— Enil of nuasisresmennl resulin—
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Cerfificate Numbar 023003657
13-Octave Selfl-Generated Noise
=
g =
=
-i "
"
i s
.
" e wen oo 10 T
Frequency [H)
T BLA 15 80 $0 0w Fnge.
Frmpuaney {ile] Teat Mesnle fdll Upper lmit ] el
a3 18.38 240 Pagg
400 2400 Pasa
10.00 2350 Pasn
125 2300 Pans
16:00 2zan Pass
2000 2040 Pass
25,00 2230 Pass
3150 250 Pass.
44,00 w20 Pass
50.00 1EAD Fags
G100 1750 Pass
0,00 1680 Fass
100,00 1590 Pass
126.00 1570 Pass
160.00 15,50 Poan
0000 1520 Pass
T 00 1520 Pass
415,00 1520 Pass
400,00 1670 Poan
00,00 in Pass
E30,00 15,80 Puss
BO0.00 1430 Pags:
1,603.00 e Pass
1,250.00 18.90 Pags
1,E00.00 10.80 Pass
2,000.00 anan Fass
2,800.00 2470 Pasn
415000 2260 Pasn
4,000.00 2350 Pags
5,000.00 2450 Fass
300,00 3550 Pasy
000,00 2650 Paan
10,000,040 T4 Pass
12,500,600 50 Pass:
18,000,081 2080 Pass
70,000,000 .40 Pass
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Certificate Number 2023003951

Gain
GaEn messuted spconing 10 1EC S1ET2-32013 17.3 and 17.4 and ARES £1,42044 Pant 3 17,3 and 17,4
Eapasest
Text Result Lo limndt Vigpor linsit
Messsirenicnt et L] 00 Uipper Nt 408 ity IR Reaule
0 dA Gain a2 6060 24,08 056 Pass
04B Gain, Linestity 4146 0.5 4156 Q.08 Pass
QEA Low Range sy 3.8 24.08 045 Pass
ORA Narnal Range U306 wx .80 0,45 Pass
- End of messsrvmrat resilis—

Broadband Nolsa Floor

Suf-ununited nome messred scoording fo IEC BIETE-33013 1.3 wnd ANSI 5142014 Fart 8 11,2

Messurenent Teat Besuld [d5] Upper limdl 1] Sl
A-waight Rolea Floor 26AR 600 Pass.
gl Motse Floor 26,56 3500 Pass
Zownight Noie Fioar 228 ABO0 Pass

= Enif of meassrremest vesuliv-

Total Harmonic Distartion

Masisurad using 1/3-Cemvs fitees
Exgunded
Mesmreniaui Laswer Limit Limit Resuli
Tent Hewult (48] 6] Upper L, e
10 He Signat 10535 135,05 136,85 045 Poun.
THE 653 -S8.00 ot g Pans
THDWN ~61.30 -58.00 0oy Paga

= End uf mensurement resulis-
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Cartificate Number 2023003652
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%&mn Certificate

Custamer

Uinibed dyst.

W 81 Sl Uidonsik 41, Sakliamsle Road,
Bangehek, Phrn Khanceg,

Bangkok, 10260, Thalland

Mol Number  LxT)

Procedire Number  DO0D1.E384

Sarlal Numbar  DIOTI13 Technician Jacob Cannon
Test Resuits Pass Culibratian Date 24 War 2023
Catibation Dus

i Chumiiin . P Moy Tamparatura 2382 ¢ s035tC

Breacription SoundTrmck LiT Class | Humidiny 403 WAH +E0%RH
1388 1 Sound Livval Metar Static Prassurs 857 WPa 0.13kPa
Firrwars Revision: 2.404

Evatuation Method Testa with: Dats raported i 08 re 20 4Fa,

PCS 377802, BN 348018
Larson Davis CAL29T. SN 0108
Laron Davis PRMLOTY, SN 077648
Larsun Danit CALIDG, SN 9079
Compiiance Standards  Camphant 1 Merufscuror Specifications and the foliowing standards wihen combined wilh
‘Caliration Cartficate from piocedans D0D01.8378:

IEC 60651:2001 Typa 1 ANSI S1,4-2014 Class |

|EC B0R04:2000 Type 1 ANS| 51,4 (R2006) Typa 1
IEG 622002 ANS| S1.11 (R2DOE) Ciass ¥
IEC 81260:2001 Class 1 ANSI 51,25 (R2007)

|EC 16722013 Class 1 ANSI 1,43 (R200T) Type 1

i P
4 naledy. 1t stmndaiie Unita {51}
wrutigh the Nasonal insiune of Standonss and Tachnoigy (NIST. ar ther il measeument i, and mouls fe
nuiraments of SOIEC 170352017,

et fthin
i I,
commglut. Inmiakiity e, fime. i, Such alkowances woulks bo made by
e cumicer e e,
thr 150 G b the Es " (M),
age sgmn urcenuinty In axpress tha oxpanded uncenatly o
approsimataty 98% confidence level
¢y it b reprodaced, akeapt i full unless at i il
#oim the organization lsulng Sis mport.
LaT Manual for 4 1710.01 Rav O Supporiing Firmenme Yeesich
4.0.5, 20190910
For 14 e Lanson Devis ADPG24 14 30 152 ndagior |s Ussd wih iha cxitimicrs and the Lamon Daves ADPS3 114° 6

LARSON DAVIS - ATCB DIVISION

1681 Wess 330 bl N ®
o S LY LARSON DAVIS

T1i-E84-0001

DNIIATIRAL 7 Page laf} DO K408 By O
wnaslumun

Ceortlficate Number 2023003677

Self-generated Nolse

— End of messaremsent results—

~ End of Repart—

Signaey: _ desmb

ummmm—amm = =

Lo % &n © | ARSON DAVIS
TN E-ERA-001 = . A Pe DIVIEION
LTI F'.'Id" 30004440 Bes €1

wnms'l:imuqu

Cartificate Mumber 2023003677
1927 adaptor i uses wih tha praampl fiee,

Caltraton Chick Fraquancy; 1000 He Ralarsnce Sound Pressore Lavel: 114 0B s 20 P

Eracecures fum [EC B1AT2-3.2000 [ ANSIASA 514-2014Pans.

Partieen e 3 { ANEMASA 51.4-2074/Part 1 ¥ ¥
{PTE) on 2007-10-08 reference numbsr PTE-1 724004248,

Tha rittnd fer eating ¥ IEC 8167222013 | ANEVASA 81 43014Pan
3k il ariommed. A putiicly awailshie, Fom, an indspsncen
ressults ol i in accordance Wity i
ANERASA B1.4-20441Part 1, 1 damorstrat il ths modl of sound fovel mier iy cordormod o the das 1 specficstions in [EC
BIET21 2010/ ANSUAEA 51.4-201- 1 the d ' 16 the cines. . E

EIET2-1:2010 | ANSUASA 51.4-2014/Fant 1,

Tseripiisn Callare  Cal Dur Cal Standard
Larsc vl CALIS Resbduial Indensity Calibrator LA DIt o120
Fit Seienifie 2626-H Temperature Frube A 23T BOETSE
Lassan Davis CALKE Acaustic Calibranr AT I T
Lassin Davls Moda] 31 WAL MRAATLT oaris:
PCH 377413 12 imch Prepotarived Pressire Microphone 22340k 20240300 T
585 D360 Ulkra Luw Distzstion Gesertor W@ FTIASTY 1763
Fassan Duyin 17" Pressvgiifier fie Mudel 831 Type | HLEAE HETAeH PRGBS
Acoustic Calibration

1000 He 113,80 a0 014 Pags

Loaded Circuit Sensitivity

1000 M —B78 -62.
— Fomil ul easervment resubiv—

Acoustic Signal Tests, C-
Mansured accordng 4o IEC 01672-3:2013 12 and ANGIL 51.4-2014 Part 3: 12 uslng a compadiacn coupler with Unit Under Test

T} el for IEG 61672-1:2013 5.5: ANS| 51.4-2014 Part
155
125 020 20 0.0 oz Pass
fapo nan 70 070 025 Pam
EO0O 300 550 1,60 [ B Pass

LATSEN DAVIS - A PCD DIVISION =
Pro, U St oS " ©LARSON DAVIS
NG00 AsaiEn A 1ea s
TGHSHTHA| T Page Tal} DRI 3006 Rew

li)ﬂﬁ"lihiﬂ')ﬂf]ﬂ

Eﬂﬂf_‘:ﬁ}égn Certificate

Customer:
United Amstysi nod Engineering Comultant Co Lad
i, 81 Sod Uik 41, Subbimoli Rosd,

Procedure Number  DIO0T8ITE

Serlal Numbar  DODT3T3 Toehmicinn deenb Cannon
Tast Rusutts Pass Calibration Date 23 Mar 2023
Catibration Dus
Inifial Conditfon A% Manufacturag Tampraticon 986 T s025C
Description SauindTrack LT Class | Husenidity 483 WAH £20 %AH
Ciass 1 Sound Lavel Medar Static Pressure 8598 WPa  £013kPa
Finware Revision: 2.404
Evilustion Method Teested electrically using Larson Davis PRMLAT 1 SN 077648 and a 12.0 pF cagaciior bo simulae
mieraphone sapachancs, Data repomed in 48 1 20 4P sssiming & microphane senaltivity of 5000
miiFa,
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Caibration Cerifficate from procedurs D000 B384:

1EC GOGS1-2001 Typa 1 ANEL§14-2014 Class 1
IEC 008042000 Type 1 ANSi 51.4 (R2008) Type 1
IEC §12622002 ANSIS1.25 (R2007)

IEC 66722012 Clasa 1
JEC 81260:2001 Class 1

ANELE?43 (R2007) Typa 1
ANSE 51,11 (R2009) Cluss 1

Iaguing lnb il st i the nefersrcad procedum
noted). Uit {50

enugh ini Natonal | und Tuchnolagy [NIST), or othar e, and messs tha

requiremes of ISCAET 17252047, Teal paints i

acope of sscrediiaiion.

The quaity sysiem ls registetnd 0 150 90012015,

This o the unit linted reference standarde and did nol ruohe any samping jana 1o
cumplete ol P et e, e, otz Buch akowanoss would De sacs by
s cusicnar a3 nawtnd,
e i the 150 Guide ion ol iy (UMY A

of sigma (v=2} has bew e "
apeeanmansly 4% corfidence invel
This e in ful, uninss L i U]
fream he crgmnization issuing this repart.
Coerection duta om Laraon Davis LeT Manual for SoundTrack LeT & SconcExpsrt Lt TTT.0Y Rev O Supporting Flmmeans Vamsoe
4,05, 20100810
& mquency: LT 14 dE re 20 yFa

LARSON DAVIS - A PO DIVISION

e % % ®LARSON DAVIS

THe-68£-0001 frohchoenc
MBEANTIEMS Page 1 of 8 01 M40T e 3
wnaslumugu



Cal Standard

Descripthon
Hit Sciemific 2626 Temperatare Probe
SRS 05360 Uling Luw Distortioe Generstor

Ol Thae
2024-08-25  I003-05-25
0251309 03239

Tl Dur.

D067
0T

Z-weight Filter Response
& s et w
an I
uE | &
e |- B P .|”
g m | E
b =T i
T — S
an |- S
:: i :4n§
1 " A0 Ao 0008 106000
Fraquancy [Hz)

—tigminad  Dwvlben o lower LI — Upger Link |

13 and ANSHS1,4-2014 Par3; 13 for comysiance iy
&1, 1

A

LARSON DBAVIS - A PLB DIVISION . — LATESCHN DAVIS - A PCE DTVISION =
16R1 Wi £30 Mirrth 3 1681 Weeet B0 Noriky
et 1Y ®|ARSON DAVIS T A e W SLARSON DAVIS
TIG-ESA-NTT il & Pos-arImON T1G-E84-0001 vl § sy
LA IITI Pagelalf XK 8497 R () HERAITIMZ Pagedar® TR 0T e G
. .
wnaslumun wnanslununu
Certificate Number 2023003662 Certificate Numbar 2023003682
A-weighted Broadband Lag Linearity: 8,000.00 Hz Peak Rise Time
:: | : . Foak dze tims performed aocording in 1EC 60851:2001 2.4.4 and ANBI 51.4.1983 (R2006) £.4.8
“w i
g b | 13188 40 Nagative Pulsa 13812 13165 158 018 Pass
a Posiiva Pulse: 13612 RELH 135.84 0185 Fass
s aal e il i 30 Nogalive Pulse 13418 13365 136,65 o1 Pass
o |- M {_ | 4 H Positve Pulse 13418 13364 136.64 o8 Fass
vy 1 ] | | 1 1 = End af mezsurement resulis-
£ ]
" - Positive Pulse Crest Factor
wn me we e ] (i ALl AL
Leval injecin d [d8] 200 ps pulse tosts at 2,0, 12.0, 22.0, 32.0 dB below Overiced Limit

io [EC 60851:2001 8,42 and ANS| 51.4:1983 (R B,

B and ANSIE1 A-2014 Purt 3 168 for complinnce fo IEC §1672-1:2013
51

pafformed sccarding ko G 61872-33013 1
[EC R1252:2002 A, ANSE ST, AN 43

as00 088

Pass

00 044 Pass

3800 044 Pass

00 034 Pass

40,00 0.28 Pass

4100 016 Pass

4200 045 Pass

4300 040 Fass

44.00 0,06 Pass

4500 004 Pass

4600 008 Pass

4T.00 003 Pasa

40.00 L] Pass Negative Pulse Crest Factor

4800 0,00 Pass

54,00 00z Pans 200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

59.00 004 Pass g : 1514383 842

b 7o Eie Emuww y : 2

B0.00 0.4 Pass 4 3 ;i
740 D4 Pass Paris
70,00 0 Fags Pass
54,00 04 Fass Pass
B0 D4 Pass Fass
.00 D04 Pass Pass
5000 ot Pass Fass
104,00 LT3 Pass Pass
102,00 o0t Pasa Pass
114.00 0.00 Pass Pass
138,00 0.00 Pass. 106,85 E) AL15 1050 [ H Fass
124,00 .01 Pass 5 A4z +1.00 0163 Pass
122,00 o Pass n 0.25 160 LRERS Pass
13400 0.00 Pasn — Enil of moasmremunt reandts—

138,00 201 Pass

137.00 0.00 Pass

13800 .00 Pass

13800 a0 0 Pass

= End of messurement resulis—
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Carfificate Numbar J0Z1003582
BGain

d 174 and AMSI 5143014 Part & 7.3 and 17.8

Broadband Noise Fioor

26,58
3248

— End of mrasuremont results—

Total Harmonic Distortion

A Hz Signal 135.70
THO BEET ooty Pasy
THO+K 4164 58,00 Doty Pasa
— End of measuremant results—
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Certificate Numbar H0Z3003862
1/3-Octave Self-Generated Noise

HEEH

W Masmrd g Lppr Lt

00 1368 2.3 Pas
3150 12,51 215 Pass
40,00 "7 .20 Pass
80,00 10,08 18,80 Pasn
3,00 10,04 17,60 Pats
80,00 a0s 16,50 Pasx
100,00 ant 1560 Pama
125.00 T8 1570 Pasy
160,00 7.54 15,50 Pass
200,00 745 15,20 Pass
250.00 7.39 15,20 Pass
1500 74T 1520 Pass
400,00 7466 1570 Pass
50000 a6 16.00 Pass
63000 B76 16,60 Pass
B0.00 a3y 1730 Pass
1,000.00 1015 1810 Pass
128000 10.88 18.60 Pass
1,600.00 1182 18,80 Pass
200000 127 50,60 Paas
250000 = . [
315000 1457 pedo) Paas
4,000.00 1853 2380 Pasz
5,000.00 1626 24.80 Pass.
300,00 174 24,00 Paus.
8,000.00 1645 6,50 Pass:
10,000.00 1043 a0 Pass,
12,500.00 4z 28.50 Pass
16,000.00 .38 2950 Pass
20,000.00 2240 30.40 Pass

- Ead of measorement resubts-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %70
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 o A e
TEL.02717:3000-29 FAX.0-2719.9484 CAUIBRATION 0008
Cert.No.: 23CH1226
Page.: 10f3
. . .
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA1G0019
ID No. : UAE.EFM.202/2564(EFM.pH.10/64)

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :
Approved by :

(./) Saithip Meangmai

() Warakorn Lerngagtrakul

( ) Ponpan Paipim
Issue Date :

Used Item

26 September 2023
27 September 2023
2309-0881WSC-4

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

(25 ¢+ 25) °C

(50 + 15)%

In - house method *

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by with standard

Warakorn Lerngagtrakul

Salhe

Approved Signatory

2 October 2023

The inties are for a

of approximately 95%

This centificate may not be reproduced other than in full, except with the prior writien

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

naslumunu
A 0053073




Cert.No.: 23CH1226 Cert.No.: 23CH1226
Page.: 20of3 Page.: 30f3
Condition of this calibration result i ion Results
1. Reference Standard Instrument  : - H Measurement
Instrument Serial No. 1D No. Cert. No. Due Date three buffers curve by using buffer nominal pH (4,7)(7,10)
1 23E2802 27 Aug 2024
) Document Process Calibrator 54030049 130RC116 A Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 Jul 2024 N " .
o o by 3 Calibration Buffer Solution Reading Reading | pH factor
This certification is traceable to the International System of Unit maintained through:- (mV) (£) x
- Technol P tion A Jation (Thailand-,
echnolegy Promotion Association (Thailand-Japan) PH Electrode 2,008 401 1415 0.0079 200
2. Certified Reference Materials  : The measurement results are fraceable to Sl through CPA chem Ltd., N = 2'322 _G, zg ':‘: gg:: g'gg
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 ) N - 5
L 9.997 10.01 -205.7 0.0085 2.00
Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025 F"‘"ﬂ i Temperature Measursmant
pH 6.986 CPA chem 863833 28 Dec 2023 (*) Without adjustment
pH 9.997 CPA chem 913600 14 July 2024 R was with T Probe;
- Model : 9652
3. This certificate is valid only to the item calibrated on date and place of calibration. - Serial No. © N
Calibration Results Dimension of probe;
Function : mV Measurement - Length : 103 mm
Performing standard curve by Fluke at pH (4,7)(7,10) - Diameter : 16 mm
Nominal | Standard Uncertainty of | Coverage - Imrfersion Depth = 00 ™M
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) P
pH mv mvV pH Calibration Standard uuc Error Uncertainty of | Coverage
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00 Point Temperature Reading measurement factor
IS/N.: HA1G0019 7.00 0.00 02 7.00 0.058 2.00 (°c) (°c) (°c) (°c) (£°C) &
.00 X . . 0.058 2.00
170000 13:23 10772 2 170?1 0.058 2.00 0 25002 20 0002 018 200
8 S — - - - 30.0 30.004 300 -0.004 0.13 2.00
35.0 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 a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Cert.No.: 23TW219
TEL. 0-2717-3000 FAX. 0-2719-9484 Page.: 2 of 2

Condition of this result of calibration
Cert.No.: 23TW219

Page.: 1 of 2 1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
Certificate of Testing laboratory of Industrial Calibration Center, T Promotion Association (Thailand-Japan).
Equipment : DO Meter Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
Manufacturer : Horiba
2) Balance 1124013382 140RC006 23MM18 20 Feb 2024
Model : LAQUA-DO210
2. Standard Material :-
Serial No. : HE1D0008
© Material Manufacturer Lot.No. Assay
1D No. : UAE.EFM.207/2564(EFM.DO.09/64
& ( ) Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 26 September 2023
Test Date : 27 September 2023
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2309-0884WSC-3
Dissolved Oxygen Probe No.: 9K1B0020
Submitted by - United Analyst and Engineering Consultant Co.,Ltd.
1, Sukh
3 Sol Udomsukt 41, Sukhumvit Road, Titration Method DO Meter
Bangchak, Phrakhanong, Bangkok 10260 Standard Deviation
- (Azide Modification Method) Reading
Laboratory Condition : Temperature (25+5)°C
Humidity (50 + 20) % (mg/L) (mg/L) (ma/L)
Test Procedure : In - house method : CP-CH9
by Comparison Technique with Azide Modification Method 8.16 8.16 0.0071
Tested by : Walalak Sirithean
Approved by : S@/ﬂ = This report was certified only for the instrument we tested It is allowable to use for study

the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
(\A Saithip Meangmai other in full,without written approval of the laboratory

Approved Signatory

() Warakorn Lerngagtrakul

() Ponpan Paipim
-00o-

Issue Date - 29 September 2023

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

TEL 0.2717-3000.29 FAX.0-2719-0484

NSC-TISITIS17025
CALIBRATION 0008

Cert. No.: 23LM168
Page.: 1 of 2

Certificate of Calibration

Equipment - DO Meter with Sensor

Manufacturer : Horiba

Model LAQUA-DO210

Serial No. © HE1D0008

ID No. * UAE.EFM.207/2564(EFM.DO.09/64)

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

Location : TPA Chemistry Calibration Laboratory

25 September 2023
29 September 2023

Received Order :
Calibrated Date :

Equipment : DO Meter with Sensor Cert. No.: 23LM168
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2309-0884WSC-4
Procedure Used :-
Calibration were conducted using in-house p CP-OT01 0 i with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:
Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
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 : Temperature measurement
This instrument was with sensor, S/N.: 18F100252 R
call UU‘_:' Error Uncertainty Coverage
Point Depth Temperature Reading B Factor
(c) (mm ) (C) (c) (C) (+°C) k
25.0 100 25.004 248 -0.204 0.16 2.00
30.0 100 30.000 298 -0.200 0.16 2.00
35.0 100 34.998 34.8 -0.198 0.16 2.00

UUC* : Unit Under Calibration

Ambient Temperature : (26£10)°C

Relative Humidity : (50+30)% The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
AC Line Voltage : (220222)V coverage factor k, providing a level of confidence of approximately 95 %.

Calibrated by : Krisda Malee -000-

Approved by - (

Approved Signatory
() Pornthippa Tameyakul
() Ponpan Paipim

() Suwit Imjai
Issue Date : 5 October 2023

The Uncertainties are for a ility of i ly 95%
This certificatc may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 - Equipment Calibration and Testiog Services.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TES' ERVICES Cert.No.: 23CH1488
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL. 02717300029 FAX 0-2719-9484 CALIBRATION 0008 Page.: 2 of 3
Cert.No.: 23CH1488 Condition of this result of calibration
Page.: 10f 3 1. Reference Standard Instrument :-
Instrument Serial No. 1D No. Certificate No. Due date
. . . 1) Thermometer 1963878 130RC095 2311051 05 Sep 2024
Certificate of Calibration 2) Ref. Std. Thermometer 4982054 110RCO44 231908 26 July 2024
Equipment : Conductivity Meter - This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
Manufacturer : vsi 2. Certified Reference Materials :-
Model : Pro 30 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
Serial No. : 18K100976 through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
. i i Ll Lol Lt
D No. - UAE.EFM.071/2662(ENV.SCT.01/62) Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uS/cm CPA Chem 913596 14 July 2024
Condition As-Recelved: Used ftem 12.880 mS/cm CPA Chem 913507 14 July 2024
Received Date : 21 November 2023 R
) - Control Cq ) solution by Water bath (25:0.1) C
Calibration Date : 22 Novemoer 2023 3. This certiicate s valid only to the item calibrated on date and place of calibration
Reference : 2311-0721WSC-1 Calibration results
Submitted by : United Analyst and Engineering Consultant Co.,Ltd Function : C
3 Soi Udomsuk 41, Sukhumvit Road, (*) After Adjustment at 1413.0 uS/cm
Bangchak, Phrakhanong, Bangkok 10260 Conductivity Electrode Serial No.: 181100008
Ambient Temperature : (25 + 25) C
Relative Humidity : (50 + 15) % Standard Before After [ Coverage
o Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
Calibration Procedure: In -house method : (£) X
- CP-CH®6 by direct measurement
with certified reference material (CRM)
- CP-CHS by ) with standard 1413.0 pS/em 1393 pSiem 1413 pSfem 9.2 ysicm 2.00
12.880 mS/cm 12.36 mS/cm 12.42 mS/icm 0.086 mS/cm 2.00
Calibrated by * Warakorn Lerngagtrakul Remark - UUC* = Unit Under Calibration
Approved by : o SGJ/L
Approved Signatory
(\/{Salkhlp Meangmai
{ ) Warakorn Lerngagtrakul
( ) Ponpan Paipim
Issue Date : 27 November 2023
The Uncertainties are for a confidence probability of approximately 95%
Tns certifcate may notbe reprodced oher than i (ol except with the prioe writen
Approval of the head of Corporate Services 3 : Equipment Calibration sad Testing Services. S 'Et
i la
a a 1191350 a

A 0061267



Cert.No.: 23CH1488

Page.: 30of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equi was with Probe:;
- Model : PRO 30 COND-T
- Serial No. : 18L100008
Dimension of probe;
- Length : 7 mm
- Diameter 4 mm
- Immersion Depth : 95 mm
Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(‘cy (‘c) ey (c) (') K
250 25.002 25.0 -0.002 0.13 200
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.002 35.0 -0.002 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

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

-000-
Safly,
lunou
lﬂﬂﬂ;l? 191349
INNEWATIVE INSTILLIMINT CALTRICATION AL
INNOVATIVE IITRUMENT €00 LT ITAT GOT T
SUNTEUAMIUNN 1 TAMIN AN A
TANES PYILE RANLIT IHARAN ROV INGT 1 AiLANE
T e | P (6B 147 e
Pagrintl,
Certificate Na + 23-ACT-110
Request Mo - Reg-2023-1407
Somnd pressure bevel Calitbracion Resulrs : Withpar Adjusimen
Culibration Range | Without Adjustmont (28} A (1] u ity
(I Measurcd Error Memared Errar (edB) | Clas ) (£dB)
O 1 1000 Hz 9142 0,18 - - (NE] 0,28
|14 4B/ 1000 He 1xmn 0,23 [ NE] 0,25
Frequaney of Svand presaure level
Calibration Range Withouwt Adjustment Ad]ustment Uncertainty | Aeceptance Bmi
(Hz) Meawured (He) | Ervor (%) | Memred (Hr) | Errore (%) 2% Class 1 {2 %)
9 dB ¢ 1000 Hr 10000 0,00 a0l 70
114 4B/ 1000 Hz 1000, (X1 .00 o 0,70
Total Harmanic Distartion phus Nnise of Sound pressure level (THIHN %)
Calibration Range Without Adjustment A Usnesriwinty | Aeceptases llmit
(1) Mensurud (%) Mensured (%) (4 %) Class | { £ %)
94 dB /1000 He 002 a0 25
134 ol 7 1000 Hz (%3 040 25

Mote 1

« Appaprar bt was IECARM T (Luss

= Vi waltbhes sl e the il etins pressite somresstin
- The caliratban resal plide fhs s vikies st

End of Calibration

weimanl. The. Wi,
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INRUVATIVE IR RUMIN T CALIRATHN LAN

ISOVATIEE IRSTRUMENT O, L TD0 JSEAT (PR
L0 A 1, 5P T ELARN LT TAMIBIN AT K ARE,
AMPVIDE BASE) FELTSAMIT FILULAN PEOVINEE 152 THAIL RS
TEL. (141200 SHAIE) FAN; (HHET BT
Fap Lt s
Certifiente of Cafibration
Custnmer
Name L UNITED ANALYST AND ENGINEERING Certiieate No : 23-ACT- 111
CONSULTANT COLLTD, Request No | Reg-2023-1407
Address i1 Bl Udomank 41, Sakhumyin Rood, Bangrlhak,
Prakasorg, Bughok 10260
Unit Under Calibration Detsils
Meusuremesil liem Acoustic Calibrutor Clnss : 1
Mamifactiser s SVANTEK Range: 94, 114 &8 1000 He
Made| 5V 35A Irbrment Sists 0 Used
Serinl Number 1 13246
in + LIAE.EFM. 1047256)

Calibration Environment and Details

Temperuture

(zmase)

Husmidity 150420 %HH Y

Barnmetrie Pressure
Recerved Dhte

Calibration Duge

L1013 <100 BPa b
= 26 Jume 2423
= 27 Jung 2023

Location of Calibmtion © LAR 1 Acoustse

Culibration Procedure

= Inchouse meibod CP-ACTAIL based on 1EC &942:2017 Electroacoustivs - Sound ealibmion

Heference Standsrd Madel Serial Number Trazeahle Dur Calibration
Souite Calibrtor 5V 35A Sgama EEL 3| May 204

THD Multiseiet s 1047765 NIMT 31 Junuary 2024

Traceability T This esrtificate providoss trsceshility of incasarement 1o recognized natronal standard, wd 1o the

ronlizstion of the fiornatiomal System of Usies (31).

Mite.

The reparted uncertainty s hased on standard uncertainty miltiplisd by the Coverage Factor k=2, providing a level of

confidence approvimaely 95 %,

Calibeated By : i Approved By : “,'!'-1
Mr. Noppados  Luasgart M. Pt Muthovorn
Service Calibrution Engineer Calibeation Engincer Supervisar
Tsvue Dute : 27 June 2073
Thes A s si?
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SITHIPORN ASSOCIATES CO,, LTD. z@_\'ﬁ/’x&‘

CALIBRATION LABORATORY SITHIPORN,) Sacues
AS1-451]1 Srlnkerrs Hood, Bomgbumig Sangatud, Bonpkoe, 16702 Thoilond "’m‘ o
Tarl 18 2403 201 Emol| | colbiationgsithiphamsam AR E

Cort. No.: ACL24055
Pages  : 1of8

Calibration Certificate

Eguipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location ;

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date ©
Calibration Date :
Date of lssue :

Calibrated by :

SOUND LEVEL METER

RION

NIL-42 | Microphane LC-52 / Preamplifier NH-24
G0A09175 / [RSE34 (90621

UAEEFM 0142564

GOCD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
&1 501 UNDOMSUE 41, SUKHUMVIT ROAD,

BANGUHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,

(23023 ) b

(1013 +3 ) k'

(500 =20 ) %

21 DECEMBER 2023
ERB-19 JANUARY 2024
12 JANUARY 2024

Nathakoe Pisutpaisan

Approved by : 7« )_’% M
. .
[ Thanekul Petchurai )
This il i desued b with the i of IBOVIEC 7025 standard, muy ned be reproduced

other han in Tull, except with the prior written approval of the head of Calibration Laborutory,

Lena'n‘laimuqu




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN
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Calibration Procedure : CP-AC-OT

Calibration Method :

This equipment wos calibruted by follow on IEC-61672-3 (2013) Standard for sound Tevel meser (SLM ),
Thie SIM had tests in Acoustical anid Eleciricnl simal tests of frequency welghting with Anechoic chiumber and Reference

Standard Instrumenits,

For tests Tesulis of ench flems were made by ab of each | display end also with SLM's display.

Condition of this result of calibration :

I. Reference Stancard Instruments :
Instrument Irloddel Sorial No. Cert, Nou Dhie Dute
Waveform Generatar 13204 MY4E01 707t EF-0008-23 17-FEB-24
Wavetorm CGenermtar asnp MY352302742 EF-0010-23 07-FEB-24
Dgital Multimeter IME1A MY53220104  EEL.BP 300266 13-FEB-24
Digital Multimeter 33461A MY33220076 EEL.BP 2000266  13-FEB-24
Digsital Multimerer J4461A MY624273 EEL.BP 310266  14-FEB-24
Programmable Attenuator MAT-10T0 62100114 EF-0011-23 {8-FEB-24
Cendenser Microphene 4180 2977900 AA-1001-23 14-FER-24
Measuring Amplifier NA-ZKAl 34560495 A2 |4-FEB-24

2. This result of ealibration was found ncourate as shown on date snd place of calibration for this calibrated ftem only,

3, Thiz certificate is traceable 1o the i

ined ar =

sysiem of unit
3.1 Mational Institute of Mesrology {Thailamd),

32 Thaikand Institute of Seientific and Technological Research (TISTI),
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN
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Cert. No. 2 ACL4055
Job Mo, @ VOSTACHD34
Puges = 4ol B
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptanie
Acoustic Signal Value Devistion Lirmit
{dB ) (dB } | dB | LdB )
53,8 (93,98) 938 ) 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB )
164

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4545 Sinnham Rood, Songoum. Bongplud, Eonghos. K700 Thalond
Tel +30 2433 B33 Ernol | coluroton@Esimiphom.gant

SITHIPORN

WAC-TIN-TES BTOIR
CAUEmATION 0154

Cerl. No. : ACLI4BSS

Job Noo @ VCGTACO034
Puages  : Jof§
Summary of Measurement Hesult ;.
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB} -
1. Ahsolute 0.2 M
2, Self-penerated noise 2 NIA
LE tical signal tests of freguency
125 He 0.3 (L&
1000 He 0.3 .6
#0000 He 03 0.7
4. Electrical signal tests of frequency weightings
Far 10 He o 4 kHe 1.3 .6
For =4 kHz to 10 kHz 03 0.7
For = |0 kHz 1o 20 kHz * 1.0
3, Frequeney and time at | kHz 0.2 0.2
6. Lomg - term stability .1 15 )
7, Level linearity on the reference level rmge 02 0.3
8, Level linearity including the level mnge control 02 03
9, Tone burst response 0.2 (%]
L0, Peak € sound level 2 0,35
11, Overoad indication 0.2 0,25
12, High level stability o1 (A

lﬂ_g_t.ﬂ i
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CALIBRATION LABORATORY
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NCTSTIS 7085
CAUHATION T

4 Electrical ignal tests of frequency wuightings
Weighting nctwaork responss with relative to | kHz,

Cort. No. 1 ACL24055
Jdobs Na, 1 VEATACORN4
Pages : Sof8

2.2 The microphone of the sound leval meter was replaced by electrical signal fnput device,

Frequency Mezsured value
Weighting (dB )
A - weight 16
C - weight 1748
Flat 218

3 A tieal sigual tents of freq)

Mater free-feld acoustiv response ot & level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(e Flai Cowsight | A-welght i i
Limits
125 0.1 02 02 x15
100 0.4 0.0 (] =1.0
B0 0.9 1.0 Lo =50

Lena}?'lgwg

Frequency Devintion from varius freyuency weighting response eurve (dB)
L85} Flar Coweight | Arweight i
Lirmits
&3 411 0.0 0.0 410
125 <1 a1 00 £1.5
250 [ 0.1 -] .5
300 [T 0l k1 +1.5
L] 01 i 00 £1
2000 0.1 0l 00 420
A0 01 0l 0.1 A3
8000 0.0 0l 00 50
5, Frequency and time weightings at | lkHe
5.1 Frequency weightings at | kHz
Anticiparsd Mensured Drevinied Avceptatioe
Freguency Value Value Vahse Limits
Weightting (4B ) (B ) LdB ) (i)
A - weight 4.0 4.0 L &0.2
€ » weight 940 91 [ £02
Flnt w10 9440 0 +10.2
5.2 Timo weighting ar | ke
Amlicipated Measuzed Dieviated Acceptanes
Frequency Value Valug Vilue Limiis
Weiglting (48] (d8) (dB) (dB}
Fast 914 940 0.0 £0.1
Slaw 940 94,0 00 il
Leg 94,0 94,0 .0 + 0,1
. L - term stability
SLM Display | SLM Displuy | Trevined | Acceptance
Froquency at initial at final Value Limits
Weighting {dE ) (di} (dB ) (1 dB )
A - weiphe 4.0 4. 0l

ioteaslugzymy




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

AgtAs1 Seintarm Rond. Bangounn, Bangsiud, Bangkok 19700 Thetand

Tel 400 2433 8331
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Cert, No. ¢ ACL24055
Jub Ne. @ VOSTACHIY
Papes @ Gof8

7. Lovel linearity on the reference level range

Anticipated | Measured Dreviatad Accoplince
Value Value Valug Limizs
(dB) | B} {dB ) (dB)
1370 137.0 e £ LI
1364 136.0 [ £ 1.1
1354 1350 e £1.1
1340 1341 01 1,1
334 133.0 i + 1.1
1320 1320 0] £ 11
1314 1310 0,0 +1.1
1200 1290 on £ 14
1240 1240 00 fun
19,0 a0 0o £ 1.1
114.0 140 oo &1L
109,11 1080 oo ELY
040 1.1 [N kL]
an D00 0.0 £ LT
0 040 oo £ L1
B O oo & LI
B0 B0 () AN
9.0 0.0 o E A
4.0 T4.0 o £1.1
9.0 5.0 L) i1l
4.0 4.0 oo +1.1
9.0 S 0.0 411
4.0 54.0 00 =11
5.0 49.0 oo & L]
0 A0 L) s 1]
39.0 39.0 of 1.1
340 0 L 2 1;]
a0 30,6 00 £ 11
200 29.0 Ak x|
250 M0 A0 1,1
27h 271 0.1 & .1
260 6.0 () = 1.1
250 251 01 £1.1 N
4.7
'
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPOAN
AE1-ali) Sinntham Soad, Dargeumi, Sangpiic Bongkok, 10700 Thaband 1ssociates
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Cert. No. : ACL24055
dob Mo, @ VORTACHU34
Pages = Boff
11, Overload indication
Measured valoe { dB ) Deviated Acceplance
Pasitive Megative Value Limits.
one-holfoycle | one-hall cyele (dB ) {dB )
R0.6 BO.4 0.0 +1.5
12, High level stubility
SLM Display | SLM Displiy | Devinted Acceptance
Frequency at nitind at fing| Value Linsits
Weighting (dB ) (dB) LdB ) (dB)
A - weight 1370 13740 0.4 .3

The reported uncertuinty i hused on & standard uncertaingy multiplied by coverage factor & =2

or wmy value following providing u lavel of coafidence of imately 95 %

End of Calibration Certificate
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8. Level linearity including the level runge control
Anticipated Mensured Devinted Accepance
Range Value Value Value Limits
(dB ) {di ) (dB ) (dB )
Auto 94,0 w0 0.0 L1
9. Tone burst response
Time Tone burst Anticd pated Measured Deviated Atcoptance
digation, Th Cyele Value Value Value Limits
Welghting {ms) (d) (B ) (dB ) (4B )
025 1 1080 107.9 At L5450
Fast 2 8 1170 16,9 4l 1025
200 800 1340 134.0 0.0 £L0
Siow 2 § 108.0 107.9 Al L5850
200 80D 127:6 127.6 0.0 £LD
025 1 9040 984 02 153 -5.0
SEL 2 8 108.0 1080 0.0 L0325
200 R0 128.0 128.0 0.0 £L0
10 Peak C sound level
Number of eycle Awiicipuied | Mewsursd | Devinted | Asceptunce
in Value  |Value, Lopesk|  Value Limits
test signal (dB ) (dB ) (dB | [ dB )
Continuons 133.0 1330 0.0 +3.0
Cne 1364 1363 A0 43,00
Wumber of cyele Anticipated | Measured Devited | Acceptince
in Value Value Value Limits
test signal [dB) (dB } (dB) {dB}
Comtinuouz 133.0 133.0 00 420
Positive half cycle 1354 135.1 1.3 420
Magative half cyele 1354 13521 0.3 420
.
Len}ﬂ%m
SITHIPORN ASSOCIATES CO., LTD. Ay,
CALIBRATION LABORATORY SITRIEORN )
asi-a81f1 g plucl B ek, 16900 Thakomnd % .m.’f et
Tel. +04 2433 8331 Erall| colibeaton rstriphamcom CALBRATION 13

Equipment :
Manufacturer :
Maodel :

Serfal No.:

1D Now:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Reeceived Date :
Calibration Dute :
Date of [ssue :

Calibrated by :

Cert. No, : ACL24057
Pages @ laofg

Calibration Certificate

SOUND LEVEL METER

RION

ML-42 { Microphone UC-52 / Preamplifier NH-24
(0558036 / 176346 /4TROL

UAEEFM.0352558

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
#1 SO0 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUR-DISTRICT,
PHRAKHANONG INSTRICT, BANGROK 10260
THAILAND,

(230 £3 ) °c

(10L3 &3 ) kPa

( 50.0 20 ) L

21 DECEMBER 2023
15-19 JANUARY 2024
22 JANUARY 2024

Nathakomn Pisutpaisan

s v 48
& -
{ Thanakul Peichurai )
‘This certifiente is issued in with the i of ISCHIELC 17025 standard, may not be regroduced

olber than in full, except with the prior written approval of the heod of Calibration Laboratory,
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

ABEAGH Sidntharn Ropd. Bangiime, Banggiucl, Rangkor, K00 Tholand
1ol 4002833053 Erall; colibrtenjiBsinipnarm oo

SITHIPORN,

Calibration Procedure ; CP-ACD1

Calibration Method :

Cert. No. 1 ACL24057
Job No.  + VOGTACO034
Pages : Zof8

This equiproen was calibrated by follow on 1EC-61672-3 {2013) Standard for seund level meter (SLM),
The SLM had tests to Acoustienl and Electrical signal tests of frequensy weighting with Anechoic chamber and Reference

Standard Instraments,

For tests results of ench flems were made by obscrvation of each [nstruments display and also with SLM's display,

Condition of this result of calibration :

1. Reference Stundard Tnstramests ©

Insirument Madel
Wavetorm Generator 33204
Wavefonm Generntor 3sNB
Diigital Multimeter I460A
Digital Multimeter ERELIEY
Digital Multimeter J4461A
Progrummable Attenuantor MAT-1070
Condenser Microphane 4180
Measuring Amplifier NA-4ZKAI

Serful No.
MY48017076
MY52302742
MY 53220004
MYS3220076
MY 60024273

G2100114

2977900

560495

Cert, No,
EF-0009-23
EF-D010-23

EEL.BP 300266

EEL.BP 29/0266

EEL.BP 3110266
EF-11-23
AA-1001-23
AASO02-23

e Date
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FER-24
08-FER-24
14-FEB-24
14-FEB-24

2. This result of calibration wes found accurnie as shown on date and place of calibration for this calibrated ftem anly.

3. This certificate is traceable fo the b | system of unit

A0 Nationul Instine of Metrology (Thailand ).

3.2 Thailand Institute of Scientific and Technelogical Research (TISTRYL

Lﬂﬂﬂ?m )

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN
45451 Airnthom Rood. Bengbumng Sangplud, Bongkak, 16700 Thalked iss0ciates
Tal HB 243305 Erall coiikrationg0ueniphamictm et
Cert. Na. : ACL24057
Job No. VOGTACDOIS
Poges 40l
Result of calibration :
1. Absolute sensitivity
Reference Measured Agceptance
Acoustic Signal Vaolse Devintion Lt
(B} (dB ) (did ) (dB }
3.9 {93.98) 838 0.0 =0.3
2, Self~generated noise
2.1 Nonmal fest
Measured Yalue
(B )
151

2.2 The microplsne of the sound level meter was replaced by electrical signal input devies,

Frequency Measured value
Weighting (di )
A= weight 13.4
€ - weight 2001
Flal 25,7

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

4EFABI S¥Inom Road Banghumn, Bongsiugd, Boegkek, 10700 Thalond

SITHIPORN,

assoclate

L THSLTIE 18

Ted 48 2433 B33 Emiall. collirotonifalthiphomeam CAUIRATION 1334
Cert. No. ¢ ACL2Z4057
Job Na,  : VOGTACDOZE
Papes = 3of8
Summary of Measurement Besult ;-
Uncertuinty Maximum-permitted
Parnmeter uncertaiuty of
fan mensurement (dB)
1. Absolute sensitivity a2 NAA
12, Salf-penerated nose a2 N/A
3, Acoustical signal tests of Frequency welghtings
125 Hz 03 (L6
1000 Hz 03 0.6
HiI Ha 3 7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For =4 kHz to 10 kHz 0.3 0.7
For= 10 kHz to 20 kHe = Lk
5. Froquency and time weightings ot | kHz 2 0.2
6, Long - teem stability ol 0.1
7. Level linenrity on the reference level range 0.2 13
B, Level limennty inelading the level range comrol 1.2 1.3
G, Tome burst response 0.2 0.3
10. Peak € sound level 02 0,35
11, Dverdond indication 0.2 0.25
12. High level saahility 0.1 (5]

Lena}?‘}lm )

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4Bt A5 Sl iethorm Reed Bongiurmr, Bangphid, Bongkox, K700 Thsand
Tol 488 2433 B33 el ealibration{@itpharncam

SITHIPORN,

WSCTHL IS 47008
CAURRATION 2384

Cert. No. @ ACL24057
Job Ko @ VOSTACONG

1A tical signal tesis of freg

Meter free-field acoustic risponse at a level of B4 dB

Frequency Deviation frem various frequency weighting response curve (dB)
(He) . AcceplEnes
Flat C-weight A-weight
e o Limits
125 Lo .l (Ll +15
1000 0.0 0 ] +1.0
BOHI0 .6 0.7 07 =50

lﬂﬂﬂ‘;l_tlm )

Pages = Soff
4. Mectrical slgnal tosts of frequency weightings
Weaghting network response with relative to | kifz,
Fregquency Dieviation from various frequency weighting response curve (di3)
bt Flat Coweight | Acwaight Asectines
Limits.
53 .1 .2 (1) 2.0
115 1.1 0.0 -0,1 *1.5
250 o0 0.0 =01 L5
S0} oo o -0.1 1,5
1000 oo o 0l L0
2000 L) Ll L 22.0
4000 L 00 L =30
HOoD L 00 0l =50
&, Frequency nnd time weightings af 1 kHz
.1 Prequency wisightings at 1 kHi
Anticipazed Measured Devinted Accepianee
Frequancy Valye Value Value Limis
Weighting (B ) LB } 1dB) (8 )
A - weight 4.0 Ean ) +{.2
C - welght 4.0 4.0 0o + .2
Flnt Q4.0 40 0.0 0.2
5.2 Time weighting at | kHze
Anticipated Measurod Dhevinsed Accepiance
Frequency Value Value Value Limits
Weiglting (4B ) LR (dB) (dB )
Tast S0 4.0 oo =0l
Show 840 4.0 1) +il
Leg W 940 00 411
f. Lang - torm stability
SLM Display | SLM Diplay | Deviated Acceplnce
Frogquency avinitial | mfmd | Vihe Limits
Weighting LdB } L dB 1 dB} | dB )
A - weight a0 94,0 00 '




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

S5- a8 Srinthorn Rood, Banglurnne Bargeiud, Bangok, 10700 Thisona
Te +06 24323331 Erninil  pobration{@althipharm pom

SITHIPORN

A5 50Ci

ATes
RAETIATIS TR
CALIBRATION 3494

T. Level linearity on the reference level range

Anticipated | Medsured Dreviated Accepinos
Value Value Value Limifs
(R (dB ) ) (el )
13740 1370 0.0 % L1
13460 1360 0.0 11
1350 1350 0.0 & LI
134.0 134.0 0.0 + 1.1
133.0 1329 e # 1l
1320 131.9 0.1 t L]
131.0 1309 A1 £1.1
17,0 129.0 0.0
1240 14,0 0o
a0 a0 oo
114.0 1140 0.0
1080 9.0 oo
10440 1040 0.0
64 i) 0.0
4.0 54.0 0.0
R0 B 0.0
B0 4,0 i
TH4) T80 0.0
40 Ta0 o0
G010 .0 0.0
. 4.0 0.0
550 3.0 L]

540 40 (1]
) 480 0o
i 440 L
0 340 00
340 30 L]
30.0 0.0 00
20 89 0.1
280 e LA
. 270 Lt
6.0 259 ALl
350 249 Al

Cerl, No. : ACL24057
Job No, @ VEETALNS

Pages  : GofR

wr@%mgu

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4538190t Sirnthom Rood, Banghuerru, Bongploed. Bengho, K700 Thalland
Tl =50 2433 833 Email eallbroion@eitipharneom

SITHIPORN)

assoclates

WSCTIRL TS $79E5
CALIBNATION 93¢

Cert. No. 1 ACLZ405T

dob Mo, : VOGTACDUM
Pages  : Rof§
11. Overload indlention
Messured value ( dB | Dhevinted Accopinnce
Pusitive Megative WValue Limits
one-halfeyele | one-tulf eyl (dB ) (dB )
#9.5 9.6 0.1 £1.5
12, High level stubility
SLM Display | SEM Display | Deviated Acceplanie
Frequency at initial ot final Value Limits
Weighting LB ) (dB) (dB) (dB )
A - weight 1370 137.0 0.0 .3

The reparted uncerminty is based on & standusd uncertinty muliipled by coverape fctor & =~ 2

or any value following caleuwlition, providing 2 lavel of confidence of npproximately 95 %

End af € Certifient

lﬂﬂ?‘l‘w‘g_

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

asrasf sirirmhorn Rooa fnngoumr, Bangelud, Bengkos, 10700 Tholond
Tod, +56 J433 BIT Ernul | gallbrabensithiphomaam

SITHIPORN)

1ssoclates

WSCTISTIS 108
CALIRRATION 0334

#. Level linearity inchiding the level range control

Cert. No. @ ACL24057
Jub No, : VOSTACDIM
Pages : Tol

Anticipated Measured Dhevinted Asceptance
Range Value Valus Value Limits
(4B} (di ) (dB ) {dB}
Auta S0 M0 0.0 1.1
9. Tone burst respanse
Time Tone burst Anticipated Mensured Drevinted Accepinnee
duration, Th Cycle Value Value Value Limizs
Weighting (ms } (48) (i) (dB ) dB)
035 1 1060 7.8 0.1 1.5 -840
Fust 3 # 7.0 U7 Ay 0525
200 A0 134.0 134.0 0.0 1.0
Stow 2 3 10840 0B 00 155;-50
20K} B 127.6 127.6 0 1.0
0235 1 0.0 ELt] =01 1.5;-50
SEL 2 8 100 |80 0.0 1.0;-25
200 B0 12840 128.0 0.0 =10
10, Peak C sound level
Number of eyele Anticipased Messized Deviated Accoplance
L WVl Value, Lepeak Value Limiits
test signal (dB ) (dB ) (dB ) (dB )
Continuoos 1334 1330 0.0 =10
Oine 136.4 135.6 .8 234
Number of eyle Anticipated Measured Brevined Acceplange
n Value Waloe: Vilue Limits
vest sigrul (dB ) {dB ) {dB} (dB )
Cantintous 133.0 13340 0.0 =20
Positive half cycle 1354 1351 <03 2.0
Mogative half cycle 1354 1351 03 20

Lena}?‘m i

SITHIPORN ASSOCIATES CO.LTD.

CALIBRATION LABORATORY

451-451/1 Shiimhern R, Bangbumry, Bargplud Banghek 10700 THAILAND
| e r o o
P P P

MSC-TISI-TIS 17025

Tel0-2435-8800  Fuxd)-2433-1679 it

Calibration Certificate

Cert. No. : ACL2313)
Pages : 1ol

Equipment :
Manufactorer :
Model :

Seriul No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambicent Temperature :

Pressure :
Relative Humidity :

Received Date
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

This cert i issued in

SOUND LEVEL METER

RION

NL-42/ Microphorie UC-52 / Preamplifier NH-24
00409177 / 185636 / 90623
UAEEFM.0162564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (LAE)
&1 SOf UDOMSUK 41, SUKHUMVIT ROAD,

HANGUHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(230 £3 ) e
1013 £3 ) k'
500 420 ) "

I8 APRIL 2023
24-26 APRIL 2023
27 APRIL 2023

Nathakom Pisutpaisan
7 fLeffoor
{ Thanakul Petchurai

with the A of ISEHTEL 17028 standard, may pot be reproduced

uitheer than in full, exeept with the peioe witten approval ol the bead of Calibration Labimtory,

QF-TSI24M-04-02064
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5 ITH IPQRN) SITHIPORN ASSOCIATES CO,LTI.
PRRhENE CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cort, Now @ ACLZ330
Jab Mo ¢ VORGACTIME
Pages : Tof8

Calibration Procedure 1 CP-AC-01

Calibration Method :

This equipment was calibrated by based en 1EC-61672-3 (2013) Standard for sound level meter (S1.M),

The SEM hiadl tiests to Acoustical and Eleetrical signal tests of fréquene w\dabhnu it ic chumber and Roft
Standurd Instruments. -y

For tests resulin of each terms were msde by obiervation of ssch Tnstriments display and slao with SEM's display.

Condition of this result of enlibration :

1. Referonce Standend Instrumments |
Instrument Madel Serial No. Due Date
Waveform Gemerator 332104 MY4E01T076 OT-FER-24
Waveform Geanerator 335118 MY52302742 O7-FEB-24
Digital Multimeter 134614 MYS3220104 1345824
Digital Multimeter 33461 A MYSI220076
Digital Multimeter 461 A MY60024273
Programmable Atienualor MAT-1070 62100114 EF-0011-23
Condenser Micraphoie 418D 2977900 AA-1001-23
Measuring Amplifice MA-42KAL 4560405 AAINR-23

2 Thiiy result of ealibration was foumd accirate s shown on dete and place of calibration for s callbrited item only.

ut

3. This certificate i muceable (o the i syten of unit
3.1 National Instliute of Metrology {Thailand).
1.2 Thailand Institate of Scientific snd Technologienl Research (TISTR),

wenanslumunu
P

QF-TST2AM-(H-12108

SiTHIPORN SITHIPORN ASSOCIATES CO,LTI.
coilubl CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. 1 ACL23130
Jub Noe : VOS6ACTHME

Pages  : dof8
Result of ealibration ;.
1. Absolute sensitivity
Referonce Messmred Agceplance
Acoustic Signal Value -Deviation Limit
(dB ) 1dB ) Ldn) (dB)
$3.9 (93.98) 939 00 .3

1. Self-gencrated nolse
2.1 Normal test

Meusured Yalue
LdB
15.7

2.2 'Fhe merophaomie of the sound bevel meter wag replaced by elecirical signal input device,

Frequency Measured volse
Weighting (dB )
A - weight 13,1
C - weight 19.6
Flnt 25.3

A, Aconstical skgnal tests of frequency welghtings
Meter free-field scoustic respyse at o levél of B8 4B

Frequency Devintion from yarios freguency weighting response curve (dB)
[Hz 1 Acceptance
Flur -

s i Limits
125 4 04 04 =15
1000 0.1 (1.1 4l =140
00U 13 14 LS 50

'
QBT Do naslymuay
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S!TH | POR N SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLZII
dob No. ¢ VOEEACINME

Papes t3o0l8
Summary of Measurement Result ;-
-
Parameter Pasv | Fail /. uncertabuty of
(4p) measurement (dB)
1. Absolute sensitivity v = 02 NA
2. Self-generated nolse + - . A
3. Acousticnl signal tests of frequency weightings
123 Hz v 0.3 0.6
1000 Ha v 03 (1
000 He v 0.3 T
4, Flectrical signnd lests of frequency weightings
For 10 Hz 1o 4 kHz ¥ 03 6
For > 4 kFiz 1o 10 kHz W 03 ur
For > 10 kHz 1o 20 kHi - - 10
5., Froquency and time weightings at 1 kHz v - 02 02
6. Long - ferm stabilty Y, | = o o
7. Level limesrity on the reference level range v 0.2 03
8. Level linesrity including the level rags control v N 0.2 02
9. Tone burd response v - 02 03
10, Peale € sound level v - 02 0.33
11 Overland indicatinn il - T 0,25
12 High level smbility v ey 01 0.1
MNote | Tass'Fudl evaluation for ench pammeter,
will be considerad together from the limit and the il permitted inty of
.
wnaslanun
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5 { T H IPO RN SITHIPORN ASSOCIATES CO,LTI.
'ALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, N, : ACL23130
Joh Mo, VOGGACDO4E

Pages = 5ol
4. Electrical signal tests of frequency welghtlngs
Welghting network respense with relative 1o 1 Kz,
Freguency Deviation feom virious fequency. weighting response curve (dB)
{Hz) ? Acceptance
Flat Cweigh Arweight Limils
(2] 0.0 1.1 25
125 [ 0.1 i) 415
250 oo 0. LLh] 15
500 00 o4 [ 15
| (ek L] .0 L) 1,0
200 o 0. L +.0
A0 o 0.0 ] 43,00
B0 00 oy i1 +5.0

5, Frequency and time welghtbigs s | kHz
5.1 Freguency weightings at | kHz

Anticipated | Measured | Devined | Acceptance

Frequency Vilue Valoe Vilise Limits
Weighting () {dB} (B ) (dB )
A= weight 04,0 94,0 ] £0:2
C - weight G400 O, [ 02

Flat 54,0 4 09 02

5.2 Time werghting o 1 kHz

Acticipated | Measured Devinted Aceeplancs

Frequency Value Value Valne Tamitn
Weighting (B ) (dB) (dB ) [dB)
Fasy b4.0 940 o0 0.1
Slow ud, i1 4.0 L] =01
Leg 4.0 840 on =01

. Long - term stahility

SLM Disploy | SLM Desplay [ Devaated Aveplance

Frequency at imitial wt final Ve Limits
Weighting {di ) (di} (dB ) {dB )
A - welght 4.0 4.0k L] (L1
'
wnaslupugu
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
AEAS SR CALIBRATION LABORATORY

Continuaton of Calibration Certificate

SITHIPDRN, SITHIPORN ASSOCIATES CO,LTD.
AT CALIBRATION LABORATORY

Continuadon of Calibration Certificate

Cert, No. : ACL23130

Job Moo VOGEACHIME
Pages : 6of§
7. Level linearity on the reference kevel range
Anticipated Measured Devinted Acceplance
Value Vilue Valoe Limits
(dis) ) i (B
137.0 137.0 _&g _i..u
1360 13640 0 411
135.0 13540 0 LI
140 1340 0.0 +1.]
13,0 1330 0.0 £1.1
1320 1320 0.0 410
131.0 1310 0.4 =11
1290 1260 0,0 =11
1240 1240 0,0 =11
119.0 1190 0.0 211
1140y (REXI} (] *1.1
10 L08.0 [ 211
10,0 104.0 LA L]
99,01 99,01 00 =11
.0 .01 [ 1.1
B9 B0 00 1.1
B0 4.0 (.0 21,1
7.0 5 [ 211
4.0 740 1] e 12
9.0 5.4 il 411
G40 64,0 0.0 =1
59.0 591 0.4 41,1
54,0 s4.0 04 L1
49,0 490 (1K) 1.1
4.0 44 0.0 =11
300 30.0 0.0 =11
B 0 0.0 =11
0.0 0.0 (1) =11
290 200 0.0 =11
0 250 00 #1.1
140 21 [ +1.1
260 262 02 #1,1
250 252 02 41,
'
wnaslumun
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SITHIPORN ; SITHIFORN ASSOCIATES COLLTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2Z3130

Cert. No. ¢ ACL23130

Job No, ¢ VOBGACHHE
Fages  : Tol§
&, Level linearity inchuding the level range control
Anticipaed Measured Deviated Accepunee
Range Vidue Vialue Value Limits
(dB ) (dB) (dn) iy
Auto 40 0 0.0 #1.1
9. Tane burst response
Time Tone burst Anticipaied | Measured Deviated
duraticn, Th Cyele Vilue Value Value:
Weighting {ms} (dB } [E:H] {dB |
025 1 1080 107.49 .1
Fast X L 1170 Ly L)
200 B0t 134.0 134.1 (%)
Slow 2 L 108.4 LOR.0 (i
200 B0 1276 127.6 L]
025 | S 989 -0.1
SEL 2 8 0840 T80 0.4
200 i 1280 128.0 i
10 Peuk C wound level
Numiber of cyele Anticipated | Messured Devisied | Acceplince
in Valve | Valoe, Lepeak| — Value Lirmsits
test signinl (dn ) (4B} AdB) {dB)
Cont 133.0 133.0 L +3.0
Umne 1364 1363 -1 3.0
MNumber of aycle Anticipated Mensured Devinted Accepmanee
in Value Walue Vilue Limits
test signal (48] (dit ) (B ) (B }
Crntinuons 1330 133.0 (4] =240
Positive half cyele 1354 135.3 0.2 £2.4)
Negutive hall cyele 1354 1352 0.2 22,0
.
QF-TS 1 2-04-04-000604 taﬂﬁ""l”ﬂwﬂ"
o =
ISRUVATIVE INSTILUAERT CALIILATI L AN
IR ATIVE STHE MR L1, T ERIV Y EE
U0 MY, S0 T AR 1T EANIN S AN AT
AP I AR AT SCARAL T AR A P00 0 1100 AL AR
TEL 10 T AN LT
Certificate of Calibration
Custamer
Nume LINITID ANALYST ANIT ENGINEERPNG CURSUL TANT CO LTI Cartlifenic o ¢+ 24-N0M014
Aldrse 1 Sok Uik 41, Suikhumyit Ruied, Hanehek, Prmang. Banghek 10350 RequestNo: Ry M03-2670

Unle Undder Caftheatinn Detalls

Job No. @ VOSSACDI4E
Poges ¢ Hof§
1L Owerboad Indication
Measured value (4B ) Deviated Acoepiunce
Positive Negative Walue Eimity
one-halfeyche | ome-half cyele (dB ) (dB}
29.7 B9.7 0. =135
12. High level stability
SLM Displuy | SLM Display | Deviated Acceptance
Frequency at inrtinl at final Vilue Timits
Welghting LdB ) LB ) Ld ) (dB )
A = weight 130 137.0 0.0 3
Thie reparted uncertainty bs hased on a standasd i liiplied by e factor & =2
oy valiee following eoloulationproviding o lovel of confidence nl’nprvmxhr-hlyfﬁh
End of Calibrution Certificate
'
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Muasmomen fiem Ml [omimeser Microphoms Cam - 2
Mumfacmnn SVANIEK Mligrnphumne Mok | 517
Model TSV Mizuphone St Wi
Sarinl Numbar 1R Proamplifier Moded
(] Frenmplifier S| -
Resalation 1 i Instrument Suim - Lsod
(Calitiestion Exvirannent and Dutaity
Tempersiure PANCERC
Humidity & LN EESTER T
Baremenic Pressure HILY bt 4 10 By
Reusivel Dafy © 21 December 2023
Caibrated st 24 Mgy 004
Calibration Proceduse b hiwse muthod €7-NOM-01 hased on (G0 61282 2 2007
Luatiun of Crlibestlion Labs Acauatle
Meferonoe Stundard
Insirument Brand Motel =T D cabbeatinn Tracshility
MulliBirieney Calibieatin et Guei-zal AN 25 uly 004 s
eansand Micupitasy GRAS AN 127 20 Ao 2024 Gias
Sine Oemestie Svanick Sreand0] (A 9 October 204 WK hectric

T EXTECH IATT 31 Manch 2124 LU

Nate
ol by the 1 b L g %
Callruted By ¢ Approvd By ¢ A
Mr Pacii Maihavam
Serviuas Calibraiiim Tingineer Clllbeaticar Enginees Supervisw
Awwne gt = 4 luuary 3024
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IMREAATIVL INSTRLAIENT €81 TIBRATICN | an
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1 TINAMLIEN 11 T AR AN AT

AR s

LML T PR A

ERE

45 e
T FAR 2 T T i
P 204
Certificale Mo NI
—— Mag 223360
1. Absolute acoustical sensitiity
VUL Seiting Tt Enprears Mairussisiat Tolecaers
UNCERTAINTY
FAST/ A/ 5 el (U el Ui Error Limir
Calihrater Seising ) i ') (s 1) (%1 ) )
100 e 114 dR 12 o ENL] A s Al 21,426
Nowe " i e lihra NTEK, Model 5% 354, AN SRIT

2 Freguency weightings

Dievimtiam Trm viriow Tulieraners
UHE Senting UNCERTAINTY
Frequency Welghting Limie
FAST ¢ 551400 A C " i
1 £k 1 1
<113 Srtiine [ i i =
63 e £l 4.3 040 0
[F1173 e s (a0 (]
H0He L8] ol a4 (&
A (8] al Q40 s
10 b ol i Qa0
20K e ol on 040 in
ADDD ks 24 23 oAy n
AN i 10 a0 Ao sn
e o g i "

IR TIVH TR PILUATUMT AL AT LAl
TRV TIVE DI MEST 0000 AL T

1T AR ] TAMITS A AT

AAIPHESN TRASAC L ESARALTE AN AR PRI D S FIALL s

VAN

IR gt it el o the Dnsenaten Taurrisegy £l

N NAIUAN:

Cenificate ho N4
eques: o R 0232670
4, Response to short duration
a. Response for sinusoidal signals - referenca level
LC Setiing. Time Expussre Measurement Talerunges
LINCERTAINTY
FAET /A /A5 14D Her Ui Wl i Erme Limait
Callbrator Sealsg i ) P (Fa' Fy (ra w '
000 Fe 95-d10 2188 s L L A0 042 A% - a4
B Sound exposure mater response for series of taneburst impalses
VU Serting T Tolernnces
ERTAINTY
FAST /A58 140 Rl (TS Hel Limit
Calibramme Sening W " fra'ty ) (%)
st 1 s, 98 4R TRes 2846 1w U -428
Tuni | w100 T4 g o 10 95 20 a6 -
Burst | e, 1583 141 141 1o 190 160 H-adh
5. Response to unipolar pulie
VU Setting Time Expusirs Myaarsmunt e
UNCERTAINTY
FANT | A/ 85140 [HUS e Different Limie
Culbr st Setting W it by %) %) 1%
Continus Recargle + Wi
- am i 20 -+316
Continsous Reitargh - 1013
* Indicates non pccredited
End af Cortificat
™ e The

lonarslumauay

ARNOV A TIVE IMSTRUMERT LA THAATION | &1
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b DA
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3. Linearity of response 1o steady signaks
Sound exposura meter, linearity of res for changes of input sinusoidal signal layal
LU Sty FAST (A | High
Ral ig8) | suz | exo | son | soon unulmu mnl:ianll-tm
1000 Hz Level A | (B} | ssal ana| s0a| s nud wuan| ool ssonf s
Error ) vi| wol oo oof oo ool oy
Ral Iy 23| was| was) vos) use) e sl
000 He Level A | (a8} 150] mg:
Error
Ref
B3 Hr Lovel A&
Error
Toleraness Limit
UNCERTAINTY |

b Sound expasure metvr linvarity of error

UL Seting Espsure Seasurement Tokranern
UNCERTAINTY
FAST /A L35 140 et ue et (Y Errwr Limie

Callbwatar Selting m " (ra'hy IS ) 194} e
] n n w3 [ i1
000 1 410 i 44 041 e [
0 1 0 ) s Ll 99 Lk 4
000 H |10t 181 [ il 198 -1
1000 1z 120 8t " i “nn i A5 !
1000 Ve 120 80 ! 7 K 187 -Lad Bt
1000 H 130 451 o P 1000 950 L
00 e 30 18 i 20 1976 120 5
1000 15 230 51 0 340 4400 41 ‘45
1000 Hi k30 451 70 20 n THAS Lk

i el el sy e s Il et

" lonansluaauay.
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Certificate of Calibration

AR LS I SANILT PRAK A% PHEVING T Jad 1HAT 451

ik | AN I

WUNITEL ARAL YT ANE ERGINERIING CORSULTANT COLATTE Cernificate No s H-50M01T
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Uit Under Caliratinn Detaily

Mheasurermn llem S D rasiey Microphoms Chim - 2
Mamafacarer : SVANTER Microphone Mode! | 427
Wit W 16 Mivmghone 5% - B4
Surial Nusshey W Preamplifier Mool
n Frommphifier S

ol odn Instrument Status © Used

Cabsratian Enyiranment and Detalls
Temperatioe SIS
Fassiddity 50 SRRH £ 20 %SRH
Harmmiric Prowsne 1015 8l & 10 hi's
Risceivod Duie 21 Dusernber 2020
Calitemed Date 28 Jummry 2104

Calihemwion ushas Iin-bosuse method CIKOM-| based o FEC 81250 3017

Liscmsorn. nf Cabiration Lah Al
Mederenee Standard
Tstrumizni Hrunil Modst SN e calibroton Trucehiliny
Muliifrequency {ulibrmoe Quest Quest-cal ¥ July 1024 ™
Wardiel Micsaghans kAl e WAHETS 21 Augest 314 GRAS
Sime Generatur Svanick Svamdill (R1) O Cgtaber 024 WE Fletree
Vot FXTECH BEATT 27 Mund 204 TPA
Nt
tauny et wncersinty mutyilisd hy e Covenge Fac § - 2 i i Earnts g by 44 4
Calibeated iy 5 e Appraved thy e
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INROA A TIVE P TRUAIEN T C AR HILATON LA
I & IV DSTHEMERT €00 | IR AL O I

TN L TR

4V AR AN AT T

NP Bkt 1L ANALT AN,

AT L b TR AN

an

i [ET ST ———

Cemificaie o I
Mo No 1 Req X2
Time Expunure Memnremest Taterunces
UNCERTAINTY
FasT AL 25180 et e et e Frror Lt
Calbrntur Seiting ) i s il (%4 44
10 e S Le s ne = EN LY im it A 2,26
i Sounl 55 3. Mokl 5V 354, 5. $H70
2. Frequency weightings
Thewsation from varkees Tr—
LU Sating UNCERTAINTY
Frequency Welghiing Limit
L - " i
[EX L [EX L1
ST St ) i b 2
it 0 0 140 0
(F=117) al wh inah ()
Hofke 0 a2 040 B
00 e 01 L nan (K3
10w Ha e o .80
2000 He [ o1 nen n
amwo He 28 28 an RE
00 | 28 -0 4 i
e rmatis et endy b g L vl thunsmt The cvrs o shadl 1 b reprost v atisd

A A (VI NS TILUMTA T CAL A TR L AT

PANNATIVE DTN T 0 10

1S TTSARCINS ] TAMBNI B SAT T

onaslumun:

ANPIIEIN 1A PHILESAME T PIAK A L i T AN
Conificair o J-NOMAOTT
Moo ho Heg-123-2692
4. Response to short duration
1. Response fior sinusoldal signals - referance level
UL Setring Time Exponure Meusarement Teleruncs
UNCERTAINTY
VAST/ A/ 85140 el el [HEN Error Llisile
Calibessor Setting o [ re'n) [ (' wy 'y wa'ny
A0 iz U5 ) e an L [ an [ 20 1A
b. Sound expasure meter response for serles of toneburst impulies
ULC Seting Time Euposure Measrenist Tederances
TAST Tk ue ™ [y Ervor Vit
Calibratur Settimg w [ (ra'ny ") el %)
Tars 1 1 2646 £ o0 200 21 -2
Paarst | ma, VMR i ol [F-) 09E 100 56 2944
B | ma, 104 620 {LE] "y 1.0 nee 1w 29 -l
5. Response to unipofar pulse
L Sutiimg “Time Expiinure Mensurenin Toleranees
UNCERTAINTY
FAST /A [ 55140 [UES ve ThifTereut Limie
Callbeatir Srtting [ va'n %) [y )
Conthrbius Recsgly = (I}
£ +237 31 2440
Cimstimns Ryl - 1037

* Indicates non accredited

End of Certificate
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3. Linearity of response 1o steady signels
3, Sound exposure meter, linearity of response for changes of input sinusoidal signal fevel

UL Setting FAST /A High
Red fdny [ =50 000 | 1360 | 140 | 1200 | 104 | a0
1000 Hz teveln | i) 1o a0y
frar | (a8) B j
Refl CL] 1184
8000 He Level A e
Errar i
[
&1+ Lovel &
Ervar
Tolerancss Limit
UNCERTAINTY = ]
b_Saund exposure metae linearlty of arror
UL Setsing Time Exposire Meusureniost Taleraacrs
UNCERTAINTY
FAST /A 85180 Rl (B8 ef e Forrur Ldmit
Caltratur Satting ) ish () {Fu 1y 154 [ )
U e 010 n 2 ) LS 1] anh
1000 1 110 a a W s am
1000 Her 110 ik i wr (£ a0 R h
1000 Hie 110 (L] (L] 150 (8] -0
1000 Ha 120 dit 3 % A00 19 150
L4
1000 Hx 120 60 " ” Hoo KT “1463
W00 Ha 120 2 L] o 1noo S80 “1.00
1000 Hz (20 & (L= 1L 2000 LTS Lan ex ]
1000 1z 130 &1 ) e 100 Just 145
1000 He 120 28 ™ e woon TH S 168
The e prriifte shl et e 04 161, i tea b el of e Dnpanin g Lnstinsmms

tonasluauRy.
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Uit Under Culibration sty

Mensaremmmt liem Sty thmimenet Migphioe Clas . 3

Munmfaane: SVANTIE Migrophene Model . SV 1715
Mike| SV e Wicropbune £ . (05762
Sl Namhier (e Fasmtnplifis Mokl

¥ UALFIM, |75 Preamphifier &N
Hietilion nl ¢ el Matis . Lsed

Cabihratlin Fanlrnmint ani Detalls

Temperpiiz nTEL
Harwidity 30 SRH £ 20 famH
Hernmesic Prevare (CETT T
Heeived Duie 21 M 2024
Caibratesd (ate 23 Mand 200)

Calitratim Vrocats t-hureme wiethend CT-NDN-0 bused on 1EC B1252 3007

Leacatisre uf Lafibeation L Acvusthe
Helermmoy Stamdaril
Tnrusmes| Hranid Model E D b Tracetilly
Miiliifregeensy Calibenim st Qrestc 29 June 2t 51
Seanilard Micaphuse A AAK i Cctnber %) ORAS
Sine Lenrator Svantek. Svmdd| S 12 Oictober 2021 WK Ehoric
Tinser EXTECH . -ACT 34 Mash 2011 TrA
Nat
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Citnifizsae iy T3HOM-E
Teypuest g Neg 2T
1. Absolute acoustical sensitivity.
WL Sttty Tisa Expuesre Mesar sl Tuivrases
UNCERTAINTY
VAR A (60130 Rl vl [0 Frvee Limir
Calbratur Sising ot [ vy [
10 114 48 200 1] L ET s 3}, 3
Hole g sessdilry wars estuhiSent by e use uF osnnd Calitirmes feand $1 ANTI, hcdel 84 144 S5 SHITD

2. Frequency welghtings

Thrviation from varises Taboranees
UL Sedting UNCERTAINTY
Froguency Weighting Limlt
TAST /- 140 A [3
=am A amp
STI Setting [ [
3 e 03 &2 a4 8
135H2 [¥] ol Al 14
250 e 02 (5] adn 14
00 b i 0| i K}
B e o L] 4
2000 bz % i adn 1w
A0 Lz ] FE) B T3
A0 -L4 11 oy 1]
Fho sesnl et undls 5 8 e bt The cxvidcas: shall oot ol

IS A TIVE ENSTRUSIERT UALTILATHIN L AT

PRSIV LTIV (T MRRST €0 LT DT T
S URION T S ATINARTNES | AN IASEE KA,
ANPPEE B LD SANILTT PRAK &S INCVREE 11848 TH AL et

i S DA ST

Cemificats o T0AIIM 082
Reyuest Moy Mg 02300t
4. Response o short duration
1. Respanse for sinusoidal signals - reference level
WL Serting Thme Expanire Masuresen| Taferances
UNCERTAINTY
FAST /A /60340 Wl st (L Errmr Limie
Calibrtar Seilng & b (] i s 't i#a'h
000 L9 U IEE g 100 Lo A il A< 0l
b, Sound exposure meter response for saries of toneburst impulsas
UL e Time Expasury Mrasurvment
e UNCERTAINTY
VAST | A 0140 Tt (it et vt Errar
Calibeutr Netsiug ) " s ek o] i
et | o, 05 1Y 5 e 100 Lo a0
D | s, 1080 ol o L] 100 100 o 1 B
B 1 s, 108 iy 13 13 1o i 1M 1Lt
Tima Expanire Messurement Taliranres
UNCERTAINTY
FAST | A L6110 [T e Diflureat Limi
Cafibratar Setting w (P %1 (Lol )
Cumtinuous Neetangie * iy
EL] am 24
Costinusus Restangle - 0wy
* indicates nan accredied
Ead of Certificnte
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T UL VLS008 8BS TS ARORN 11 TASIIEN TRARES KATYY
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2. Linearity of response to iteady slgals

a. Sound enposure matar, lingarity of rasponse for changes of input sinuscital signal level
LU Setiing FAST /A Hign
Rl 1@ | soe | s00 | soe | wow | 1o | e | e | oes | wes
1000 Hz Lovel & 48] | poa| | o] mea] e 1so| taanf
Error Ll : E i) val o)
Raf |o8) iz33) 1389
HO0 Hy Level A | (481 £ m.nﬁ
Error e o [
Raf ) k| ims) L1ag
B3 Hr Lavei A [dR] 10| 113
Error L) uo)  ay
Tolerances Limit
UNCEATAINTY
b. Seund expasare mater lingarity af e
VU Sedting Tima Exposare Messurement e Talerances
FART # A file§all feed. (IEs Ref e Ermar Limir
Culibratnr Seiting ak s iPa'm ira'n 14} =% (L]
10000 Ha 1118 n o [IE1) i a0
AU Hr 110 & 44 4 [IET] 100
4000 HLe 11000 w @l £ [ -Lm 43
[ a1l 10 20 1 L
10000 He 120 81 i 0 an 154 -Lan e
100 i 120 1 7 el Wl [ 0143 b
1000 Hi 17080 " a (LT s i
SO0 i | 700 8 18 1w 2 W <0 LN
1K He 0 81 4} 0] A 4z -ias
1000 Hi 1310 81 0 T Ao Wy st

The el 1 s sl The e
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angkek (02RN

Usit Undler Cafibration Deeulls

Intrument Name < Digital Lux Meter Range Calibention = 2000, 20000 bx

Manufiscturer + EXTECH Intnameni Staius - Lisod

Mol M

Serml Numbor © ADSAASD

Resolunon Il

1D Number : UAEEFPM.I62563

Calibration Enviromment and Details

Temperasurs ¢ M=
Humidity o 60 WRF A 20 %RH
Rewrived Date T8 March 2023
Caliaied Tt < 20 Apr 2021

Calibration Procedite | “[le messarement was ane in sceombanes with CP-LXM01

Reference Standurd  © Photometer e [lunsinance Senvsor; Serinl No 1 306627, MISS22, which was-calimted on |1 November 2022,
Cortificste s TR-1027-22

Trueaabiley * “This Cortificsis iu trceable i Imermnstiona Sysiem of Unit (1) Unil througs Maiceal Instiuie uf

Metralogy | Thailad)

Mnte

The reporeed unceriwmty | based on & stesdend uscenadaly mubiplieil by ihe Coverngs Facoor & = 2, providing o level of confidence

apprercimty 95 %

sty 1A
M. Pagit Mathavorn
Tnnue Date ¢ 200 Apeil HIEY
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VLA Adiusirment Feu sl hesiee e uwmlllkoi :!-:u I Calibration Ce'tiﬁcate

Mesust of Culiterasbon |

LU Haading | Correction arersainty
VL Feamie (181
i (0 i A Certificate No.: 2402420-001-01
b u I alosa Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
M ) u ol g Address: 3 Soi Udomsuk 41, Sukhumyit Road,
1 Im ! Koty Bangchack, Prakhanong, Bangkok 10260
o »i -1
el g 3 Page 1ol 3
2 3 4 Reahing
i s Equipment: Electranic Balance
st
o I
] o8 Manufacturer: METTLER TOLEDO
1200 12 1
Model: AB204-5/FACT
1400 T4 4
1o \aia i
Serial No.: B10B115858
[ 1 4 22% al Realing
000 0 v 21 %ol Ry ID No.: UAE.ATR.D16/2555
W0 200 m v of Reddibg
0000 don i W 2.3% of Resfirg Order No.: 2302420
S usi » L1 % of Reading
Operation No.: 2402420-001
B ol Cpreticane N
Date of Receipt: 19 April 2024
17
M Nigpadon |uangsr: Date of Calibration: 19 Apeil 2024
Calibrated by  Mr.Pheraphat Tusniit Approved by/? """jz""é :
Scientist [ Miss Preeyaporn Jaengsambit }
dent, at ¥ Services
Date af Lssue: 23 april 2024 for the Technical Team
fora of B5%
This Certficate is 5580 0 accordance with the condtions of acrrecitabon granted by the Thai Laboratory Accreditation Schama
which has assessed the messuement capshiley of the lsboratory and its tracesbiity b recognized national sténderds and to the
sk of messunemet ekner 81 the coresaonding nNalicnsl Siardards boratory. THS Carifcate may rot De reproduced orher
than in hull excepn with the pror wisten approsal of tha Natianat Food Instmata.
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Calibration Report Calibration Report
Certificate No.: 2402420-001-01 Cartificate No.: 2302420-001-01
Equipment: et Balance Manufactures:  METTLER TOLEDG Equipment: [ Manufacturer:  METTLER TOLEDO
Modul: ABHA-SIFACT Resgiution:  0.0000 g Modet:  AIIA-S1ACT Rosshion: 00000
Sevial No.: BI0E1 15556 10 Mo LA AR D18/2555 Sertal No.: BLE1 15650 10 Mot LAE AIRSIS/E5S
Capacity: 20 g Capadty: 23 g
Date of Calibration: 1= Ape 2004 PageZofd Date of Calibration: 19 Ao 204 Frgedaotd
i Ament 1 o+ 04T Rewtverumcry W+ 19 W Calibration Results:  (Continued)
Place of C Feim 206 % FET AND ENGISFERING CORSULTANT OO, LTDL Calibration Bange: 2y
‘Condition of Equipment: Good Condion
o iam i il Calibretion Adjustment: Internal Calibration
L. Coldmation Mettion MADL vt DRAS L 15 2019 3. Departure from Nominal Value:
1. Rirerente St
Referance Standard  Mode| Serial Mo,  Calibeated By  Certificate Mo, Due Date Haminai Valo Serdard Ve Srage feming Camaetion Unirtaisnty Cnverage Factoe
Sansand Weight Class E2 1500mg 15880 s ML 2 Mo 1079 { g g g} (g3 (& g1 4
Sanzen Weight Clace £7 1503 £ s MIITLIEE 28 Newroer 4
Model X i s By b Hrigse 0.0000 00000 0.0000 0000089 100
Treemorbiyg Meter tan-Hi WELITH 03872 Quariy Aosm gR24-09E 4 March 1025 0.4 010000 0100 {000 08080 200
3 TP cortitcamon i traceable to 51 LT L oo LAKHE 00000 L H 200
4. This corthiome was cortfed oy for the strument we caltisted 5 455997 50000 0.0000 0009 Zo0
5 The resulf of o L s cmration oty 10 10,0007 10,000} 0001 000012 200
w . 0 0.00023 20,0001 00001 0,003 200
L cpentobllity of Reading: E 43 5950 500010 00000 01 200
Momnalvake | 0 ) Stancerd Oevtion of Reading 1g) il H1,03000 S0 | e 0016 200
1 .000057 o 5 55957 108 600 | o0 oo L g
g .0o00rs £50 149, 909954 148 5651 | oo oo ] 200
20, 260 B 199 9905 | oo e

2. OF-Center Error:
Amesot 100 g s peced 400 mived 10 LS CORDON in gan
The belance ceading otesed = green i the tabie

= = 7 24 /‘Juz%
3 = o nesec on & ity mukipled by tactor & | providng &
{
L L il L8 lexet of confidence of azgrosimasty U5 %
K A 059008 100 0000 93,9958 0003
m,d}...,L Zezk AR
[-C5-012 Revmmen: 01 Dete: 20-04-65

F-L5017 Revsion: Of Date: 20-04-65




RaTINEELATEL SOETEaTLUILE TS
AudUEMEREuU RS aRE NS EUETE
Faurdaron for ircsmal Development Manona! Food nshnde

HEC.TISLTIS 1T0E
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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 Lo 3

] 't Balance
Manufacturer: METTLER TOLEDD
Model; MS204T5/00
Serial No.: €252436235
ID No.: UAE.AIR 023/ 2566
Order No.: 2402420
Operation No.: 2402420-003
Date of Receipt: 19 April 2024
Date of Calibration: 19 Aprit 2024

) L.04
Calibrated by  wrPheraghat Tuanjt pp by /- 3/.,
Sclentist { Miss Preeyaporn Jaengkarmkit |
Vice President, Department of Laboratary Services

Date of Issue: 23 April 2024 for the Technical Team

This Corteicate is Issad |0 accordance with the condbors of scerediation granted by the Thal Laborsiony ACORditanon Stheme
ity Fiies aiisssed the measrermert Bpabiity of the (aboratory ang ite Traceabiity to recoonzed natianal standards and to tha
WNRE of Frassuement raained 3t the comesponding naticnal sandards laboratory. This cerficate may not be resrccuced other
than in full sxrept with the prior writter soproval of the Mstional Fond Instiute.
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Food indsitial Laboratory Senice Cemter CALIBRATICN D081
Calibration Report
Certificata No.: 2407420-003-01
Equipment: Elecironic Baince Mnufacturer:  ETTLER TOLEDG
Model:  MEXATIII0 Resnlution: 0.0m01 L)
Serial Ne.! CISMIENIS 10 Mo.: UAE IR 0I3/2566
Capacty: 20 g
Data of Cali 19 heril 1P Page 3af3
Callbration Results:  {Continued)
Calibration Renge:  0-2004
Calibration Adjustment: Interral Caibraton
3. Departure from Nominal Value:
Nomisal Vaue Stancard Vaie Awernge Reacing Cormcion uncertpinty Cenvaragy Fictor
L8 1 i s 1 -] {9t i4 g } L
Liniosg B0 20008 5001 L0 200
al £.10000 21600 02000 D000 10
1 D508 1.0000 0.2000 Looon? gl
5 45097 50000 0.0000 DL0000%6 200
19 1900002 18,0800 0500 200017 10
2 2000003 20.0001 00001 000014 L0
k2l A0509R 50,0003 200003 000012 200
b 7000000 30008 0,080 L0007 00
i) 9asew7 A0 o AL0bs ooty 200
158 145 90904 50,0017 A.0013 000007 200
ang 0000801 2015 LIRS 0L.0000R 200

2.3 M 2ozl

Tree rapernad (reAAITY OF Midserement was based o & Sandan (roanainty mubpsed by 8 Covetege fACIr 4 | Srowding &
Vol f el of anpematily 95 %,
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Calibration Report

Certificate No.: 2402420-003-01
Eguipment: Enctronic Baisnce Manafacturer  METTLER TOREDO
Madul: MEATE D Roselutien) 00000 §
Savial No.: (351436335 1D Mot LAE AIR021/1556
Copacity: 10 g
Date of Calibration: 1% apd a4 Pagn 2ol
Environment Condition: Ambent Tenpersture: 217 = 14 T Bemetmidee 65 ¢ 67 %
Place of Calibration: Room 206 Balence Room 2, UNITED ARALYST AND ENGINLERTHG CONSULTANT 0,, LTD.

Condition of Equipment: Good Conction

Condition of This Results of Calibration:

1. Caitratn Mathoa I Mathod WMAGT]  T-Houso Mathod iasod on UKAS Ls6 14 £ 019
2. Refonancs Seandars:

Reference Standard  Model SerialNe.  Caelibrated By Cerfificale No. Due Date

Staexdard Woight Class F2 1-500mg 15830 TCS MRILLIAIS 3 Novemper 2024
Stardard WG Chass E1 1-500g (E TS 3118 W November 2024
Instrumant Model  SerialNo.  Calibrated 8y Cedtificate Mo,  Due Date
Themp-Hygra Meter GUE-HT NFLETH 91 Quihty Refawn QRI-0497 A March 2025

3. Trim cormicebon bs tracestie &2 54 LINTT

4. Tras cershcate was certfied ok for the instumen v colbrtes,

5. T et of cabormian vess s sxTurale g5 Shomn o0 dale e Glece of CAHFBEDN GNY
Calibration Results:

1. Repeatabliity of Readi

Momiaivaue (g | Starviar Deviation of Readng 13l
e 000074
I 000074

2. Off-Center Error:

Amesal 100 g wes plced and memd b ol EEADER N SN

The bt reading ot e i Gen i he tabla

1 /o8

{
|

3]

1 2 3 El 3
(- T B 5 - A I
1c0.b005 | snoooes | ionooms | io0.o0cos | 1000003

F-L5-017 Revision: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2402420-002-01
Client name: UMNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangehack, Prakhanong, Bangkok 10260

Pageiald
Equipment: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: XPE

Serial No.: B322373853

1D No.: UAE.AIR.018/ 2556

Order No.: 2402420

Operation No.: 2402420-002

Date of Receipt: 19 April 2024

Date of Calibration: 19 april 2024

Calibrated by  MrPheraghat Tuanjit Approved by W
Scientist

{ Miss Presyaporn Jsengiamiit |
Wice President, Department of Laboratary Sarvicas
Date of [ssue: 23 April 2024 for the Technical Team

for & of #5%

This Certificate 1= 1esed i aceordance with the mondtions of sccradantion granted by the Than Laberatory Aocreditstion Schame
wihtich s asspssc] the Messurement capabilty of the iooratory and It raceatiity to recognizad naticnal standaros and to the
ungE of measwement reakzed at the campenonding nabcnal standards [aboratory. This certificate may ot be: reproduced other

{5008 Revision! OF Date: 20-4-65

than in full except with the prior writter: soproval of the Netional Food Instiute
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Calibration Report Calibration Report

Cartificatn No.: 2402420-062-01 Cartificate No.: 2402420-007 01
Equipmant: Bixtorat Balance Manufacturer:  METTLER TOLEDO Equipment: Dt Batance Manutacturer:  METTLER TORED0
Model: %51 Ruschstion: 0000001 § Model: 5% Resoluten 0000000 §
Serlal No.: BIZIS15850 0 Mt (A AIR10/2556 Serial No.: E377373603 ID Mo LAE AR D15/255
Capacty: 41 g Copacity: B1 g
Dats of Calibration: 15 s 2021 Pagnat3 Date of Calibration: 13 ai 224 Pageer:
Condition: amcint 225 : 13 T Festetumdry 48 &0 % Callbration Results;  {Continued)
Placa of Calibration: Mo 206 Balance o 2, UNITED ANALYST AND ENGINEERING CONSULTANT 0., LTD : sag
‘Condition of Equipment: Good Cendien Calibeation Renge: .
mu].ﬂs.u_oﬂ]qilmwunmu_ Catbratren Adjystment [remal Calration
L. Endtration Method L Msthoct WMOI]  be-Hensie Mo bessd o LKAS Lot 14 1 2018 3. Departure from Nominal Value:
1. Reference Sardercs:
Refergnce Standsrd  Model SerialNo.  Calibrated By  Certificate No.  Due Date Kool Value Sanda Vaue Nueage Readng Comection Uncerisimy Caverage Pactor
‘Srandar Weight Ciess 2 L5ty 15680 s MRS 28 ovember 20124 L Ll L L e ,
‘Standan Weight Cless E2 13005 (E] TS =Rt 28 November 2014
. uniosd 0.0m0:00 0.000008 S0 0000005 200
Instrument Maodal Sorial Mo, Calibrated By  Certificate No. Due Date ) N
Thermc-Hygro Metar s NFLETH DISES Gty Ritsom QR4  March 1025 Lo AT 0009595 0000002 00004 7 0
A Thet tertficaien & trasaabia ta 51 LT 905 QSI0HLG E 0000003 00000045 20
4 Thvs cavtd . the instrument [51] 2100810 0100001 L0000 RS 200
5 Theg i of (AEranon was found Ccurate 25 Shown o aee 870 piace of calbamon oty &5 RN — 0000080 1000008 0
ibrati i u 21700050 0.170006 00000t Loz 20
1. Repeatability of Reading:
i " [¥7] LAt .00001 005060 0.00000A) 200
Higmiosl ek [ 5 3 i of seing o 150 14955750 1450371 0000004 00000 200
3 000000057 EAT] 20050680 1m0 g0 1.m002s 200
L] £.00006 19 450 £ 4958010 4 4en 0600014 D0 200
500 55999450 Ao 0000018 0000902 28
2. Off-Center Error:
Anagset 3 g wasolaoed and mowed to verous poution i e

Tios hatancs reading bcsined = guen In the tabie.

/ja# ' z«;z‘r

The: repored uncertnty of messurement wis based on & itandan urcaminty muTipked By @ cverge fcar 4 | oroiding a
feeel o conficerest o apsmatnly ¥ S
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Calibration Certificate Calibration Report

Cartificate No.: 4M718-001-01 Certificaie No.: B0ITIE08801
Client name: USITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Equipment: B W Ressihution! 001 3H T
Address: 3 Sol Udomsuk 41, Bukhumvit Road, Manufscturer; METTLER TOLEDD Mexdul Sy pH
Bangohack. Prakhanong, Bangkok 10280 Serinl o TEnna Tywe! Bsanch top
L LME WAT 2102583
Page 1al§ Date of Calibration: 11 March 2024 Poge2od b
Locsgon: Chemici Calpeatien Laborativy, Nationsl Fead inmiin
Equipment: oH Metar Emwiinnmest Condtion: Ambient Tesgersturs: | 234 =180 ) D Relstien Humigly: | 31 23 | %
Conden of Eguipmant: Giomast Cinradmony
Manufacturer: METTLER TOLEDO Condsicn of this Resubis of Calibration
1 Cabteatan Mathoa W-CC02 - g
ourifind rainemnce mmsen! (CRIG
. wanEasy pl 2 Ruliecs Sadends | Canfud Refavercs Muunal
Model: SavenEasy pH
Ingtruments erial 110 M. Mprutactuner Eanificate b, Dua Catn
Sarial No.: 122115510 21 DO Vataga Caltraie Fma0T Flikm 1EM0 £4 Juna THM
23 Digptel Trarmarsiee Fnaar Fuk CC 8REET0-00 3 Detsher 202e
ID No.: UAE.WAT 01042853 B3 Themmosygeo Mater NFLBTH D14E3 e TGN 3 Agn maa
Gl fyhurance Matssial Y Mamelatum: 1] Eapin uly
Order No.: 2400748 2.8 i hafled 4200 (Prmany nH tifter Sobatin| BRI ChAcham PHIBLY 13 Aged J07S
d 1.5 pH bufler B.865 (Pamiry pH ol Sshton| BEASAT CRAchom PHTTLS 13 Aped 2025
205 o b T (Pramary pH husber Séution it CRRsham FilLE 14 Agrk 2034
Operation No.: b 27 pH budfes 7.0 [tendand g4 ufler Sol coman HACH LANGE GmeH LT 1 iciobies 2020
am inThe 151 Lmi|
Date of Receipt: 2 Ear T 3.1 Inspuments g 2 1 trgh NEC-TISHTIS 17025 Latanmiy Aboedtisn ol Catbraton N 0008
22 Inaraen s Ng 22 a2 trmagh MEC-TESTE 170135 Labooiary Avc-ein of Caibrabin be 0061
Date of Calibration: 1 March 2024 3.3 Gariteos Rafomnon latmnal Ng 74 15 2 wacachia 1o
tharmpTremr, Earmeme, and nancvameiee The Sandars Sokdnon
Irepamaon and cortied by CPACham Lid i soorediod to 150 17034
e S0SEG 1T
14 Corthnd Satweenen Mamrial Npd 7 e 1 FTH Cartfrain Nr. PTH-PHOA-SEI00804T3 wrd Cartfcain hr PTH-
Calibrated by Mir Manas Someak Approved by 7 fé e boricou i+ M TR o
Specialist { MrPhasaphat Tuanjn | il Gamaty]
Maragor, Division of Calibration Laboratory ol arly b e
Dt of s 12 March 2024 Rasponsibla for the Technical Managomant Team i nheutio oh Sndm foie medcinion s shoisrary iin Ak i of st i cniy.
Tha

Thin Cartiica m smud in st wil 6 condions ol dcomdimio granked by i Thal Laparsry AccruSiton Schime shich nas assesses

cicsubinty of Mo laboratory ared b8 iracaabibly 1 ncagred nalinal slansams énd o ha ks of measuement mazed at ho
ol whandards morary, The cericals may =0 be fpnedecad athar a0 s Ll excep wih e oror wiken apval of He
um

F-C5-009 Ravision: 01 Date: 20-04-55 FC5017 Resision; OF Date: 20-04-65
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Calibration Report Calibration Report

Caertificate No.; ITIN01 01
Equipment: 2H Mt Resolution: DOTpH | ToW Certificate No.: 240171001
Manelsctuer.  METTLER TOLEDD Modsl: SwreeEasy pH Equipment; Dvgital Thesmomesar win ATD {pH Meter)
SehlMe: VTR Typa: Buncn kg Raeoluilon: LS - Moget:  SaranEasy pH
10 ot UAE AT (10738 SerwiNe:  IEA00 IDNe-  LAEWAT 0103553
Dt of 1 Bloreh 2034 Paga Sufs Manufociurer:  METTLER TOLEDD
Calibration Results: Date of 11 March M4 Pops 4ot 8
1, Calibration of GH Meter | Mpnuial Tampeeaturs Compansatian at 38 °G |
(Mt value bt adust 94 mi)
Voape B d s 1 ; Maticn ¥
ewsinal pe [—— Arrwrmga Indcmor aading Uncuttainty | Coverags Factoe Lpaation: oo} Cyralio Luboruioey, bibtanal Food
{my my wH i [k Emviranssnt Condition: Ambinnt Temparatern - -SRI
[] EIIREY a om ons 20 Reefativa Humisty Sim 02w
E 208 B o 200 058 )
a ) m £15 ass )
[ [ ] [ ans 2m
Gerition uf this fusils of Cafbestion:
1 001 o T an8 e
] 201 - [T 18 200 ¥ e w Ternrdt
0] e = om ) T8 Th Gafteatite: & dutermines By sumgating wilh a Answn lmseraiore
2 285811 20 [ una 200 Iram u stardard reEETSe ol
b AeilE i v ase 0 The i ek boaie i use ot 45 labostory s fne Niernatonsl
2 B | Waraast o) Taremiurs sesln e 1000 {7500 |
Elprbammiiit - aRlnde Toe:  -Bymbinen Saoe 2 Rularanza Stardad insinran
Manulselurir:  METTLER TOLEDD Modek:  nab Sakds Instrumant e Carlifieas ho. Due Dt Thraugh l
SoriiNg: S0ESTOY OMe. T P e
ot M, T and 10 PSL-TO8TTES DEdunaa TR
Prabrim Rumatascs Tharmeinlur (FRT) B
0 Bugpen Eguipnert | - Liw Temperature Batn {ISOCAL-D. Modst Eurcps-o Plur Bask, S8 341sin
FHomas lndicsioc view " o 1%} Uncartainty Gramrnga Facior
#H myv l2pH) LA
[ ] [T Za0 3. Tris cerificote s Saceatie i intminstional Sysien of Lints (5 Linta)
110 1 6.5 100 230 4 Thin cunFeuts mus canfied oy A Ihe Insiumms we rabtrmma
it £ a1 [ 20 & Thia vt - -
[T 3l [ 110 & Condiun of Caitaled fam Gogd
7. Pl Sl * | oot adjesmment M rjusiar

F-CE01E Agvizion, 01 Saln 200485

FAC5-032 Reizon: 01 Date; 20-04-65

e, D Services o Led

Services 150 LadpraorWanghin 55, Ladpreo-Wanghan R, Ladpezo, Ladprac, Bengkek 10230
Fheme : +66 (003 53R 2054, Finil < depeeervicesinfoffgmil com e am T T

CERTIFICATE OF CALIBRATION

Calibration Report Cxfiiobony S Page 1of's

Customer :  United Analyst and Engfneering Consultant Co. Lid, (Head Office)

Address : 3 Sod Udomsuk 41, Sukl it Rond, Bungehak, Phrakhanong,
Certficate Ho.: 2eHT1E0011
Eguipment: Dl Tremomensr win RTD {pH Meter) B 10260
Retaktion: [LRE. . Mosel SavenEaky gH
Sl Mo g DM LAE WAT 202553

Location of calibration :  Laboratory 315
Mafrduciues  METTLER TOLEDD

Date of Calibration: 11 March 2414 Pags Sal s Equip i UV-Mis b
Catbeation point: 140250 et 35850 h :  Agilent Technolagi
[ —
T b wis imo/eed in 1w Bat or dey taif 1o @ mnmem dephot 0 me Model : Cary 6
Dmimpson ol pretse. madu i N WA
Dmension of probe ; Diampnr 4 mm, Lengh 13 mm Serial No. : MY 13410009
Siheatf masanil Siairings o
D No. ¢ NiA
saandard Uncenainty
uuGtResting Gl gy ej [ BOMESOR Value £C) . :m Recebved Date : 20 May 2023
mA a0 1 290
51 24500 01 .00 Calibration Date : 20 May 2023
Y] 7 [T (=1

Issuo Date : 23 May 2023

L
Condition Instrument :  Good
UUC® - Uil Under Caltraon

Calibrated by ; 1 . 2

by Tue LGER

{ Mr Tanmwut Ristidach ) M, Chonthichs Ssngngoern )
Tochnical Manager Qualiry Manager
Ml ik ol s
The micamrerecrs capsbisity uf fu Shorstory wd it traceabilliy o seecgrtind
nameal ssndands [iboomary i fudl T L, Co, Lal
This rego beeed mutizhed by I prvidnga o
AnpTmmie 55 %

T 2

FLCE0E Aeinion. (4 Date. 200408

FMTOR02 ROF 1 1383
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DIQE Services Co L, DQE Services Co,Lid
32 50 Laibprao-Wanghin 55, Ladprao Wasghin Ril., Ladprso, Ladpeno, Banghalk 10230 m Servicas 12 Ladmmo Wanghin 5, Ladprao-Wanghin R, Ladpran, Ladpran, Banghol 10230
Fhame | +66 (017 538 2054, Ersal : dejeservieoainfisimadl com P Phioas : 66 (012 538 2054, Email  dieservicesinfolEgmail.com ]
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 2of 5 Certificate No, | SP23-021 Page 3of 5
Environment Condition:  Ambient Tempersture 25 = 5 ‘e Calibration Results : Without adjustment
Relative humidity 55 = 20 %RH Photometric Accuracy :
‘Wavelength CRMs Values | UDC Reading Correction Uncertainty Coverage factar
Calibration method : In-house method CP-01 Based on ASTM E275-08
| (om) {Abs) {Abs) (Abs) (Abs) L:
0.0000 00000 0.0000 0.0028 2.00
Certifled Reference Materials 1
_— 0.5787 0.5742 00045 0031 2,00
Material Serial No. Centificate No, Due date 1.0490 1.0423 0.0067 0.0029 2.00
2.1900 21847 0.0053 0.0075 200
Absahance Standard set 25760 95935 22 October 2023 0,0000 0.0000 0.0000 0.0028 200
4 i 0.5607 0.5577 0030 0.0034 2.00
Absabance Standard set 25757 95929 22 Outober 2023
10247 140234 0.0013 0.0035 200
Wirvelenph Standard set 25806 95916 22 Qetober 2023 izl il A i it
0.0000 0.0000 .0000 0.0028 2.00
Wavelengih Stndand set 25758 95915 22 October 2023 s 0.5236 05184 0.0052 0.0029 200
65
- - - 09634 0.9607 00027 0.0029 200
Traceahility This certification i traceable to the System of Unit at National - 19763 14715 0.0048 0.0081 200
Institute of Standards and Technology (NIST) through Starna Scientific Limited s i S0 908 =0
i 0.5191 05150 0.0032 0.0031 .00
Spectral Band Width of UUC: 15, 1.0003 D95l 00023 .03 0o
19487 19917 (OO0 0087 2,00
Sean Speed of ULUC © 50 nm/min 0,00 0000 0.0000 00028 2.00
0.5523 0.5501 0.0022 0.0030 2.00
Scan Interval of UUC: 0,15 nm. 0 Lo8w 1.0808 0.0001 0.0030 200
e i G OBl ks 2.0391 2.0336 (0055 0081 200
Resol 1 tometric 0. .
e s 0.0000 0.0000 0.0000 0.0028 200
Wavelength 01 nm. - 0.5601 05585 0.00E6 0.0031 200
L0512 10485 0.0027 0.0030 200
1.9294 19317 00023 0.,0083 2,00
MR L1102 PRS2 112
. .
nslumugy tenanslumuny
DIGE Services CoLid DE Serviees Ca Lid
3250 Wanghin 35, Ladprao-Wanglin R k10230 ] 2 32 Wanghin 55, Wingle . \ Banghok 10230
P - Ladpmao-Wanghin idpran-Wangain R, Ledpreo, Lodpraa, Bangkol :w_se""ces i Ladpran-Wamghin 55, Ladprac-Wangim Rd.. Ladpmo, Ladprio, Bangkol
Phane : <66 ({12 538 2054, Email: icesi e s Thane - 466 (112 538 2054, Email - deeservicesinéof gmail com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. | SP23-021 Page 4of5 Certificate No, :SP23-021 Page Sof §
Wavelength Accuracy @
Photometric Accuracy @
CRMs Volues | TUC Reading Correction Uncertalnty Coverage factor
Wavelength CRMs Values | UUC Rending Correction Uneertalnty Coverage factor ) ) () din .
{nm.) {Absh [Abs) (Abs) (Abs) 3 M1 410 028 nig 200
3 0.0000 0.0000 0.0000 00050 2.00 290,48 98 «aps gk e
0,7478 0,7436 0.0042 0.0058 2.00 - 875 o 018 200
257 G.0000 L0000 00000 0w 0 406 015 056 018 200
0.8686 0.864% 0.003% 0.6064 20 36093 3603 063 018 200
- 0.0000 TR 20000 0.0050 i FIEn 4120 [ nig 200
02912 02908 0.0004 0.0052 2.00 44504 A on o1k ai
150 0.0000 50000 00000 uRem 0 45366 4510 .66 018 200
0.6448 06398 0.0050 00058 2.00 46000 4595 o2 o8 100
536,59 564 [¥E] 0.18 200
63798 6383 -032 018 200
43138 4300 038 018 200
47250 4715 @00 018 200
513,47 5133 003 0.18 200
S28.88 290 012 018 200
s s130 017 018 200
SE5.35 S50 033 020 200
684,40 6845 gt 018 2,00
740,72 7410 -0:28 030 200
748,55 T4 0.08 018 200
H07.03 BT 6.0 (513 200
#79.28 795 -022 0.18 200

Fermark { - UL = Lk Under Calisrasion

MM = Mot Amalble

o fen

which for g e EE
= * basiyuies oam TSI seteeibied

- End of Certificate -

FM-MRG2 A8 1/1 1701 FM-0064 A1 171 L
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DQE Servioes Ca. Lid,
‘DQE Services 7 5o Ladpran-Wanghin 55, Ladro-Wanghin R, Ladprao, Ladprss, Bengeok 10230

Phooe - +66 (112 $3§ 2084, Email : dgeservicesinfoignail.com e s

CERTIFICATE OF CALIBRATION
Certificate No. 1 SP24-008 Page 1of§
Customer ¢ United Analyst and Engineering Consultant Co. Lud. {Head Office}

Address : 3 Soi Udomsuk 41, Sukh it Road, hal, Pt Bangkok 10260

Laocation of calibration :  Laboratory 115

UV-Vis I

Manufacturer :  Hitachi

Model : U=1900

Serial No.:  2021-064

D No.: UAEWAS 0062552
Received Date : 16 January 2024
Calibration Date : 16 January 2024
Issne Date : 19 January 2024

Condition Instrument :  Good

Calibrated by : T G§- Approved by : Qr?f?‘?ﬁ
1Mr.T;&Iﬂ Rittidach | | M. Chanthicha. Sangngem )

DQE Services CoLid,
Dﬂi Services 37 5ol Ladprao-Wanghin 25, Ladprao-Wanghin Rd., Ladpran, Ladpran, Bangiok 10230

Fhose : +66 (012 538 2054, Email | dqeservicesntodngrasil com remm

Technical Monsger Quality Manager
iom risali il cnly o e was walibvation sy,
(i Sl L ety B "
may ot thuan s ull ewcep wratem, apprerval of the IE Servives Co. |
.
onaslupuRu
IN-0HARE R L1
DOE Services G Lid,
DQE Services 250l LadproWanghin 54, Lodprao-Wanghin Rel., Ludsran, Ladpean, Bangkok 16230
Phone ; 166 112 538 2054, Email - dgeservicssinforiagmall cam s e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page Jol's
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UL Reading Correction Uncertainty Coverage fsctor
(.} (Abs) {Abs) {Abs) {Abs) &
00000 0.000 000040 0.002% 2.0
20 0.5780 0.575 0.0030 00031 2.0
10484 L6 00024 0.0029 2.0
21876 2186 0.0016 0.0080 2.00
0.0000 0.000 L0060 0.0028 200
0.5595 (558 (L15 00034 200
Be 10239 1024 00001 0.0035 200
2.1230 2121 00020 00079 2,00
0.0000 0.000 L0000 0.0028 2.00
165 0.5230 0.520 L0030 0.0030 2.00
0.9633 0.961 00023 0.002% 200
1.9753 1.975 L0003 0.0070 200
00000 0.000 0.0000 0.0028 200
sk 05181 0516 0.0021 0.0031 2.00
10002 0.999 00012 0.0033 200
1.9973 1.994 0.0033 0.0084 2,00
0.0000 0.000 D000 00028 2.00
S 0.5517 0.550 o017 0.0030 2.00
1.0803 L0 00003 (L0030 2.00
20373 2.032 0.0053 0000 200
(L0000 0.000 0.0000 00028 2.00
0.5591 0.558 0.0011 0.0031
53 LO518 1051 0.0008 L0030
1.9274 1.923 0.0044 0.0079

TR0 BRI L6201

REPORT OF CALIBRATION
Certifieate No.:  SP24-008 Page 2of$

i Condition :  Ambient Temp /a5 ¢

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
Absohance Standard sct 25760 115663 25 Octoher 2025
Absobance Standard set 25757 115638 25 October 2025
Wavechength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Tr + This certi ion is ble to the | 1 System of Unil maintained at National -

Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC ¢ 40 om,

Scan Speed of UUC : 200 nm/min

Sean Interval of UUC ¢ 0.1 nm.

Resolution of UUC : P ic 0.000 Abs.

Wavelength 0.1 nm,

wenanslumuny

-T2 AT 111202

DQE Serviees Ca, Lud

DQE Susuions 32 Soi Ladpro-Wanghin 5. Ladpeso-Winghin R Ladprao, Ladprao, Banghok 10230
Phuse - +66 (D12 538 2054, Email | dgeservicesinfosigmail com P
REFORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of 5
Photometric Accuracy :
Wavclength | CRMs Values | UUC Reading | Correetion Uncertuinty | Coverage factor
i) (Ahs) (Abs) (Ahs) {Abs) &
4is (0,000 0.000 0.0000 0.0050 2.6
0.746% 0.748 00011 0.0057 2.0
- 000K (000 00000 00050 2.00
(0.R674 0L865 00024 0.005% 2.00
01.0000 0000 (OO0 0.0050 2.00
9 02919 0.293 (L0011 0.0051 2.00
000060 0.000 (00600 00050 200
0 0.6430 0.641 Lon2o 00055 2.00

wenanslumuny

PTG Rl 11



DQE Serviess Ca.Lid.
DQE . 32 S Ladpeio-Wanghin 55, Ladpree-Wanghin R, Lodpran, Ladprao, Bangkol 10230
Services
Pliane  +56 (012 538 2054, Email | dqeservicesinfii prasil com ez
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page Sof 5
‘Wavelength Accuracy :
CRMs Values UUC Rendding Correetion Uncertninty Coverage factor

() (nm.} ) .} k
24154 24101 044 018 200
279.40 89 0.50 (4¢3 2m
28870 2RE0 {{rlH] wis .00
amn 3318 041 018 200
361.26 3608 046 0ig 200
ALEAE 4182 028 018 2,00
446.70 6.0 070 018 .00
45130 4531 LT3 .18 200
460006 4506 0.46 018 2.00
536,80 5364 050 018 200
63704 6376 034 018 200
440,74 44400 064 018 2.00
41212 472.0 0.22 (LA o0
51370 5135 0.0 018 200
£28.72 5282 052 18 o0
37460 5743 (X 018 2.00
58548 5830 048 [1B:1] 200
GH4.63 6E4.2 043 018 200
T40.27 400 0z 20 200
743.28 4R 048 0B 2.00
80716 8068 036 ig 200
/7970 870.2 0.50 g 200

Remark : - UUC = Unit Under Catimeation

- BIA = Nt Avalable

ity Ul of mreasorement i by b covprnge factor §

which fix a sommal i ,

- * Indwates son TI84 sccroditad

lﬂﬂﬁ"l‘ﬂijﬂ‘)ﬂﬂﬂ

- End of Certificate -

FPOE-TUSAIT 01 DR

Equipment : Elsctronic Balance Cert.No.: Z3MMI33
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2304-00150C-3
Procedure used :-

Calibration were conducted using In-house calibrat CP-0BM g to direct

meaguremeant method against standard waight.
Condition of this result of calibration

1. Refarence standard instruments:-

Instruments Model Serial No. 1D Ne., Test report No. Due date
1} Standard Weight Sat (E2)} 15884 24053 TORCOOT M-DO10-22 20 Jan 2024

2. This certificate Is valid only to the item calibrated on date and place of calibration.

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

4. This certificate is not cerified for any commerclal transaction.

5. This cerdificafion is traceable to the Intemational System of Unit,

Result of calibration { ) Without Adjustment  ( * ) After Adjustment by Internal Calibration

Range capacity ; 0g 0 B4 g Resolution 0.000001 a
Before Adjustment :
Balance Measurement Coverage
Applled Weight Reading Correction Uncertainty Factor
ta) (a) (9) (£mg) (k)
3 2989987 +0.020013 n.oze 2.00
3 E.000003 ~0.000003 0.036 2.00
After Adjustment :
1. Determination of the standard deviation of welghing maching (n=10}
Applied Weight Standard Deviation
(g) of Reading (g )
3 0.0000027
;] 0.0000020

tenaslumudeh

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
3 5 3 VICES

Cert.No.: 23MM3I3

Page: 1ol 3
Certificate of Calibration
Equipment ; Electronic Balanca
Manufacturer : Mettier Toledo
Model : XPE
Serial No, : B322373883
1D Ne. UAE AIR 01812556
Submitted by : United Analyst and Enginesnng Consultant Co. Lid.

3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,

Bangkok 10280
Location : Balance Room 2
Received order : OF April 2023
Calibration Date : OF April 2023
Ambient Temperature : 15 Cwd e
Relative Humidity : 30 %1080 %
Calibrated by © Suwll lmgai

Approved by : .
Appraved Signatory
{ i Pomthippa Tameyakul

(/) Malea Butkrusa

Issue Date : 10 Aprl 2023

The

Equipment : Electronic Balance Cert.No.: 23MM3323
Condition As-Received :  Used ltem Page: 3of 3
Reference ; 2304-00150C-3

Result of calibration £) £
2. Effect of off canter loading -

A mass of 2 g was placed to various posiion on the pan. AN R @IG
The weighing machine reading eror obiained is given in the table Frond Fam ]
Maximum difference between
Positien1  Position 2 Positlon 3 Pasition 4 Paosition § off-center and central loading
(g} (g) (g) (@) (g} {g)
~0.000006 -0.000007 -0,000007 -0.000010 -0.000002 0.000004
3. Departurs from nominal value
Balance Measuremant Coverage
Applied Weight Reading Correction Uncartainty Factor
(g} (g} (g) {tmg} (k)
Unload 0.000000 0.000000 0.0080 237
o.ot 0.000898 +0.000002 0.0060 213
005 0.050003 -0.000003 0.0070 205
01 0100007 0000007 0.0080 202
0.15 0150000 D.000000 0.011 2.00
AT 0.159898 +0.000002 0.014 2.00
02 0200002 -0.000002 0014 200
1.5 1.500001 =0.000001 0.020 2.00
3 2.999830 +0.000010 0.026 2.00
4.5 4.499094 +0L 000006 0.036 2,00
B 59990982 +0.000018 0.036 200
Tha raported uncertainty of measurement was based on a slandard inty Itipliad by 8

tactor k , providing a level of conflidence of approximately 95 %.

—olo-

mnms'lzimuﬁw :



-
TECHNOLOHGY PROMOTION ASSOCIATION (THATLAND-JAPAN) m

)
QUIPENT CALIBRATICN AND TESTING SERVICES  552—=s
o

CORIORATE SERVICES

53

PATTANAKARN lllil:ll‘\D s IX"::I:LlI‘:::‘zlA\:‘LJ\?\D BANGROK MI230 :T&":J';: Eﬂulnlﬂ@l"t : Incubator Cort. No.: 23TM378
Condition As-Received :  Used llem Page: 2of 3
Reference : 2304-01550C-1
Cert. No.: 23TM3TE Procedure Used -
Page: fof3 Calibration ware conductad using ion p CP-0TO2 ta direct
Certificate of Calibration mﬂfm with Data Acquisition which connectad with Resistance Temperature Delecter | RTD )
Ihe temparature scale used was based on IT5-80.
Equipment : Incubsatar Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer Memmert Instrument Model Serial No, Cert. No. Due Date
1} Data Acquisition 34BTIA MY4B001451 23LMET 25 Feb 2024
Model : IFP 260 2. This cerfificate is valid only to the item calibrated on date and placs of calibration
3, This i ion s 1o the | Systam of Unit.
Serial No. : VB15.0187 Result of Calibrati (") Without Adjustmeant
Function of UUC* : Temperature Source
10 No., UAE MIC 0032558 Fresh air setting : Mot Avaltable Environment during calibration
Beginning Finished
Submitted by ! United Analyst and Engineering Conaultant Co. Lid Temp. (G } 25 26
3 Sol Udomauk 41, Sukhumvit Road, ’f REL Humid. { % &7 &1
Bangchak, Phrakhanong, 2 u AC Supply { Volt | 220 220
Bangkok 10260 & L
Location : Micrebiology Laberatary 1 s doaTliai Ref. Std.
3 P 1D No.:
Received Order ; 11 Aprl 2023 & ) 1 19RTD-2/1
Calibration Date : 12 April 2023 H T 2 19RTD-2/2
Amblent Temperature : (26+10)°C 2 5,.2;!_ 2 / 3 19RTD-213
Redative Humidity © (60 +30) % = — ot 4 18RTD-214
Calibrated by : Praacha Hiahis e ‘; :zﬁl—gfé
T 1SRTD-27
Approved by : %_[u_ Prabe Installation Details : Dimension of Chamber : 8 19RTD-2/8
Approved Signatory 2= Bl 0= 050 m 20t Sl
{ ) Pomthippa Tameyakul b= B0 em LE 064 m
(/) Malea Butkriea €= &0 em H= 080 m
{ ) Suwit Imjai Capacity = 028w
lasue Date @ 24 April 2023

The Uncertalnties are for a conflldence probability of approximately 95%

T,
PR
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIREATION AND FI3 % _(E‘*\\;?
53404 PATTANAKARN ROAD SO0 |, SUANELIANG. it KSC-TSFTIE I
Equipment : Incubator Cert. No.: 23TM378 TEL, 0-I717-3MKL 2% FAN.® CALIBRATICN fas
Condition As-Received : Used ltem Page: 3of3
Reference : 2304-01850C-1
Result of Calibration ("} Without Adjustmant 23::;?29
3
Function of UUC" : Temperature Source . -
Fresh air setting : Nat Available Certificate of Calibration
Calibration| wucs | uuce T Overall 0
Paint | Setting | Reading stability unifermity | Varlation| Factor Equipment : Incubator
ey | ey ] ey (£°C) (e ("c) K
35.0 35.0 350 0.052 053 0.60 2 Manufacturer : Memmart
Calibration 1! d Temperature ( °C }
Point Fosition Mo Pt
(e 1 [ 2 [T 3 T & T 5 [ 6 [ 7 | 8 [ofet}| isc) = i
350 | 35082 | 35148 [ 34,817 | 35149 | 34604 | 35.323 | 34.773 | 35058 | 34.802 0.30 e a :
Average® : The average of 30 values in sach position. D Ne. UAE MIC.021/2561
Temperature stability : One-half of the greatest i of ire al any one sensor,
T y & Tha i i of measured al any sensors and e measurad Submitted by : United Analyst and Engineering Consuliant Ca., Lid;
temperature at the reference location which are abserved at the same time or at as close an observation time as 3 Soj Udomsuk 41, Sukhurmvil Road,
possible bo the pattern or ity within the chamber under steady-state conditions Bangchak, Phrakhanang,
Ovarall iation : The D of the i and minimum measurad temperafuras throughout ohaervation. Bangkek 10260
UUC* : Unit Under Calibration " . 302
MNote @ The reparted uncertainty of measuremant was included stability and excluded uniformity Location:: Microbioiofy \aboratary (02}
The reported uncertainty of measurement was based on a standard uncartainty multiplied by a coverage Received Order : 27 April 2023
factor k, iding & level of conil of approxi y 95 % Calibration Date : 27 Aprll 2023
Amblent Temperature : (26+10)°%
-ofo- Relative Humidity (50430 )%
Calibrated by : Tawalchai Pama
Approved by : %}. x
Appreved Signatary
{ 4 Pomthippa Tameyakul
{¥ ) Males Butkruea
[ ) Suwit Imjal
Issue Date © 11 May 2023
The Uncer are for n d 5%
g ervies ]
wwnenalumiiigh. wnealumugy



Equipment : Incithator Cert. No.: 23TM729

Condition As-Received :  Used ltem Page: 2of3
Reference : 2304-04610C-7
Procedure Used :-

= were d using CP-OTo2 o direct

mathod with Data Acquisition which connected with Resistance Temperature Detector [ RTD ).
The temperalure scale used was based on |TS-80.
Condition of this result of calibration
1, Referenca standard Instrumant:-
Instrument Model Serial No, Cerl. No. Dug Date
1) Data Acquisition 348724 MYST013711 221 M83 02 Jul 2023
2. This certificate is valid only to the item cafibrated on date and place of calibration.
3. This certification is traceable to the Intemational System af Unit.
Result of Calibration :- {* ) Withaut Adjustment

Function of UUC* : Tampearatura Source
Fresh air setting : Close during
Beginning Finished

Temp. { 'C) 20 21

_{ REL Humid_ { % ) 72 77

2 2 AC Supply { Volt | 230 231

g g
ety T Ref. Std.
y ‘:ﬁm Position : b
8 | 8 1 18-18RTD-01
| & ‘4 18-1BRTD-02
3 fmj—‘— = 3 18-1RTD-03
— 4 18-1BRTD-4
] 18-18RTD-05
8 18-18RTD-10
7 18-18RTD-07
Prabe Installation Details : Dimensicn of Chamber : 8 22-1BRTD-08
a= 10 cm D= 05 m 4 jref.} 18-18RTD-M
b= 10 em W= 064 m
€= 10 cm H= 08 m

Capactty = 026 m

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3t EQUIFMENT CALTRRATION AND TESTIN

5344 PATTANAKARN ROAT 500 | K, .
TEL. (LITIT-3000-20 - BAX. I

AE-THI T
caLBRATION 338

Cart. No.; 23TM7E3

Page: 10of3
. » .
Certificate of Calibration

Equipmant : Autoclave
Manufacturer ; ALP
Model - CL-40L
Serlal No. = a0avsa
1D No. : UAE MIC.026/2563
Submitted by : United Analyst and Engineering Consullant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong.

Bangkok 10260
Location : Microbiology Laboratory (301)
Received Order @ 27 Agril 2023
Calibration Date : 27 April 2023
Ambiant Tamparatura : {W10)C
Relative Humidity : (80£30 )%
Calibrated by : Preecha Hiahib
Approved by @ -

Approved Signatory
{ ,) Pomthippa Tamaysakul
) Malee Butkruea
{ ) Buwit Imjai
Issue Date © 11 May 2023
The U intics are for d huhility of b
v
enmslunugy

A 0053944

Equipmant : Incubator Cart. Mo.: 23TM7T29
Condition As-Received : Used item Page: 3o0f3
Rafarence : 2304-D4610C-7
Result of Calibration :- {*) Without Adjustment
Function of UUG" : Temperature Source
Fresh air setting : Cipze
Calibeation | UUC* | uue® | T T Overall
Point | Setting | Reading stability jation| Factor
ey jey | (e (£°C) (c) L) k
220 220 220 0.058 an 019 2
440 440 A4.0 0.086 050 0.87 2
© ('c)
Paint Position
(4G} 1 2 3 4 5 5 7 8 [9frel)| (=T
220 22000 | 22038 | 21.071 | 22,005 | 22.004 | 22.000 | 21.941 | 21.950 | 22.022 0.30
44.0 44.303 | 44447 | 44,029 | 44,204 | 43800 | 43.805 | 43637 | 43.923 | 44.085 0.30

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

Temperature stability : One-half of the greatest i i of af any one sansor.
Temperature unifermity : The maximunn diff of d at any sansors and the measured
temperature at the reference location which are observed al the same lime or at as close &n observabion fime as
possibie o ine the e padtern or y within ihe chamber under steady-state conditions,
Overall fon ; The Diffe af the and minimwm d hout chservation.

UUGC™ : Unit Under Calibration
Mote : The reported uncarisinty of measuwrament was included stability and excluded uniformity

The reported uncertainty of measurement was based on a standard uncerainty mulliplied by & coverage
factor k. providing a level of confidence of approximataly 55 %

~olo-
v
wwnehalumig.
Equlpment : Autociave Cort, No.: 23TM7E3
Condition As-Received :  Usad lbam Page: Z2ofl
Raference : 2304-045100-2
Procedure Used :-
Callbration were wsing in-house calib [ CP-OT03 according to dinect

messyrement mathod with Data i which with Tl Typa T

The temperature scale used was based on ITS-80.
Conditien of this result of calibration
1. Refarence standasd Instrument:-
Instrumant Medal Serlal No. Cert. No. Due Date
1) Data Acquisilicn 49724 MYEB002411 22LMIES 26 Nov 2023
2. This cerificate is valid only 1o the item calibrated on date and piace of calibration
3. This cerification is raceable fe the Intemational Systamn of Unit.
4, This resull of ion covers For the ion of goods and material which
could be infectad with organisms categorized as Hazard Group 1, 2 and 3**
"= ion of pathog ing to hazard and of second edition, 1990 )
It does nat cover autociaves far use with materal Infect with arganisms in Hazard Group 4, for which
complele and of infected is i to be essaniial.
This result of calibration does net apply to sterilizers or desinfectors wsed for madical, dental, pharmaceutical
ar velerinary purpeses which are directry concamed with patient care, or thase used for fabrics subjected 1o
sterilization which are required to be dry at the end of eycle.
it of Callbration :- {* ) Without Adjustmant

Function of UUC* : Temperalire Source
Environmantal
- 1°C) [ (%RH.)]_(val)
Beginning of Callbration 7 (2] 20
B Finlshed of Calibration 27 58 230
Position Description L
T : 1D No.:
1= |Cenier of chamber 18-20TC-04
2= |Temperature sensor 18-207C-05
3= |Exaust port 1B-207TC-06

Hialy, .

v
enslaumungu
a 1159968



Equipment : Auloclave Cart. No.: 23TM7E3
Condition As-Received :  Usad ltem Page: 3cf3
Referance ; 2304-04B10C-2
Result of Callbration - (* ) Without Adjustmant
Function of UUC* Tamparature Sownce
o { Set: Temp = 1150 "¢
period = 15 minista
uuc* uucH Average” _ | Pressure Coverage
Sotting | Reading | Position | Standard Reading | *™* | Reading ["""*™™|  Factor
=3 [Ch (ch {4°C)| [(MPa) () k
1 115213
1150 1150 z 115,168 022 0.08 [+hri=] 2
3 115.260

Operating parameter Set : Temperatura = 121.0  °C
Sterilization period = 30 minute

uuc* uuc Average" .| Pressure Coverage
Setting | Reading | Pesition | Standard Reading tabiliy Reading VAT e
(°cy (') (e (2°C)| (MPa} [ [2°C) k

1 121.260
1210 121.0 2 121.224 0z 11 ors 2

a 121,284

Average™ @ The average of 30 values in each position,

Stability ; One-half of the grestest maxi af at any ane probe,
ULC*® : Unit Under Calibration

Motz : The reported uncerainty of measurement was incluted stability and excluded uniformily

The reparied uncertainty of measurement was based on a standard uncartainty muliphed by a
coverage factor k, providing 2 leved of confidence of approximately 85 %

-ole-
M,
L}
ensslumugy
a 1159967
€= DKSH
Cerlificate Mo CO7240167 Page 2of 3

Calibration Results:
pH Scale

Input pH Meter Reading umlnty;rr‘w Coverage Facior (K}

(miv} {mv) Emor (mV) (pH)

14,12 414 042 0,00 0.58 200

354,96 a55 004 1.00 0.58 200

2958 208 0.20 200 058 200

236.64 27 0.36 3,00 058 200

17748 e 052 400 0.58 200

118.32 118 032 5.00 n.5a 200

5918 50 0.8 600 0.58 200

a 1] oon 7.00 0,58 200

-58.16 -59 018 a.0a 0.5a 200

1832 118 naz .00 0.58 200 N

-177.48 ATT 048 10.00 0.5a 200

-236.64 238 DB 11.00 n.&a i 200

-285.8 -206 -0.20 12.00 0.58 200

35095 355 004 100 ns8 T 2m

1412 A1 012 14.00 058 200
il
Ry

Bargrtas, Presktansseg, Danghos 103
Fho: +68 2430 1000 v w

wonenslumuny

Delivering Growth - in Asla and Beyond, CAL-FM-COT-14: § A 2054

&= DKSH

Certificate of Calibration

pH METER Certificate No.: COT240187
: SevenEasy |zsued Crate: 8 April 2024
Serlal No. {er 1.y 1230525212 (UAE WAS D030265%)  Job No.:  WO-D0024208
Manufacturer: METTLER TOLEDD Page: 1of 3
Blectrode Serial No.: 1156883 Model:  Iriab ScBds  Brand:  METTLER TOLEDO
Condition: In Condition
Customer; United Analyst and Engineering Consultant Company Limitad

3 Soi Udomsuk 41 Sukhumyit Road,
Bangckak, Prakanang, Bangkok 10260 Thailand

Enviranment Condition; Temperature 2| C ¢ 2 4
Humidity 50  WRH + 15 %WRH
Calibration Place: Ervi L v, DKSH Technology Limited,

2533 Sukhumvit Road, Bangchak,
Fhrakhanang, Bangkok 10260 Thaiand

Calibration By: Miss, Orawan Khiaiphlo

Calibration Date: 9 April 2024

The Method used: In houss method, CAL-WI-58, bese on ASTM E 70-07

Traceshility: This certificate is traceabls fo 51 Units, Sample Test is assured through primary

rresurement method Hamed cell, through CPAchem Lid. (ISOFEC 17084) Cerlificate
Mo, 93B377, 931985, 931584 And pH Scale Iraceable to the 51 Units maintained by
Mational Instibute of Metrology {NIMT), Thailand through Industrial Foundsation
Electrical and Electronics Institute Cerificate No. CAZ0230350EA

_ Ow s

(Miza Orewan Khisiphial (Mr. Nitinun  Seihawsan)

Person in charge Authorized signatory
‘T caritficaln i i the urely of messinsment acming in fie inlemationsl Symem of Ui (511, 11 provides imeaatity of mamsusmat In imemalicral
o matoral slamdon? o oo recogniond rafionsl shndan istones,
The Sainty walec is the msparites uocarmry o the stmesant uerminy mbobed oy Fn crewage fctor (kg 0
Fotin il W 1GUM).

b i by et fom snetiors. Tha smeidls rlate oty b i e mstnl, calbeatnd o sarmpind. The rap shal nol
o mgmckead vapt 1 b mdhul gl ol DKEH Technekogy Lirsted

Ahiin A emlal dvde
R ——

rint
S5 i BTN e T Ty
355 Buabud Assa Borgihih, Firasna

Fivces. 56 2500 T008  Eus

a wenasluauny

Delivering Grawth - in Asiz and Beyond, CAL-FW-COT-14: 8 Apr 2034

€z DKSH

Certificate No.' CO7240187  Page 3of 3
Practical slope and zero point®

The three-paoint calibration using three standard buffer solutions; pH 4.008 | pH 6,985 and pH 9.857
-During cafibration, display of pH meter reading: pH 4.00 , pH 7.00 and pH 10.01

The practical slope of the pH elecirode; ET.01 [mVipH), BE.37T%
The zero point of the pH electods; 848 (pH)
Sample Test Results
Standard Bulfer Unit Usder i Uncertainty of o
Soluticn (pH) Calibration {pH) o) Measurement (pH) e F L

4.008 5.99 0018 00070 2,00
6085 T.o0 0.015 0001 200
8097 10,02 n.oz3 0.0074 2.00

* Calibratan Marked * Mot TISE Accredited * in this Cartillcate have been Includad for completeness.

The End of Certificate
b farshars il e
Lirare
T TN M TR T SERED
e Fraet Basgenas Preabances; Baschsd 2160 '
Frone <66 2809700 Emad Wit lﬂﬂﬂ"li‘lﬂﬂ‘wﬂll
Balivering Growth - in Asia and Beynnd, CAL-FM-COT-14: & hpe 2024



&z DKSH &= DKSH

Certificate No.: C15240373

& Certificate of Calibration Page: 2012

Reference standard ment:
o [ Equipment | Corfcateno |  Coldale | NextCal date
2 May 24

Equipment: Digital Thermeemeter with Probe Carlificate No.; C15240873 I_w | orestorm | aweya |
Modet: SevenEasy pH Issued Date: 09 April 2024
Serial No.: 1230525212 Jdob Mo.: WO-00024208 Calibration Results:
Manufacturer METTLER TOLEDO Page: 1of2 Without Adjustment
10 Na: UAE WAS. 00312553 Condiion:  In Condition Sensor Type: RTD Channsi: -
Diamater (rmm) 4 Length {mm): 135 Immersion {mm}: 110
Customer United Analyst and Enginearing Consillant Company Limited Calibrate Point.{°C) | STD. Reading (*C} | UUC. Reading {*C) |Cormection of UUC (*C)| Uncertainty (£ *C)
3 Soi Udomsuk 41 Sukhumvit Road, 15.0 15.010 15.1 -0.080 0.076
Bangckak, Prakancng, Bangkok 10280 Thailand 250 25.006 751 -0.084 0.076
B0 35.004 asn 0.004 0.076
Envin Candition: n'T @ 3'c
Hurmidity: 50 %RH + 20 %RH
Voltage: 220VAC +  10%
The End of Certificate
Callbration Place: Tharme-Hygro Laboratary, DKSH Technology Limited.
2533 Sukhurmvit Road, Bangehak,
Phrakhanong, Bangkok 10280 Thailand
Callbation By: Wr, hateekam Mitjil
Calibration Date: 09 Ap 2024
The Mathod used: In house mathod, CAL-WI-18, by comparision with standard thesmomater
Tracaability: This ceri is ble to the ional System of Uinit maintained by
Quality Rebom Co. Lid. {QR} Certificate No. QR23-1073
=
v
(Mr. Nateskam Mitjit) (Mr. Pramote Ramrong)
Person In charge Authorized signatory
This covificale i Ksund ha units of MBsswement nmomhﬂ.lo e inemational System of Units (S1]. i provides Foceaboy of
The " urcertaingy suled & bt muﬂeﬁ:i"ﬁr which I3 the v multipied by fhe
covetage Tacl (Wo2) i provide @ evel of cooldance of appeomately BE%. 1 is determined n acoonsance with e Guide to Expression of
Uncarainty i Masscramist (SUM)
Thasa rsdts miny ba affaced by o . Tha rosuts 1 i BemE beed, calbrated o samphd
This repert ahill not b eproduced arceet in Al witheul appeoal of DMEH Tachnology Limited.
i Sarmtarn me'hlaf] e 1A Eamiemare e Tan e
s Limtaa TR T .

v
T e e e v e s TS 1200

S . i eyt ke .
s = 2L -

: wnanslupaumy wenasluauny
Dafivering Growth = in Asia and Beyond. CAL-FM15-14: 06 Dos 2022 Dellvering Growth - In Asia and Beyand. GALFMC15-14: 08 Dot 2022

Q% DKSH
e €& pKsH

Certificate of Calibration

e Without Adjustmeet ;
os MSCATSETIS 10628
ey
04
Equipment: CONDUCTIVITY METER Certificate No.: C24240057
£ Model: Lab 055 lssusdDate; 11 Mareh 2024
oz Seral Mo. (or ID.}: 16300356 ok N, WO-00020308
a1 i Manufaciurer: Sl Anaivtic Page: Tof 2
g Electrode Serial Mo, 16070067 Modei: LF413T Brand - S Analytic
+= +
it - Candition: In Condition
oz T r
Customar: United Analyst and Engineering Consultant Coempany Limited
s 3 Soi Udomsuk 41 Sukhumvit Road,
o Bangckak, Prakanong, Bangkok 10260 Thailand
1.
) 50 100 15.0 00 280 30 350 00 B0 S5
Environment Conditicn: Tamperatura 23 ¢ + 2 C
[er— U mLcert [ Toenpuratuire (5] Hurmidity 50 WRH + 15 WAH
Cafibration Place: Enviranment Laboratory, DKSH Technalogy Limited.
2533 Sukhurnvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Pongplsut Susbchantha
Calibration Date: 11 March 2024
The Method used: In housa mathod, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14
Tracesbility: This cartificate is raceabla to the S1Units maintained by CRM of NIST{SRM)
through GPA chem Ca., Ltd. {ISOAEC 17034) Certificate No, $60753, 880501,
%0883
Wetvsos DS
S _
(Mr Pangpisiul Susbchantha) (Mr.Nitinun Srihawan}
Parscn in charge Authaorized signatory
arificane is Ssued the s Ui (501 provicms fmosusd ity of messusment o insmationsl o
nty mm’\ll‘h‘fichll i % {k=2}
his the Guige 1o Lincerainty in {GUM}
m ol try Tha msiudts ssdatn anty 10 tha items iesied. calibeaied o sampled. The ecor stal nat be
reprodued scent in ful without monsnesl of DKSH Technokay Listiad
Ut Mamatw meTalal dofin
Do Tactmabegy Lis N
Dalivering Growth = in Asia and Beyond. . I e e ”;m.mwwm. i .
Fhane: <66 2838 7000 Emad: Wikt
onansluaauny naslinlugu
Delivering Growth - in Aslz and Beyond, GAL-FIACA-05: 12 Sep 2022



&%= DKSH

Certificate Mo.: C24240057 Page: 2af 2
Calibration Results:
Before Adjustment AT TI- T
CALBRATION 0088
Standard Unit Undar Calibration Coverage Factor
Correction Uncertainty | 2 )
Conductivity Solution Reading (k)
25000 pSiem 26,7 uSiem <1700 uSicm 200 021 Slem Cert. Mo.: 24TM303
s T O O . 2% W __um Certificate of Calibration s
113 mem 1084 mSlom 20 mslem 200 08T mSEm
Equipment : BOD Incubator
After Adjustment ;  at 1413 pSlem
Standard Unit Under Calibration Cowerage Factor Manufacturer : Arco
Corraction Uncertalrty { + )
Conductivity Sclulion Reading (3] Modal : Uci-{330
25000 pSiem 59 wSiem 0800 uSicm 200 o2t uSim
14120 uSem W13 JiSiem 0.0 WSlem 2.00 9.0 uSicm Serial No. : 13URC4S013201
M3 mSiem 1075 mSkm EF ] msiem 200 067 mSiom 1D M.+ LIAE WS, O18/2561
Submitted by : Unéted Analyst and Engineering Consultant Co_Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
The End of Certificate Location : Lah Floor 2
Received Order : 10 Fabruary 2024
Calibration Date ; 10 Febraary 2024
Ambient Temperature : (26+10)°C
Redlative Humidity : (50£30)%
Calibrated by : Tawatchai Pama

Approved by : ?ﬁmb_{o&—“

Approvad Signatory

() Pomihippa Tamsyakul
{ v} Unnopphaol Harachai
() Suw# Imjai

Issue Date @ 18 February 2024

b i nTaTal $in
[

Gra T
A TR i
Dedivering Growth - In Asia and Beyond. ‘aﬂms LQL"FM"IQE 12 Sep 2022
Equipmant : BOD Incubator Cert. No.: 24TM303 Eqquipmaent : BOD Incubator Cert. No.: 24TM303
Condition As-Recelved : Used ltem Page: 3ol 3 Condition As-Received :  Used ltam Page: 2of3
Reforenca : 2402-02340C-1 Reforance : 2402-02340C-1
Result of Calibration :- ("} Without Adjustrment Procedurs Used :-
Funetian of UUC® : Temperature Sourca = were using on pi CP-OT02 based an TLAS G-20 accarding fo direct
Fresh air setting : Mot Availlable measurement mathod with Data lon which with i Datector { RTD ).
Calibration] LUC" uc Overall The temperature scale used was bassd on ITS-80,
Point | Seiting |Reading|  stability Factor Coniiitlon of this result of calibratin
(6 ) ()| (e (4°C) (*c) (') k 1. Reference standard instrurment:-
20| 701 | 188 037 orz 4 2 liument SeralNo.  Cert.No.  Traceshle s Dk,
= 1 ) Data Acquisition MY5g003411  25LM208 TRA 27 Dec 2024
58 Measured :::':;:‘“m (e 2. This certificate is vabid only to the Asm calibrated on date and place of callbration.
3. This certification |s traceable to the International System of Uinit.
LG t [ 2 [ 3 T 4T 6T 6 [ 7 T 8 Japen)| (+c) Remark : TPA : Tachnolegy Promation Asseciation ( Thailand - Japan |
200 | 10873 | 10.803 | 20.322 | 19.690 | 19615 | 19.585 | 19.612 [ 19.550 | 19.645 | 058 Result of Calibration = ) Without Adjustment
Average* : The average of 30 values in each position. Function of UUC* : Temperature Sounce
Temperature stability : One-half of the grealest max of P &t any one sensor. Fresh air setting : Net Avaitabie during calibr
1 The diffe of at any sersors and the measured Baginning Finished
temperature at the reference iocatlon which ane observed al the same lime or at a8 close an observation time as Temp. (°C ) 28 Ll
possible to the pattsm or within the chamber under steady-state congitions. —f [REL.Humid. { % ) Eil) 65
Overall + The Diff of the maximum and minimum o . 4 4 [AC Supply { Volt) 233 234
UUC* : Unit Under Calibration (=] ©
Mote : The reported uncertainty of measurement was incheded stabifity and excluded uniforméty ;| Bj per® Position
The reported uncerainty of measurement was based on a standard uncertainty multiplied by & coverage H i Hiz
factor k, providing a level of confidence of approximataly 95 %. E - i ;
-ola- W-z.:’:s'z;:_ c/h / L
- - 4
w | &
[
7
Prabe Instatlation Ditails ; Dimension of Chamber : G| SIAE |
e M om e Bl 8 et} 2RTO-218
b= 1 om = 12 m
o 1 em ] 2 m

Cagacity= 089 m'

mnm-s'%_f mnmi’m&y,



DQE Serviess Co, Lid DQE Services Ca, Lid,
DQE Bt 32 S Ldprasr-Wanghin 55, Ladpruc- Wanghin Rl Lacipran, Lackiras, gk 1230 DQE Seryices 2 Soi LadpraWanghin 55, Ladpeso-Wasghin R, Ladpeno, Ladprao, Bangiok 10230

Phime ; 66 (0)2 535 2044, Email ; dqeservicesinfofgmail com e Phone : +66 (12 £34 2054, Email ; dqeservicesinfoiiignail.com o)
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certificate No. : SP24-NE Page lof 5 Certificate No.:  SP24-018 Page 2of5
Customer : United Analyst and Engineering Consultant Co.Lid. (Head Office) Environment Condition : Ambient Temperature 25+ 5 ¢
Address : 3 Soi Udomsuk 41, Suk it Road, B halk, Phrakt Bangkok 10260 Relative humidity 55 £+ 20 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment : UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer : Agilent Technologies Material Serial No. Certificate No. Diue date
Model : Cary 60 Ahsobance Standand set 25760 115663 25 October 2025
Serial No. ¢ MY 15410009 Absobunce Standard set 25757 115638 25 October 2025
D N,z UAEWAT.02002558 ‘Wavelength Standard set 25806 115657 25 October 2025
Received Date: 7 May 2024 Wavelenpth Seandard set 25758 115665 25 October 2025

Calibration Date ;7 May 2024 Traceability : This certification is hle to the | iomal System of Unit maintained at National -

Isste Dde § 9 May 2024 Insiitute of Standards and Technology (NIST) through Stama Scientific Limited

Condition Instrument :  Good Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 60 nm/min
: Al ed =
Calibrated by T LI; ﬁY pproved by : sfareh
[ Mr.Tanawut Rittidach | { M. Chonthichs Sangngem | 1 A UUC 0.15 am
Technical Manager Quality Mansger
el iy Resolution of UUC: Pt e 0.0001 Abs.
apahilily oF the
This oot ther i il emoeps with the prior writies sppeereal of the DGR Services Co., Lat Wavelength 0.1 nm.

LONETS LA ienansliinauAy

DQE Services Co_Lub. DQE Services Ca. Lul
DQE Suriiees 32 Soi Ladprac-Wanghin 53, Ladprao-Wanghin Rd.. Ladprac, Ladpran, Bangkak 1{220 DQE Sepilies 32 Sol Ladprac-Wanghin 55, Ladpran-Wanghin Rd., Ladpean, Ladpran, Bangkok 10230 &
Phang ; +56 (032 338 2084, Email ; dqeservicesinfix@gmmil. com [t Fhome ; =66 (0} 538 2034, Email | dqeservicesinfordjgmail.com it o)
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of5 Certificate No. : SP24-018 Page 4of5
Calibration Results : Without adjustment Photometric Accuracy :
N Wavelengih CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Aceuracy
| (om) {Abs) {Abs) {Abs) (Abs) [3
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage lactor 0.0000 00000 (L0000 00050 200
(mn.) (Abs) (Abs) (Abs) (Abs) A = 0.7469 0.7435 0.0034 0.0057 200
©.0000 0.0000 0.0000 o.0028 b 0.0000 00000 0.0000 0.0050 200
0.5780 0.5747 0.0033 0.0031 200 257 S e dias i 5
420 10454 10438 0.0046 0.0029 200 0000 S0000 o000 00050 200
21876 2182 0.0044 00080 240 iy 02919 02007 0.0012 0.0051 200
0.0000 00000 0,0000 0.0028 2.00 0.0000 0.0000 0.0000 0.0030 200
0.5505 0.5581 0.0014 0.0034 2.00 30 05430 o0z 0.0028 0.0055 200
b 1.0239 1.0231 00008 0.0035 2.00
2.1230 21219 0.0011 0.0080 2.00
0.0000 00000 0,0000 0.0028 200
0,5230 05184 0.0046 0.0030 200
63 0.9633 09614 0.0019 0.0029 2.00
19753 19731 0.0022 0.0070 200
0.0000 0.0000 0,0000 0.0028 2.00
05181 05150 0.0031 0.0031 200
Al 1.0002 0.9964 0.0038 0.0033 2,00
1.9973 19914 0.0052 0.0086 2.00
0.0000 0.0000 0.0000 0.0028 200
0.5517 0.5485 0.0032 0.0030 200
=+ 1.0803 10772 0.0031 0.0030 200
20373 20203 0.0080 0.0080 2.00
0.0000 0.0000 00000 0.0028 2.00
0.5501 0.5565 0.0026 0.0031 200
e 10518 10482 0.0036 0,0030 200
1.9274 19202 0.0072 0.0079 2.00

ienanzlenuay enaslinauey



DQE Services Co, Lid.

DOE Serviees Co. Lid.
DOE ¢, \icas 7250l Ladwoo-Wanghin 55, Ladprso Wanghin R, Ladprsa, Ladpran, Banghk 10230

Phasne : =6 (02 $58 2154, Email : dgeservicesinfodz geosil. com T

DQE R 32 Sai Ladprac-Wanghin 35, Ladpenc-Wanghin Rel, Ladpra, Ladpran, Bangkak [0230)
Phone ;=66 (012 538 2034, Email ; dgessrvicesinfodignmail. com ey st
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page Sof5
‘Wavelength Accuracy :
CRMS Values | UUC Reading |  Correction Uncertalnty Coverage factor

{mm.) {mmn.) (mm.) {mm.) &

241.72 2420 -0.28 o1g 2.00

279.45 35 (05 (AL 200

2RTE] 2319 -0 018 200

33406 ms 016 018 2.00

360,93 360.5 043 018 2.00

418.59 4181 49 18 200

44594 56 [k 018 2.00

453,66 4533 0.36 018 200

460.02 4508 {3 018 200

536.59 536,0 0.59 018 2.00

63798 63B7 072 018 2.00

43138 4308 0.38 018 2,00

472.50 a7z4 (AT 018 2400

51347 5137 .23 018 2,00

52888 5281 022 18 a

57347 5138 -033 [IRE] 2.00

585.3% 5852 {INE] 020 200

G440 685.1 0.7 018 2.00

T40.72 7404 -0.68 020 200

74855 7491 -0.58 018 200

BO7.03 807.3 027 g 2.00

ET9.28 873 002 [tAE] 2.00
Rematk ;- UUC = Usit Undder Calfirtion

= NiA = Mot Avesable
11 b sttt n thy dant sncertainty of nlied lry the coverge fucior &

i

- * Indicates non T1S51 sccredited

- End of Certificute -

wnazlanauay

CERTIFICATE OF CALIBRATION
Certificate No. 1 SP24-001 Page 1of'5
Customer :  United Analyst and Engincering Consultant Co, Ltd. {Head Office)

Address : 3 Soi Udomsuk 41, it Road, Bangchak, Phrukk Bangkok 10260

Location of calibration 1 Labomatory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model @ U-2900

Serial Ny 21E22-009

ID No.:  UAEWATO51/2564
Received Date : 4 January 2024
Calibration Date : 4 January 2024
Tssue Date 1 5 Fanuary 2024

Condition Instrument :  Good

Calibrated by : mJ n{ Approved by : ap fqﬁ

{ Mr Tanawus Rittidach § { Ms. Chonthicha Sungngem )

Technical Munsger Quality Manager
e st y o e ol was
1K B GEGL GpRUIIIY F FE Iapa y ; ¥
—-—coal ry- Wi eurti _ than i ™ L b appreal o s DOF Servian Co. Lit.

DIOE Serviess Co.Lid
DQE Services 125 Laprac-Wanghin 35, Ladprao-Wanghin R, Ladprau, Ladprao, Banghaik 10230

Phoae : <66 (012 538 1054, Email : doeservicesnibiigral. com

BT T

wnanslumuny

FRETORAIZ RO L2

REPORT OF CALIBRATION

Certificate No. :  SP24-001 Page 2of5

Environment Condition : Ambient Temperature 25 4 5 c
Relative humidity 55+ 20 %RH

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

Certified Reference Materials :

Marerial Serial No. Certificate No. Due date
Absobance Sundard set 2578l 115663 25 October 2025
Ahsobance Stndard set 25757 115638 25 Qctober 2025
Wavelength Standard set 25806 115657 25 Cetober 2025
Wavelength Standard set 25758 115665 25 Oetober 2025

Truceability - This cenification is ble to the |

Institute of Standards and Technology (NIST) through Starma Scientific Limited
Spectral Band Width of UUC : 1.5 nm.
Scan Speed of UUC : 200 nm/min
Scan Interval of UUC ¢ 0 om
Resolution of UUC : Photometric  (L001 Abs,

Wavelength 0l nm.

System of Unit maintained ar National -

DOE Servives Ca, Lal.
DQE Services 2 5o Ladpeo-Wanghin 55, Ladprac-Wasghin ., Ladprao, Ladprao, Banghok 10230

Pheng ; +66 {112 528 2054, Email - dgeservicesinfoiz gmail com AT et

lﬂﬂﬂ'l‘ﬂ!iﬂ')tlfpl

IR PR2 RN W1

REPORT OF CALIBRATION

Certificate No. : SP24-0401 Page 3of5

Calibration Results : Without adjustment

Photometric Accuracy @
Wavelength CRMs Values UUC Resding Correction Uneertainty Coverage factor
{nm.) (Al (Abs) {Abs} (A I3
0.0000 (0.000 (L0000 00028 200
40 0.5780 0.575 0.0030 0.0031 2.00
10454 1045 0.0034 0.0029 200
11876 2192 00044 00080 200
0.0000 0.000 0.0060 0.0028 200
adi 0.5595 L5538 LAGIER) 0.0034 200
1.0239 1.023 (L0009 0.0035 o0
2.1230 2.125 00020 0.007% 200
0.0000) (000 00000 0.0028 2.00
0.5230 0.520 00030 0.0030 2.00
463 0.9633 0961 0.0023 0.002% 200
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0,000 0.0000 00028 200
SiEi 0.5181 0516 00621 0.0031 200
1.0002 0.997 0.0032 0.0033 200
19973 1.993 00043 00084 2.00
(L0000 0.000 0.0000 0.0028 100
05517 0.550 00017 0030 200
= 10803 1.079 0.0013 0.0030 200
20373 2032 0.0053 (L0080 200
(L0000 0.000 0.0000 0.0028 2.00
0.3591 0.558 o.oar (0031 2.0
L 10518 1.050 0.0018 0.0030 200

1.9274 1.923 (L44 0.007% o200
TOMTETS BIPrTURT

FME-NB-02 ROI 0112001



DO Servives Ca, L,

DaE servi 32 Soi Ladpran-Wanghin 55, Ladpeao-Wanghin R, Ladpeno, Ladprao, Baghok 10230
vices
IMhone - +66 (D)2 538 2054, Emuil : dgeservicesinfoidgmail. com meanaie
REPORT OF CALIBRATION
Certificate No, : SP24-001 Page 40of5

Photemetric Accuracy :

Wavelength CRMs Values VUC Reading Correction Uncertainty Coverage factor
(nm.} {Abs) (Abs) {Abs) {Abs} L3
L0000 LA 0.0000 00030 200
3 (.7469 0.743 0.0039 00057 200
0.0000 D000 (10000 0.0050 200
o (LEATA 0.862 0.0054 00059 200
0.0000 00000 0.0000 0.0050 2.0
= 02919 0.289 110029 0.0051 2.00
0.00060 0,000 (L0000 0.0050 2,00
30 0.6430 0.641 0.0020 0.0055 2.00
.
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Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Fage 10/ 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: C210685394
1D No.: UAE.WAD.010/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 aprit 2025
Calibrated by Mrierswut Prapawuttiveng Approved by %{
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Tssus: 9 April 2024 il the Technical Team
for a of 5%

This. Certficate I Issued I actoriance with the concitons of acreditation granted by the Thét Libicratcey Accreciiation Scheme
which has assesssd the measurement capabitty of the lsbarstoey and fla racesbilty to recognized retional standards and to the
unks of reakred gt the corresp national standards lsbaratery, This certfcate may not De rEproouced oiher
than in full excent with the prior written appreval of the National Food Institute.

F-L5-009 Renission: 01 Dse; 30-04-65

DQE Serviees Co. Lul.
DQE B 13 il Ladprac-Wanghim 55, Ladprao-Warghin Ril, Ladpran, Ladpme, Banghok 10230
" Services
Phanc : 166 (12 534 2084, Emuil : dqeservicesinfiod gmail.com oot}
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page Sof §
Wavelength Aecuracy ¢
CRMs Values | UUC Reading Carrection Uncertainty Coverage factor

(nm.} (nm.) {nm.} Anm) k
4172 2412 0,52 018 2.00
279.45 2790 043 018 200
28781 2874 041 018 200
33406 3338 0.26 LA 200
360.93 360.6 033 018 00
418.39 A18.4 0.19 0.18 2400
445,94 M58 14 018 200
453.66 4534 0.26 (413 200
48002 4398 022 018 200
$36.59 5364 019 018 200
63708 6380 002 018 200
41138 4312 0.8 01s 200
472.50 4725 0.00 018 2400
s13.47 5134 0.07 0.18 240
52888 5289 00z 018 240
57317 5734 023 0148 200
58538 5851 015 0.20 200
684,40 6544 00 018 200
740.72 T4l0 028 w0 200
748,55 TR .25 018 200
80703 8071 0.07 018 2,00
57928 K795 022 018 200

Remark © - UL = Unit Under Calinestion

3R = Wk Avaishle

- The st e pandiad uncerminey of mesirsmen 1) is saied of the

which fir

* beadicates non TIS] acoredined

wenanslumuny

- End of Cerificate -
FMT08-02 W01 BT
e
S
S TTINESLELTS0E T ST UL WIS X
PELENEHE RN S A NS sUS IS ﬁ‘\\
Fongaton o haLaina Devecpment Metonal Food neiss ot A e
Fovoed indusinal Lahoratny Senice Cartir BAERATION To8
Certificata No.: 2402283-002-01
Equipment: Bocienic Balance Hanufacturers  METTLER TOUFDD
Moded:  ¥ER2TH00 Resolution: 000001 g/ 00001 ¢
Serial Na.! C2106RSI0L IO No: UAE WAD DI0/256%
Capadity: 120 o
Date of Calibration: 2 nerd 2004 Page2of 4
Environment Condition: Asben Terpesure: 245 = 05 T Relaiie bunadty. 475 25 %

Place of Calibration: Leboratnry, UNTTED ANALYST AND FRGINEERING CORSULTANT 0, LTD,
‘Condition of Equipment: Goos Coniiio

Condition of This Results of Calibration:

1. Caitration Methor NFT Mathosd W-MADSL  Tn-House Mttt birad on LIAS Lab 14 - 2018

Stardard Weight Oass E2 img to 700g BSISSETSTY ™ MIHDNIS B g 2024
Instrumant Model Serial No.  Calibrated By Cectificate No, Dus Date
Therma-Hygre Meter SORHI WFLETH D1623 Quaty Reborn RM-034)  February 2025

3 Th certfitatan r tracuishi L ST UNIT
4 This certificebe vwis certifed only for the inanument we calieated.
5 This w5l o cakDramon wars ownd ACCirate 35 Shown D0 date and siace of calbrbon ony

Calibration Results:
1. Repeatability of Reading:

[ Foming vake | g | Standard Oeviation of Axdisg 191l
| 40 00000042
&0 1000001
100 000003k
200 00000
2, Off-Center Errar:
A mass of 103 g wes placed s moved 10 vanoos posOon on pan,
The batanca rading olrtarad is gren o the taie /‘\

oo

g 1
1000000 | 1060000 | 99,

nooni

F-CE-012 Revision; 01 Dater 20-04-65
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i HAC-TISLTIE 17026
Food ndosmal Laboratery Senviere Center CALIERATION 0081

Calibration Report

)

3
W N
iy’

Certificate No.: 2402283-002-01
Equipmant: Electrnie Balanoe Manufncturer:  METTLER TOUEDO
Medal: ¥ERI0SDU Rasolution: 000001 g 00031 g
Serial No.i CZIDEE53H 10 Mot LIBE WA 10/ 2505
Capacity: 120 g
Date of Calibration: 2 api an24 Page3of s
i :  {Continued)

Lalibration Range:  0-80g
Calibration Adjustment: Internai Calibeation

3. Departure from Nominal Value: (Range: 0 - 80 g Resolution; 000001 g )

Kominal Vakue: Stangard Velue Average Rradng Comecton Uncestainy Coverage foctor

1.9 ) {93 {g ] [ g ] I+ g } 4

Likyief 0.00mey 00000 00002 00030055 200

0001 0001003 E0001 00001 3 DOHES i

0005 D A05UCT 00500 00000 0 D000 100

oo 0010003 001000 0.00000 0.0DR0E 200

005 0019556 005000 0.00000 0.00200% 200

&l 0.100034 340000 200001 000001 1 200

05 0550086 aspo0) 00 000014 200

1 1400063 100002 00002 L.000016 200

a 200623 2 00001 L0001 0000017 200

3 5000017 500002 000000 0000030 100

10 1200008 1000000 o0u0L C.000026 in0

i} 2000031 10, 00000. £ 00003 5000037 100

e} 30 000MY 00001 00003 ©.00005) 260

5 50000008 5000002 000001 0.00008H 200

i A0.0000E8 E200007 400005 00051 200

F4C5-0L2 Rewrsian: 0 Date: 0-04-65

:{cﬁr.?

il

rrial Cevelopme:

- . HEC-TISLTIS 17005
iy Servee Corter CALIBRATION DDE1
Calibration Certificate
Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD,
Address: 3 S0l Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Pagelof 3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
ID No.: UAE.WAD.027 /2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 Octaber 2023
Calibrated by Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manager, i # Callbration Y
Date of Issue: 16 October 2023 for the Technical Team
h arefora 95 %.

This Certificate is issued in sccordance with the condstions of accredeation grantsd by the Thai Leboratory Accreditation schame
witch has assessed the messurement capabiity af the Isborstory and its traceabiity to recognized national standards and to the urits
of messurement realized at the comesponding ratioral standands [abormey. This carificite may not be reorcduced ciher than in full
except with the oricr written approval of the hstional Food Insttute.

F-C5-000 Raviaoer 01 Dats: 300465

.
SESTMEEUESL R E0ET saTILETrE
! S RS IS EE IS

.
\/ NS

aEaTrEsLRIUAan R e LS x

ALElUEN S FEUUEN ISR mRSL TR %“\\?

Fourdaton for ndusinal Deeiopment Mafionsl Food nemnes e NEC.TIBTIS
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Calibration Report

Certificate No.: 2402283-002-01
Equipment: Flettrars: Rawce Manufacturer:  HETTLER TOLED
Medel:  ¥ERIOEOU Resolution: 000001 g f2002L g
Serial Mo, CITDME M 10 Mot LUAE WAC D10/FS6S
Capacity: 120 g
Date of Calibration: 2 sl inzq Pagrania
i : (Continued)

Calibration Range: 81 -200g
Calibration Adjustment: Internal Calibration

3. Departure from Mominal Value: (Range: 81 - 200 g ; Resoluton; 00001 g )

Nominal Valee Standard Velue Aversge Readng Comectan Urcertmrity Coerme Factor
| G ) {9 L g ) L g 3 I+ g 3 &
1] 90O LD 800001 00000 D00 E 2.00
L) 100 0006 100000 1 LR 000015 2.00
10 1180007 110001 00300 000 1m0
29 LI 0000Y. priile i 0al 0T 10
130 13000010 1300000 0.0601 0.0001% 100
190 140.0001 8 14D D00 0.0a01 000020 200
150 150 00003 1500001 0000 002020 200
160 160,00010 1600601 00000 000031 200
1 LA 00001 0000 owery | iw
00 200 0000 1000002 0.0000 0.00008 | 200

bemed on 8 sanderd incertanty multiclied by 8 cowerege factor &, providing &

The reported v ol
Ievel of cosfidence of appraximaiey 35 %

e B =

FC5012 Revimiorr OF Date: 20-04-65

Frourdahon for migusme Devety i Mshors Fao
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Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER: {Hot Ar Oven)
Model;  UFSS Serlal Mo BZ16.1666

Resoluton; 01 °C 1D Mo UAEWAD.027/255%
Manufacturer; MEMMERT

Date of Calibration: 11 October 2023 Page2af ¥
Location: Laioratary, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO. LT
Enviranmant Condition: Ambieat Tempersture- {28 & 1 ) %

Redetive Humidity (OB &£ 1%

Ling Voikage 23 = 1 ) Vot
Conditi i of €

1. This instrument was caliarated by Insert 9 standard thermemeter inba its chamber and calibration socording to
W-TE-D14 Based on TLAS G-20-1/02-08 {E}; Guxelines for Cabbration and Checks of Temperature Controlied Enclosures.
- The temparature scale used was based on I75 - 90.
~ All data show below were final values and the initial data may be obtained wpon request,

2. Reference: Standand [nstrument ©

Instrument Macdel Serial No. /1D No. . Due Date Through
igRai aT2h M48015804 S HATIONAL FODD
with s2nsor RTD e o Rkt INSTITUTE

3, This certificate is traceable to International System of Units (S1 Unis),

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

5, This result of calibration was found securate as shown an date and place of caibration anly,
. Condition of Calbirated itam 1 Goad

UL Desoription :
Time of Record Hour 9 Minuta At 104.0, 140.0 and 180.0 °C
Fresh a¥ Damoer | - | Open  posiion [ - |
Chse
Mot Mvailabie
7. Result of Calibretion : E ‘Without adjustment D After adjustment.

FCSO1E Ravivan: OF Date: 10-09-65




{\:‘\‘\:_',_% m“ﬂ“m H k N N k Hanna Instruments (Thailand) Ltd.

inStrU me n-l G HIHT-58 Soi Ratctadapiick 24, Racliapisek R, Sumssen-1ck,
5
%, //'q“\“‘\:\{* Husykwang, Bangkok 10310 Tel: 0-254 £-4199 Fax: 0-2541-4198

e hle

NEC-TE81.TIE 17028
CALIBRATION 00R1

Cenificats Na. : HIT-2413-0434

Calibration Report Pagn a2
CERTIFICATE OF CALIBRATION
Equipment ; COD Test Tube Heater
Certificats No.: 24I0141-001-01
. 7 ; &
Equipment: CHAMBER. {Het Air Qven) Meter Model FIEIDE00-02 Serdal No. : DE4R0019101
Model:  LUFES Serial fo,: B216.1666 Tube Heater : 25 Vial Capacity Resoluthon 01'e
Resglution: .1 °C D N LIAE WACHOZ7 2559 Temperature Range : {10 to 160°C Temperature of Reaction + 1507
Manufacturer: MEMMERT. Manufacturer : Hanna lstruments Mlacke in Rormania
Date of Callbrathon: 11 Ocmber 2023 Pagelof3 & G i sk -
Calibration point: 104.0, 140.0 antt 180.0 °C ‘ondition As-Received : sed Froduct rence ¢ REZ40528
Calibration result: o i Ambient Temperature ; 25+ 2% Relutive Humidity : (50 £ 15PGRH
Calibeati Raative | Li i
unm:‘ m::cgmm Humidity (%) ".[:;:;-P ¥ £ Customer name : United Analyst and Engineering Consultan Co,, Lid,
ik 282 E1.4 274 = =5 3 Soi Udomsuk 41, Sukhumvit R, Bangchak,
MAX 283 E5.1 293
Tablet : aof Temperature Fhrakbanong, Bangkek 10260
Calibration Measured Temperature {°C) @ Sensor No. Received date : 25 March 2024
point (Sensor No.9 is REF)
‘e w1 | #2 | #3 | w4 | #5 | #6 | #7 | #8 | #9 (¢} Calibrate date : 25 Manch 2024
1040 104.05 | 103.58 | 104,02 | 104.08 | 104.00 | 104.05 | 103.96 | 104,47 | 104.00 0583 T — 37 March 3034
10,0 140.09 | 139.59 | 139,91 | 14005 | 130.99 | 13901 | 13097 | 140.26 | 13697 0.73
180.0 1B0.46 | 180.33 | 180.26 | :80.28 | 1B0.33 | 179.96 | 180.31 | 1B0.64 | 180.16 0,50 Calibrated Location : Hannn Instruments {Thailand) Lid.
Table 2 : of Result Cafibration Procedure : This ealibrator was conducted by using in-house: calibeation procedure
uuC* Setting _uuct reading ("C) Stability Unifarmity Overall Variation
°c) MIN MAX Average & (°C) c) {"c) CP-04 by using certified reference standord instruments.,
104.0 104.0 104.0 1040 0,050 0.18 0,36
140.0 140.0 140.1 140.0 0075 0,28 BT
180 180.0 160.1 180.0 [XE] 0,48 0.88

Approved by : - ﬁ';/—'//_

Mr. Anan Suwanchaisakul

Callbrated by : ﬁMr. Pichit Petihong

Mot The quoted uncertainty include * Stability * and * Loading effect {20% of Temp Unformity) *

uuc* = Unit Under Calibration

Stability = One-haif of the greatest maximum difference of measuted lemperatires al sy ane sensors,

For at least ha¥f an hour after reaching steady state.
Unifarmity = Tha mandmum difference of measired temperatisnes at any sensars and the messured
temperature ak the reference location which are absesved at the same time,

Cverall Vanation = The difference of the madmum and mininum measured temperatures thraugout obeervstion Hme.

wizs based an sandard multipled by coverage factor k= 2, providing a

O Mr. Channareng Soinnk

Authorized Signatory

Thiis certificate was certified only for the instrament we calibrated.

The report inty of
level of confidence of approximately 95 %, i
P “This sesult of calibration wiis found accurate on dale and place of calibration oaly.

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

enaslueauny

F-C5-012 Rewigions 01 Daer 20-04-65

approval of the head of Hanna Instroment ( Thaitand).

H k N N k Cenificate No. ; HIT-2413-0434 T BT
mmi“m instruments P20 3388 Sirwar Building, 25th - 26t Floor, Unit Mo, 3388/90,
GRaits Rarna ¥ ficad, klorgton , Klongtosy, Bangkok, Thaland 10110
optiiien of il sl ltation ol Customer Service Report [ Repert No: I 9809 [
Reference Standard Instruments ; This cortification is traceable to the miernational unit of wnit maintained through:
9 Peb w1y
Instrumants. Maodel Seriul No, | Certificate No. Traceable
= Tustomer: AE adrase | AT Bl
Dnata Acquisition Switeh Unit 49704 MY44065265 | WK2307-164-1 WK Electric Co, Ltd. e L -
— r (R0 Teral Y4
) F———— e C=mi 1137
igi - 7718 155
Digital Thermo-Hygromeser | HT-77180 ALDTIS: 24H41 it i e T g ———
san [ Tpon ] [ % T ovey [ e 1 o
Finlsh i) D SO0
Calibration Result: Job Type
lieation Sparial Standand
Measurement Termperstine Source Accurncy for COD Reactor, Normal Courtesy Vst Instaflatian Traking
Distrigutar EhA Crbaarding Ouute In Howse
| Capaciy MNominal Valoe Average Value Uncertainty of Measurement Intarnal Warranty Repak Prd s
Digital Servien Sales Support Remate Deher
| (Vial) ey i°c) e ——
T [ PO/ Qunts Number: 10 |
| 25 Vial 1500 150,0 0.50 L
[Fmatype ] Fovstave o [ tomimacie._| o 1
Unit : Datails of Wark ] Teit Condition ] Seatus
(14) (2A) (3A) (4A) (5A) ¥ ¥ Drisin
149.477 | 149,183 | 150029 | 150.627 | 149.731 e T T |
= ~ r @ Ay Conpachie 1
(B} (2831 (38) (4B) (58) R T T T T T g S
49845 | 150325 | 150275 | 149688 | 150.599 g "‘f;’n“; Gt ..
BF T B S ]
e (201 13c) c) (56} PR o O O AT S Y
14,869 150,077 150,571 150217 1500408
() 2m) (3D) 4D) (51
149295 | 150434 | 150347 | 150243 | 150.390 Instrument eady for Use | (arj Netok | ¥ oot OX - C
(2E} (3E) (4E) (5E) Fart No: Batch Description oy |
| o811 | 149301 | 150232 | 650062 | 149418 I fhoojacst | 1soh Tny Trbie i _diacler 1
100 1enh 1 _glria Te o VO I
Figure: Shows the location of the temperatue source.
The repart uncerminty of measurement was based an a stndard uneerminty multiplied by @ covernge facior &= 1,
providing a levs] of confidence of approximately 95% | serfirm this pepart is acourste and complete
Signad FOSS l q.__,v Signed Customar argm. Wa;\ﬁ:
e Nama 1 1 Name I
** End of centificate **
Wauld pou be ta i & briaf survay in ordar £ tall us how we pecformed? |
. '
onanslupauny enanslupauny




3388 Sirinrat Building, 25th— 26th Foar, Unit Na. 338850,

FOI55 Sauth East Asla
Hama IV Road, Klengres | Klengtesy, Bangkok, Thalland lOlllﬂ

Customer Service Report ] Report No: | 9810
—rrr—
[Cotomer ] URE rm—ml Baighaoin
[Crmrmene ] #7100 [Gemai ] %1390514

llﬂllfl TI‘INI'HGHM"U Labour Travel From Customer
[ (hip | [ TSt ]
] e 24 P — ok
lob Type

Applicatian Special Standard
Mormal Courtesy Visit Installation Jraining
Dissributor FMA Dnboarding Craats in Hause
Interral Warranty Hepair 3
Dighal Sanvice Sales Support Ramots Otther
[ PO Guste Number: | 1f apgliia
[rmaTwee  Eeiliare npicahis [ Contract No. 0 ]
Datwils of Woek [ Test Candition [ Status
# P vrioo
B Al TS T TV A ]
J?Imma:v L feim lbE L
Flalvnt %0 N = 70 i
“Npasnsin P il i 35'-’—
VA T |

B onory SIPH  Mead vaas fenior Fviy 1o wdod

10000 315 GhLen el Torglbe | PC

Instrument Ready for Uso | [ ok .I [ aK i T st W - Lot

Part No: Batch Desiription

[ILLETS T9.07.90%0 | Foil P Jal feffon lefolok fralayie Zioo

1 canirm thi rt 15 accurata and complate
Signed FOSS | e | Signed Customar ng‘BT W‘
Would pou be 1o participate in o Brief survey in order o tel os how we 2
L]
nslumugy
et
C%SSLab Instiument Freventive Maimtenance Checkhist
Frivm Frigft 1o Dwioee
Important Customer Web Links
o For more n about Agilent T services, peage visit our webshe using the
fallowing LERL: bitp e agilent.comyen-us/ products/crosslab-nstrument-services/service-
repair
® Toaccess Agien! Liniversity, visit hitp:, agient.ce tabs ity to learn about

training options, which include anline, chassroorn and onsite delivery
A training specialist can work directly with you to help determine your best options.
®  Ausefud Agient Resowee Center web page is svallable, which includes shart videos on

rraintenance, quick lisis of consumables far new instruments, and ather valuable inforrmation
Check out the Resource Page bare: hiltps:Awww.agiient comsen-us/agilentresources

»  Needtechnical support, FADS, supphies? — visit our Support Home page at
hittp:/fewew Bgilent comysearchisunport

o Getanswers Share insights, Build conneotions:
Join the Agitent Comirunity al hitps:/feemmunity agilent comdwelcome

Service Engineer's Responsibilities
o Contact the customer and ensure that all necessany supplies are available before the
preventive maintenance visit

»  Confirm the ability of the instrument o deliver continued safe cperation as established via the
Agident AA safe upecanon flaw chart. (Refer Mlymthe% 55/240/ 280 Preventive

Scope of Work to make this d

»  Only select thoses pages that relate to the systern or modube beng serviced,
= Comgplete emply felds with the relevant information
« Camglete the relevant checkboxes in the chacklist using either a "X’ or tick mark "~

*  Check "Section not applicable” check boxes to indicate sarvices/tasks not delvered, as
anpropriate,

«  Complete the Preventive Maintenance service in the arder of the fasks Ested.
» Complete the Service Review section together with the customer

= Complete the fields for page numbers at the foot of each sstected page

» Complete the tom! rumber of pages field in the Service Comgletion section

«  Ask the customer 1o sign the Service Completion section including the customer's and your
signature:

This infermation is subject to change withaut notice

Busvinr 0L Wt Nowrta 200

& Agllan Teehnokagies, Inc. 0771

mnm‘s‘biﬁwqu

CrossLab

Frosw bnpgiv 10 Dutiore

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agllent Praventive Mainlenance provides factony recornmencked secvice o your analytical
yetems i assure reliable operation and the securacy of your resulis

Deliverad by highly trared and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenanoe provides everything you need to reduce unplanned
dowmitime and kiep your systerns operating 2t their peak. This checklist will be complated at the
end of the service and peovided to you as 2 recard of the installation

Node: While nonrcurrest peoduction AA instrument and or Geeessory models are not covered
specifically in this decument it can be used as a basic referance.

For mare information aboul Aglent Technologies services please visit our web site using the
following URL  hitoy//www agitent com/en-us/services

uction

Customer Information

1 Custormers should provide all necessary operating supplies upan requast of the enginear.

2 A customer representative should be availatée 1o the engineer while performang the preventive.
mainterance procedures

3 Any parts, not included in the Parts Lists section of this document, are nat part of the
recommendad Preventive Mamtenance service, nar are they included in the price of this
zervice

4 if o systerm requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be arderad separately and charged as a repair, which may mcur
additional costs.

Favisio 10100, Issund: Novermber 2021

© Aglent Techrologies, e 01

wmmbimuqu

Agilent
rﬁESL b

Instrument Systam Name and 10

Instrurnent System Site and UNITED prab ¥5T AHP ENGINEERHD ConSultant. / rd Lab
¥

Lecation

List the Serial Nurmbers of each

List System Component Product Mumbars Caimgommint

1 G e H1 A6 0RO

tamm'laimuqu

Agilent

Agilent



CréssLab

s b 1 D

FLAME SYSTEM section

O Section not

& canfim ¢
'.(I o Dual B
diagnostic.
Mechanical components
a

1 fun &4
= Monochramator drive
2 Slitdrive
o Lamp selector
L ABA ik

ests o exarcics all motar drives ever the Tull range o

Dptics compenents

{ar Grating Squareness Diagnastic.
Torm Zerg Order Offset/Mona Comection.
=rinmm Wavelength Repeatability.

.
nslumugy
nt
C[egésl'ab Instrumen Preventive Maintenance Checklist
Frvwrsdesdoh 1 Dot
FURNACE SYSTEM section

d Section not applicable
Electronic components
O Review and confirm instrument configuration data in SVD
3 cesfirm power supply voltages using the SYD Power Supply disgnostic.
Mechanical components
3 Run SVD 15t to exeroise all motor drives over the full range of their ravel:
O Monochromator drive
o Shit drive
0 Lamp sekector
Optics components
O Check that external optical surfaces are clean — Clean or replace as required.
0 Use v ol perform Mono Wavelength Comection.
O Use SO and perform Skt Caifbration,
T use svD and perform Grating Squareness Diagnostic.
[ tse 590 and perform Zero Order Offset/Mono Cormection.
O Use 5vD and perform Wavelength Repestability.

O Prisically inspect selected HT lamps (customer ta supply per their choice) and measure
the % Gain for each lamp. Advise customer if iamps are showing emission degradation due
to age

O inspect the GTA workiead gas hoses and connections for leaks
0 Precsure fest for gas leaks
Q

If the cooler systam is accessible (stand-alone) check for correct operation and
cockanyvater kevel — this includes any ternperature and pressure settings plus filter
cleaning {air flaw and water}

3 Inspect the GTA workhead water hases end connections for leaks

O Check all graphite components and replace If necessary
Ramvtsiony 10 0l lssucd, Nevernter 2024

A agatent Fechnuksgus, Ing. 2007 e .
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Sample Introduction and Atomization

D/lnsper:t the burner interkack phate to ensire that the interlock pin is secure and comect for
the burner Lype.

B/_CIeanthE hurner slot with & clean white card
Check the uniformity of the slat width

& Tlean the burner if required.

E/Cnange the DUmEr o-ring.

(@ Clean the nebulizer, spray chamber and liquid trap,

Erchange all o-rings and seals in the nebuiizer, nebulizer block and spray charnber

Elff_'hecktnm the pressure rebef bung releases readily

@ Change o-rings an the fuet and oxidant defivery barbs

I Leave the fiquid rap EMPTY and verify the flarme will nat ignite in this state.
E/Refill ligguid trap and check that overfill drams fresty into the drainfwaste ube,

wcheck the drain/waste Wwbe for good deainaga. It shauld not kave tight bends, kinks o loops
and the lower end must be above the liquid level in the waste vessel

G Check and clean the igniter slectrode

ndlin fety inter|

& Fressure test for laaks
[ Leak test gashox internal compenents and connections
Q/E:heck =afaty Interinck status and operatian using the SVD interiock manitoring dlagnostic.

Analytical performance for Flame systems

ngnlle aflame

B/c heck that you can adjust the nebullzer uptake rate from 4 to 6.5 mL per minute.

(=] Optimize the instrument ready to perform Cu senstivity test.

W;ream a manual method to perform a Basie Cu ARS test - "Final Parformance Testing*

>
@ Run a PM completed sansitivity 1est for 8 5 ppm copper sample and record the results in
the A4 PM Performance test results and measurermnents table

h ' - Agilent
E
tenanslumuny
ilent
C?&SSLﬂb Instrument Preventive Maintenance Checklist
Frw g 3 Dt
O Tube
O Elecirodes
Q shroud

O Check and clean the end windows on the workhead
O Check safety interlack operation.

3 Optimize the instrument ready to perfarm Cu sensitivity test.

O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table,

D/Saclirm NOT Applicable
3 Check condition of the FSD capiliary - replace if necessary

) Check conditian and opesation of PSD syringe — ensure it does not have air locks and
bubbles:

O change FSO nnse bottle o-fing
0O Checkand clesn the rinse vessel

O Chack the drain tube for good drainage 1t should not have tight bends, kinks or lpops and
the bawer end rmust be above the liquid level in the waste vessel

O Ensure that the waste vessel is suiable for use with the fumace system.

ﬁmriun NOT Applicate

3 Retorgue screws securing the hubs, presser arms and gump rtors

O Adyust each rolier so that it rotales freely

1 wipe claan the pump rolar rollers and pump bands with a dry clean clath

[ Ensurs that 1he presesr arms and the surfaces near the purmp are free from dirt and spilis.

O Remaove the pumg madule rear cover and check for the incuesian of liquids and any signs of
COMTOS0n

0 Retorgue e nuts that fagtan the motor meunting plates o the chassis.
O check elps securing the diluents holder and replace if necessary
O Disconnect, clean T-prece, and reassemble the wubing using the following steps.

Fevismn A, rassaed; Movernber 2031

) Agiar Ternouogies, Ins 2021
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Crsss Lab Instrument Preventive hMaintenance Checklist
Foom gtk 13 sz,
O Remave the T-phece by dsconnecting the purnp tubes, the pump bards and all other tubing,

O Place the T-piece in an ultrasonic bath strang detergent 1-5% Decon 30 o
similar, for approximately 510 minutes.

[0 ‘Wash the T-piece under a tap with & strong tow of water

O Rinsa with distilled water through all of the Inlets in the reverse direction to normal sample
Tlow.

O Reassemble.

@ Ssction NOT Applicatite
The Aglent 855 4 autossmpler is designed to need minimal maintenance.

The fallowirg maintenance requirsments sre suggested to maintsin the performance of the
autosampler

0 Cleaning the spdl tray, rack location mat, end frames and chassis accessorles with a darmp
goft cloth and diluted mild detergent.

O Cleaning the autosampler cover panels with domestic window cleaner

O Checking the X- axis and Z- axs drive belts for cracks, splits. damaged ieeth, excessve
fraying, color changes of degradation from furmes.

O Check the - axs Theta- sxs and 2- aas FRC cables for oracks, incarract positioning,
damaged edge or damaged ceonectors.

NOTE: The requires no extra ugh
For further details refer to the SPS 4 service manual G8410-90050,

D{er.ﬁun NOT Applicatie

0 Check the »-axis and z-gxis timing belts = Replace if there is are any cracks, spiils of color
geterioration and beft tension

O Check bealt tensions - adjust if required

O Check the lubricatian pad for single x-axis shaft If pad is dry or customer has ohserved any
\abiration or erratic movements of the x-axis carmage, add 1 mL of Dow Corning 200 & Fluid,
200 G5 inta the well

O chack the aute-sarnpler ability 1o find 1ube positions - Calibrate if required.

O tlean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampenad with warm water or 8 mild detergent. Do not use organic salvents or abrasive
cleaning agents.

iz 1 O, esuisd Mavernbes S0

© gl fechnekoges, e 20

CréssLab

Fitet b 1 oo

Tremritve Wainterd

5 46 this decuirentation

vty 1IN 158 customy

5aE apprapnale

Uisghack based on the customer's ré
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ed with the

mer

i in thi Service

= = L
Flama optics PMT Gain test
For copper at 324 B am, 4 mA, 05 nen st witth <555 | Ak,
Flame perfanance test with S ppm coppar sempe
Al ‘meeyiene, résing packle remaved | i vnhie s DS | LRI
A cenyhne, ring packle instaed. 10 replicates | wRSD< 10 ! 0% 2 B3
Deutermm fumace optics PMT Gain test
Far copper & 5248 nm 4 md, 05 nm sii width | 65% | iR
Deuterium fumace with 25p Brm)
Precision WRED | =40% | Wik
AbE Ve | > 015 l ¥R
Zeaman i lyticel p pob copper 4 pam)
Precision SAS0 <40% ik
Al value =00 Lol
@ 7S pif

Agilent
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CréssLab

o bighi ta aczen.

Instrurment Freventve Maintenance Checkist

gsa:riuﬂ HOT Applicalie

O Inspect VGA gas supply hose.

0 Inspect/replace VGA pump tubing

) Check low gas pressure interlock setting - adjust if required.

0O Check precision arifice gas flow setting — adjust if required,

O Check gas requlstor pressure to 46 psi (325 kPa) — adjust if required.

O Clesn the exteriar surfaces of the accessory with saft lint free cloth: This cloth can be
campened with warm water or a mitd detergent, 0o not use arganic solvents or abrasive
cheaning agents.

UltrAA larmp accessory (external)

afsecr.inn NOT Apoficatie
3 Check the condition of the power cable

O Clean the exterior sutfaces of the accessory with =oft lint free cloth. This cloth can be
darnpened with warm water of a mild detergent, Do net use organic solvents or abrasie
cleaning agents.

Restore System

If yiou have altered the customer's instrumentation during the course of P, restars to the
anginal status 1o allow the customer to conduct their normal activities (.., retoad the
customer's method )

Guidance

If the PM service is performed prior 1o a qualification senice, then use the qualification procedure
a3 a guida for final instrument set up and checkoul.

Revsn 1000, bimed Heoverrtier 2021

& Aglem Teghnaugies, Inc. 2721

Cro%sLab

T bt B

Instiumignt

Ab consumable and parts list table

Test Saktian = Cu Sppm 1 y y

it HE10030T00 §0 55 140 240 Z80 P suppled Eommon
Test Saluban - Blark saluton | 51907001 50 56140 240 280 Pt supnlisd Temman
Coppar, 100G ug i, 100m| 519048279 £065 140240 280 . Cerrrnon
KL, Wi 7 Qerngs. aquecus, A .

Ceimpha w S0E5140 240 280 W supplied Fame
Qngamic KX SI009IFN G055 140 240 280 P supphiod Fasme
‘Wire Nebulizer Cleaaning 910024700 S0 55 140 240 230 congumabie Flama
Teibing-Cagifny S10 Nets ATINZAR00 5055 140 T4 280 consurnihie Flame
Capiiary Tubie Hivas Nab(3) | 5 2 sumal

o oty) 910044000 | 50 55 140240 280 cansumable Farne
Giass impact beada (5/pk] S 2ET00 50 557140 240 280 conzumable Fiame
Teflan Frpuct beeds (Spk) | | O EENEE 5 AR

(crgarics ceily) 10053300 50 55140240 230 consurmibie Fisie:
Burner eleaning sirip (100/pk] | 99100E3900 50 55 140 240 280 consurmible Flame
“Wirdow UV silea - round y R

{right sicey 2010082600 50 55 140 240 220 PM Buppied Conman
Window UV silics [ o LS ¥

recianguinr {ieft side) 2010082500 50 55 140 240 280 P suppied Eenrian
Pad adhegive window round) | 4910012700 501 55 1407240 260 Pld sipphiad Comerar
(recangular] 55 140 240 R0 Pht supplied Saron.
Elattace kit (1 pr} [DZ) 6310003400 GTAIZ0 Pl suppied Furnaos
Sheoud [D72) AI0003100 GTAIZ Pl suppied Fumace
Zeeman electmde ki (1 pr) B3 000RS00 GTAY20 P supplied Fumace
Zeemian slvoud 210002600 BTAIZ0 Pl suppliad Furmane
Crring PSD rinse boitle BII00IH900 PSD1Z0 Pl supplied Furnace

* For engingers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as o hie should be provided by the or charged to the
customer if supplied by the Agilent service engineer.

wnms‘laimuqu




Cli d A.'
SrossLab . R . SVD Results Report G

\mnmu|

Service Engineer Comments {optional)

Service Engineer: Worawi T.

Confact Detaills:
Configuration:
Serial Number: MY13180001 Turret Type: Automatic
Instrument Model: Vansn AA140240280  Number Of Lamps: 4
Flame Instrument: Trus Meono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y Gas Box
Zeeman Present: False Auto Burner Adjuster: Falss
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Ph iplier Typa: all!
D2 BG Correction Fitted: True PWE Version: 45
Boot Block Version: 1.0%
EEPROM Data:
Instrument Run Hours: 82609832 D2 Run Hours: 48135.000
Zero Wavelength Offset: 30.148 D2 Serial Number: not set |

D2 Install Date: 1/1/1570
D2 Original Intensity: 1.000

Mono Correction: 0.765

Flame Hours: 29802416 D2 Last Intensity: 475.000
Service Completion
AWLNTING N § T& Tanuary
D Date s st 1
X ) Frequency:
Wt T Wi s
i Averaging Period: 30.0
- Datapeint Count: 20
Upper Limit: Highest Measured Frequency:
51.00 50.00
' Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
42.00 50.00
Result: sed
Agilent
Report Genevated At: 1242004 10:11:98 AM 1 -SV[;‘MWAGW

nasluaiugu enasluaugy

Pawar Supply: icses s e T e
Averaging Period: 30.0 Beam Balance:
Datapoint Count: 20

Lamp Type: Copper Peak Selected: 324 80
Lamp Socket Used: 3 Lamp Alignment:
Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10,60 1249 13.20 | Passed | | ‘X Lamp Screw ¥ Lamp Screw
-12.00V Rail 1320 1.0 10,80 Samgle Feak:
5.00V Rail 450 505 5.50

310.00V Rail 270.00 320,00 341.00 | Passed | I./ y

1 ; \
. |-
X Lamp Screw Result: : ¥ Lamp Screw Result: w
Grating Squareness:
Lamp Element{s): Copoer
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm]: 0.5
Lower Limit (nm) Actual (nm)  Upper Limit (nm) Result:
Zero Order .10 0.00 010 | Passed |
First Order 374,45 32476 32615
Second Order 649,23 649.52 649,97 | Passed |
Feport Generated At: 1242024 10:1118 AM 2 AVIN R Fesorl g Repori Genecatod At /242024 101148 AM 3 SV Fesuls Aspor)

i

naslupiugu wenasluauny



Wavelength Repeatability:

Lamp Used: Copper
Peak Used{nm): 324750
Connected to Socket: 3

Lamp Current{mA): 4
Slit Width(nm): 0.2
Slit Height: normal

Lamp Alignment: ST

Lower Limit(nm) 324.768 224888 Upper Limit{nm)

[Approsct from Zam Croer]

[Appmach frevm end)

Sample 1; 324.820 Sample 2: 324.328
Sample 3: 324.828 Sample 4: 324.823
Sample 5: 324.623 Sample 6: 324.823
Sample 7: 324823 Sample 8: 324,823
Sample 9: 324.823 Sample 10: 324.823
Mean: 324,825 Standard Deviation: 0.002

Mechanical
Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Eiurner Adjuster Drive:

Miscellaneous ;

Signal Processing Linearity:

Calculate Mode: New Calc Mode

T Passod

Report Generated At

242024 T0:17:16 AM

D esults Report
tanm';'lumuqu

Lower Limit Actual Upper Limit Result:
S0 114 261 257 m
s1 155 185 191 m
2 o
53 474 507 579 Passed
o o e o N
S5 1435 1528 1784
S5 2408 2780 3053 | Passed |
s7 4347 4752 5313
Interlocks:
Burner Fitted: Flame Detect: IIECIFHE
N20 Burner Fitted: GCU Active:
Flame Shigld Closec: Oxidant Pressure: IEIER
Gas Control Fitted: [VECEN e
Pressure Release Bung Fitted: [KIECIIE Oxidant Changeover:
Liquid Trap Fitted: Ignition:
Report Genaratad At 1242024 1079118 AM ] SVIP Rusulls Report
enasluaugy

Auto Lamp Recognition:

Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported
Lamp 2: &7 - SilverCadmiumiLead/Zinc(LEAA) (Ag/CLamp 6: thot Supparted
Lamp 3: 14 - Copper (Cu) Lamp 7: Mot Supportsd

Lamp 4: Uncodad Lemp/Mot Connacted Lamp 8: Not Supported

LEENH Passed

GTA Temperature Monitoring:

Not Performed

MNotes:
P 24 Jan 2024

Signatures:

pevd, -

.\ fa X aWa T

Dale

Worawit T. Dl

Report Ganerated At: /242024 101118 AM

@

SV Resully Raport @
'

enaslupiugu

Sequential by ime report ZAI024 11:46 AN SpecirAA
Page 1 of 1
Analynt
Date Started V2024 11:59 AM GMT 1242084 430 AM
Worksheot Cu 5 PP Serme chack
Comment
Methods Cu
Computer mame  DESKTOP-RIUFRS
Sorial Numbar MY 13150001
Methad: Cu {Flame)
Sanpk O Cone mgil WAED Mean Abs
CAL ZERD 0.000 S50 00003
Resdngs
0.0002 o002 00004 AR
STANDAFD T 5000 17 Orain
Fnadngs
v AT7E5 nT4E i2aEidd
Abg Lingar - Cal. Se1 1
74
060
04
0.20°
0.00,
000 2000 atn smm
Cumgl.
Curve Fit = Limar
Caracterstc Cang = 0028 gL
¥ = 10000
Cakulated Cang = 000G 5000
Tesdualy = 0000 0000
bz 0, 14558 x C + 000025
‘Sampde 001 4358 [ [
Readings
07454 07380 07348 AUZAROA

enasluauny



Sequential by time report 112412024 11:50 AM SpoctrAA
Page 1of 1
Anatyst
Dty Staried VEBAZIZA 1147 AM G ZATZZ4 4,47 AN
Workshast Cu & PPM Precision
Comment
Methods u
Competer name
Serial Numbar: MY IS IB000T
Method: Cu (Flame|
Sample I Exp Abs. RS0 Mean Abs
Cu Precision. CE-=3 [X] [Er2-]
Fadigs
Lrsal (A 07225 G723 o 07260
aran orad 07265 0774 1240z
Abs CuPrecision
o
060
L
000,
I 50 110 wo a0
Time
lai

Agrlert 5100, 5170 Prevertive Mainterance Checkiist

CrossLab

Facen legight 1 Quecairm

Introduction

Customer Information

Revisiorr A2, I8eued 21 Jamisry 2022
Document Number. G8014-50075
® Aglani Technatogins, Ing. 7077

Cugtomers should provide 2l necessary operating supplies upon request of the engineer

A customer representative should be available to the engineer while perfarming the preventive
maintenance procedures. Customers are responsible for regular mantenance and are
encouraged 1o observe the service representative

Any pans nat included m ihe Pans Lists section of this document are nat part of the
recommended Preventive Mamtenancs service nor are they included in the price of this
service.

If & system requires the use of extra or special procedures and/ar parts far the maintenance
service, then these must be crdered separately and charged as a repalr, which may Incur
additional costs

For customers using HF applications; the instrurment should be returned to-its standard
sample introduction system

rarLortt &5 Agilent

neslinugy

CréssLab

Fram It 1 Dnpsarne

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Malntenance provides factary recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Deliverad by highly trained and certified service engineers using genuine Agillent paris and
supplies, Agilent Preventive Maintenance pravides what you need to reduce unplanned dawntime
and kesp your systems operating at their peak performance.

This checklist is used a5 a guide far completing the preventive maintenance tasks. A signed copy
of this checklist is proveded for your recards

Reevisian A02, lnsued. 21 Junusary 2022
Dacumest fmber GAGT4-G0073 page 1af 14
© Agiknt Tecvalogea Ing. 2022

Agilent 5100, 5710 Prevantive Maimersancs Checkfist

£ Agilent

nmsliaugy

CrossLab

Favem bnspht i Chrame

Important Customer Web Links

Hawtuinn & OZ, tsosd 71 January 3003
Decurent umee: Ga014-20075 eoged o 1
& Agilert Tachnologies, e, 2022

To access Agilent University, visit hitp//www agitent com/crosslab/university/ toleam about
training opticns, which inclede onling, classroom and onsite delvery. A training specialist can
work directly with you to help determine your best aptions.

Toaccess the Agllent Resource Center web page, visil Mttps./www agilent com/én-
us/agilentresources. The following information topics are avalable:

Sampie Prep and Containment
+  Chemical Standards
Analysis
Sarvice and Suppart
Application Warkfiows
The Agllent Community is an excellent place o get answers, collaborate with athers about

applications and Agilent products, and find in-depth documents and videos refevant to Agilent
technoiogies. Visit ittps://community agilent comy/welcomea

Videos about specific preparation requirements for yaur instrument can be found by
searching the Agilent YouTube channel at hips feavw youtube com/uses/agient

Need to place a service call? Flexible Repalr Optlons | Agilent

-Agilent

enmslinugy



Agilent
Agiont 51005110 Prevente Mantenanae Checklist CrOSSLab

From Isight 1= Dutzome

Service Engineer’s Responsibilities

o Contact the custamer and ensure that all necessary supplies are available befare the
previentive maintenance wsil

Only select those pages that relate 1o the system or module being serviced,
» Complete empty fislds with the relevant information,
+ Complete the relevant checkboxes in the checklist using either 8 X or tick mark "™

«  Check "Service not applicable” check bowes to indicate senices/tasks not defivered, as
appropriate

« Complete the Prevente Maintenance services In the most logical order relevant to the
individual systern service in the order of the tasks listed

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

* Addrelevant page numbers to selected pages and complete the total number of pages field n
the Service Campletion secticn

= Ask the customer to sign the Service section including the s and your
signature,

Pz A 02 issed 11 oy 2002
Documant Number GEN 460075 méﬂrl‘“‘
@ Agiert Tetrciogies, Ine. 20722

Agilent

nsslimungy

ilent
Agilent 5100, 5110 Preventrve Martenance Checklist CFSSSLab

From Il 1o Dhatzzme

Preparation

Discugs any specific issues with the custamer before starting

Review the instrument legback for recarded prabisms and comments

Save instrument contral zettings before starting the procedure

Perform a general inspection of the system for cleanliness.

Check for proper installation of paris, assemblies, sensors ete.

Check systern for required installation of components and imolementation of Service Nates
Check for required firmware/software updates and verify with customers If they would like
them instalied.

For HF application systemns, if standard sample introduction system was not installed, ask the
custamer to install it %1k

Ak the customer 10 remaove any samphes fram the ICP-0ES sample introduction area, auto
sampler ar around the ICP-0ES.

B O GBEE GGG

Resimion: A G2, lssus 21 January 2002
Datumant Number GEOTHA00TS migih or Ve
© Agikent Technaloges, e 2022

neslinugy

Agilent
Aptent 5100, 5110 Prevartive Malnternsce Cheridist Crﬁss Lab

Froe insight ip Duzome

Instrument Maintenance

System Information

[ - Check this bax if an instrument configuration report s atiached instead of completing the
tabde,

i —
| Instrument System Name and (0 v woy 0P -DES

I

[ st System Companent roduct Numbers  List the Serll Numbers of each Campanent
\ G wsh M 1o 30001

2

3

4

&

7

8

L)

ICP-0ES Canfiguration Table Gircle tha type ar write in tha type if ather

Matulizer Tyne | Seapray {0 Canieal | Other

Spray Charmber | Cyolanic Single Pass |erJmi: nwnle@om«
Tomh | adiat sl viswyotrer

Toch Type |o (Gerni b | Fully | Other

Injactor Ciametar | amm (G amm) 2 4mm | osmm | oher

Infector Maserial

; Ceranig | Other

Pisisitn: 02 Wsusd 21 Sniary 2022
Drucument Nurber: G401 490075 aage D o
& Agilern Technalages, e 2027

- Agilent

nmsliaugy

Agilent
Agilent 5100, 5110 Praventive Maintenarce Chacidst CrUSS Lab

From lsight tn i

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Performance test
Record results in Instrument Performance Test Results Tabke — Pre-Phd

Clean and inspect ICP-OES system

Laok for any abwious exterral damage or problems,
Inspect water caoling hoses, gas lines and power cord for excessive wear or damage:

Pesrform a general internal inspection of the system lar excessive dust acoumulation, clean if
necessary,

Inspect sample introduction components and record any required maintenance in the Service
Enginesr Comments and notify the customer as the required actions requited

Recard the irstrumeant operating canditions in the ICP-0ES Status Results Table
Renlzce the pohchromator purge filter.

Reslace the radial pre-aptics window

Replace the axial pre-optics windaw for SVDV and VOV instruments

Check exhaust flow for the correct positive extraction at the exhaust duet o insure they maet
minimurm specifications

Replace air inlst dugt filer
Replacs high capacity air inlet dust filter element if installad, W%
Remaove and clean natrument watar inlet filter,

BO B B ERE AR B B R

Agilent Water Recirculator

T Service not applicable

' Drain cooling fiuld and remove any particles frem the chiller resenvoir
@ Remove, clean and reinstall wates inlet metal mesh Silter if present.
& Refill with Agilent Caol Clear coolng fluid

@ Cleanthe cooling system Alr filter and the condenser,

Revigon AD2, Issued: 21 Jaruary 2022
Bocument fumber: GRGT4-G0075 Paga ot 14
B Aghen Techrologies. Ing: 2022

: - Agilent
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Agilent
Agilent 5700, 5170 Prevantive Maintenance Checklist CrDSSLah

From insighe to Dutrame

SPS 3 Auto Sampler

J Service not applicable

O Power cycle the autosampler and verify successful initialzation
O Inspect X and 7 axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafts
5]

Using customer's racks and the Agilent saftware mave the sample probe to the & outermaost
comers and fnse port, ensure that the probe is approximately centered in the vial

SPS 4 Auto sampler

If Service not applicable

O Chean the spill tray, rack lacation mat, end frames and chassis with & damg soft cloth and
duted rmild detergent.

Clean the aute sampler cover panels, if cover kit is installed, with domestic window clearer,
Check the X-axis and Z-axs drive belts for cracks, spits, damaged teeth, excessve

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incarrect positioning, damaged
edges or damaged conrectors,

Fump Tubing Replacernent Replace peristaltic pump tubing, Replace all tubing that goes
fram the rinsa staticn to 1he purnp and frarm the purmp to the waste/rinse battles

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 Lse calibration wizard and
calibrate the pasition

O o o oo

AVS 4, 6, 7 Advanced Valve System

@ Service nat applicable

O Replacs valve rotor seal

O Check fittings for sians of leaks

O Check iuking Including autesampler tubing for kinks or excessive wear
O Check high fow pump foe signs of leaks

Apvsion: AT Issued 71 Jenusry 2073
Docurnent Nuriber BB01£30075 S LS
@ agilers Technoiagies. Inc 2027

nsslimungy

ilent
Aplent 5100, 5110 Preventive Maintensnce Checklist CF(G}ISS Lab

Fram miglt in Cusres

Restore Instrument

O For HF applications, ask the customer to remnstall their sample introduction system iR
ﬁ Leave systern in an idle state on and purging.

Guidance: If the PM service is performed prior 1o a qualification service, then use the
qualification procedure as a guide for firal instrument set up and checkout.

Service Review

7 attach available repans/printouts of all tests to this documentation.
W Record the Preventive Mainenance service activity in the customer's records/lagboaok
# Record the PM event in the Smart Alerts loghook, if applicable
Update/ tinstrumant mai counters as appropriate.
Eg Affix the PM sticker to the system ar instrument laghook based on the customes's request
If Complete the Service Engineer Cormments section if there are additional comments.
& Review this service, parts replaced, and test results abtained with the customer

Ef IF the instrument firmware was updated, record the details of the change in the Service
Enpinesr's Comments box. Systems in a compliant enviranment may need additional
documentation

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

Rowison: A2, l@susd 21 anuary 2003
Dtcument Marmler £01 690075 Sage10ur e
& Agilerr Tacmulagies, e 2022

neslinugy

Agilent
Aqilent 5100, 5310 Preventive Malrtenancs Checidist CrOSSLab
Fave Insgin  Clirnrn
ICP-OES adjustment

& Check position of Zn peak, adjust if required.

M Check Argan Ratio, adjust to specified value if required
& perfarm Detector Calibration,

# perform Instrument Galibraticn.

Record Post-PM instrument performance

M Run Instrument Perfarmance test
Recard results in Instrument Performance Test Results Table - Post PM
& For syslems using ICP Expert version 7.3 and above, run the follawing Instrurment tests

# Subsystem Communications Test
& Air Flow
= Water Flow
Gas Flows
7l RF Generator
& Camera Test
v Opties Test
@ Neblizer Test

I{Reccrd the result In the Instrument Test Results Table

Revisiony A D2, Issusd 1 damaary 00
Dioeument blumer GEYTAS00TS peged ar 14
& Agilert Tecmaiogies, frc. 2022

Agilent

nmsliaugy

Agilent
Agilant 5700, 5110 Freventive Maintersnce Checklis CrﬂSSLab

From irsight to Comme

Test Results

Instrument Performance Test Results Table

Nate: These measurements do not form part of any specification and are for reference anly.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Aorial* Radial Acxlal
InIABSTOMERER | g s [T 4700.% A ghsl
M2 E10AMERER | yycgy 71195.3 V4568 ) 284419
#1396 152 nm S8R LR a6 L] VS
K 786,451 rm S8R 5.0 i s EL]

* Axial result is nat applicable for GEO16AA, GBO12AA Radial View Instrurments.

Instrument Test Results Table

Mote: Tha Instrument Test results are for systems using IC2 Expert version 7.3 and abeve oaly

Instrument Test Result

Subsysiern Cormmunications Test Tass
Air Flaw ?635
Pe—— | Fass
s Flows Byss
RF Gerarator | -?a_”
Camera Tast | fa 55
Cptics Test Fass
Nebulizer test Pas:

Rewgion A2, Isaued 21 Sanusry 2002
Docurment Nurmber: GAOT433175 PageTiof J
& Aglere Technaloges Ine 2022

enmslinugy




Agilent 5100, 5710 Prevantroe Mainterance Checkdist

ICP-0OES Status Results Table

CrossLab

Firm it 12 Durcoree

Note: These measurernents do not form part of ary specification and are for reference only.

Measirement ‘Standby Mode Plasma On ‘j
Mains Voltage: 215153 bia 116.613 yac
Mains Cuersrit 5.040 A o 4 A
Instument Tempsraturs 80 © 254 ©
BF Alr Flow {s2nsor spesd] 5.0 Hr AL Hz
Plazma Exhaust Termaerature Mo measurement 342 o
Water Fow Ozaikator Homeasurament 187 Limin
Wiater Flaw Detector 0% Lirreny [ 32 %Y L
Vit ket Tervgerature @l © e ©
Palychrerator Termperature 150 il is.e ©
CCD Tempereture 1% © -5R. % %
Thamnal Stebilizer 35.0 © 35.0 b
Argan Supply Pressurne 6E%.51 e Co% Wl Wwa
Purge Gas Supply Pressuret] 564 Wa 23 3 Pa
DOotion Gas Supply Pressunst) " Fa e wPa
Nebulizar Flow Mo messurement 0.0 L
Nabulizer Back Pressure Mo meazsurement —‘;:3 o L]
Plessriia Gas Flow Mo measuremenit WA Limin
A liery Gas Flow Mo rrsasutement -1 Lémin
RF Power Marrasuement wan 5 w
RF Supply Curment Mo magsumemant 4 223 A
RF Supply Vailage Mo measurement T ey v
*1 If option instalied

Bt o, CETATIOTE oo ot M

o Agiknt Teghnologies, Ine. 2022

Agelent 5100, 5170 Prevertive Maintenancs Checkdst

Signature Page

nsslimungy

CrossLab

From besigh 2 come

Service Engineer Comments {optional)

If there are any specific paints you wish ta note as part of perfarming the instzllation or other
Items of interest far the customer, pleass write in this box

Service Verification

Sareca Request Mumber:
£00g 33 N20

Service Engineer Name
Ranwakowm 3

Bervics Ergine® Sigraire

Foanwaksin

Total numbar of pages in this documant;

*

Rewision: A DT, ssused 21 Janwary 2022
Dooument Number: G8012-30075
© Agiknt Technalagies, Inc. 2027

Data Sarica Completad
A8 Ry  J0I3
Customer Name:
i Gnkung
Custormer Signature:

A?‘P\Gi“ 0111{0113

supelor (: Agilent

nsslinugy

Agilert 5100, 5110 Pravantive Maintenance Chiecklist

Consumed PM Parts

CréssLab

Frem fosighe 1 Cuteome

Part Description

Product or Model#  Quantity ‘
. L

Agial Pre-Cptic Window

Rirclial Pre-Optc Window

Agilert Codl Clear Coclént Fldd

Purge Gz Fifter

At irilel fiter

Hgh Capacity A Fiter

Rotor zesl for &7 port valve far AVER/T
Redor seal for 4 part valvs for AVSE

Ringe salution to rings station 2 Smm id «
T

Bart carnector 2.5mm-1.5mm D
PUC wasie tublrgArmem od x Smim id, 2m

-Additianal Parts may be required from engingar's stock:

X axig drive belt
2 aig driva belt

Paristaftic pump tabing, PYE SclvaFin, 3
tricged,

Consumed Parts Reference

‘Fart Number where usad ‘conaum
GEOTOA, GBO11A,
GRITO-ARENTA prierip ol \
GEATG-H801S Al A
Agient Watar
57960077 el ce -
GBIT-60136 &l \
GBING-GRODZ Al X
GBIT-60AY QOptional -
GB404-60002 GEARAA/GEAIS -
GEANIHI002 GRAGIA =
GBAZ-B0123 2Ps4 -
GBATG-AI 24 apEd -
GB410-80122 SP34 -
410047800 sP32 -
E410047400 PSS =
710049000 SFSd =

(Purchased by customer, not included as part of PM)

[l Section Mat Applicable

Part Description

Product o Modeld  Guantity
Part Number where used consumad

Fesmlor 8,02, Insued 1 Sanuany W12
Descumant Mumbar G3012-00075
0 sgient Techroioges, inc 2022

- Agilent

nmsliaugy

Raport Summary

Inztrument Medat Agllent 51005110 VDV IGP-0ES

Inztrument 1D GBO11A/GBOTSA

Instrument Serial Number MY¥18020001

Saftware Version 7.3.1.9507

Firmware Version 3442

Testad By Kanyakom 5,

Test Completed On 11132023 9:18:24 AM

Result Summary

Subsystem Communications Test Skipped

Air Elow Test Skipped

Water Flow Test Ekipped

Gas Flows Test Skigpad

RF Generator Test Skipped

Camera Teat Skipped

Optics Test Shigped

Advanced Valve Systam Tast Skipped

Resolution Test Pass

Sansiivty Test Eal

Precsion Test e

Page1ofa
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Resolution Test Pass.
Elernent Wavelength Specification  Width

N {174:213 nm) £9.40 592

As (188 580 nm) =820 &12

© {193.027 rm) <1150 831

Mo (202.032 nm) =8.20 B8.35

Cr (208,158 nm) =1340 B9y

Zn (213.857 nm) =870 .64

Pb (220.353 nm) 59.50 706

Co (228,815 nm) £17.20 1188

Ba (230,424 nm) <840 727

Mn (257 810 nm) £1330 D48

Win (260,868 nm) 20,30 14.18

Cr (267718 nm) = 11,00 B0

Cu {324.754 nm) <2500 16.89

Cu {327,335 nm) =14.20 11.29

S¢ (338,071 nm) 3350 2445

Ba (455 403 nm) 4400 3382

5¢ [450.733 i) £36.00 1737

Ba (483,408 nm) <3800 2547

Ba (614.171 nm) 54200 25.43

Ar(675.282 nm) 57400 60,50

K (788,491 nm) 58000 65,33

Page 2 of 4
nsslimungy

Precigion Test Pass
Radial

Element

Value % RSD

As (188,980 nm) =260 122

Su (196,028 nm) <280 078

Zn {213,657 nm) =150 0.33

Pb {220,353 nm) =260 0.8s

Mn {257 610 nm) =150 0.45

Al (395,152 nm) =150 0ar

Ba (493 208 nm) £150 ogea

K (7585481 nm) =150 033

Axfal

Elomant g i

Value % RSD

As (188.680 nm) =160 083

Se {196.026 nm) =150 oar

Zn (206.200 nm) =150 (A=)

Zn (213.857 nm) =150 0.46

Cd (214,439 nm) =150 oro

Pb {220 353 nrnj =150 038

Mn (257610 nm) =150 0.95

Cr (267,716 rem) 150 056

Cu (324,754 nm) 5150 068

Al (386152 nm) =150 063

Ba (453.408 nmj) =150 0es

K (788.481 nm) =150 113

Pagedof 4
v
neslinugy

| Sensitivity Test Fail
Radial
Element Wavalangth Specification  Method  Ratio Sandard Blank
A5 (188,980 nem) 2450 SRER 1420 asss Mny
Se {196.028 nm) =410 SREBR 058 8374 &8T5
Zn (213857 nm) z14210 SRER 4160.3 443725 11186
P {220,353 nm) z45.0 SRER 2139 26213 1254
Mn (257 610 nm) 23518.0 SRER 13661.0 areEsy 4168
Al {325.152 nm) z34 SBR 124 52269.7 39943
Ba {403.408 nm) =340 SBR 1858 22043728 122800
K [TBE.481 nm) z18 SER a0 107401.4 11876.7
Auial

Elemant Wavelength Specification  Method  Ratio Sandard Blank
Ag (188,980 nmi) 22080 SRBR 1594 2285.0 1205
Se {196.026 nm) 2158.0 SRER 168.7 28137 2338
2Zn (205200 nm) 2340 SRER S05.0 10156.4 123.0
Zn (213.857 nm) =1743.0 SRBR 5B40.9 136TE0.6 38905
Cd (214,439 nm) 42270 SRER 55878 82921.3 2738
Pb {220.353 nm} 23200 SRBR 4548 10111.2 4511
N (257 610 nm) = 10825.0 SRER 27295.3 11261181 1887.0
Cr (267716 nm) =1048.0 SRBER 3948.2 1448753 13220
Cu (324754 nm) =190 SER 492 3414887 B788.2
Al (396,152 nm) z60 SER 148 23BIN 6 150438
Ba {493,408 nmj =800 seR 823 E3333013 455383
K (766 481 nm) 2240 SBR M2 4TO4B2 448171

L

Page 3ol 4
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Report Summary

Instrument Modst Agient 510005110 VOV ICP-OES

Instrument ID GEOTIANGENSA

Instrument Serlal Number WY 1803000

Seflware Version T7.3.1.9507

Firmwara Version 3442

Tested By Kanyakorn 8,

Test Completed On 132023 11:10:02 AM

Result Summary

Subsystem Communications Test Pass

Aur Flow Test Skipped

Water Flow Test Sipped

Gas Flows Test Skipped

RF Gengralor Test Skipped

Camera Tes! Skipped

Oplics Test Pass

Advanced Vave Systam Test Skipped

Resolution Test Pass

Sensitivity Test P

Precision Test Pass

Subsystom Communications Test Pass

Optics Test Pass

Radial Aol
Intensity 3522064 4003312
Wawelength  737.212 Tar.212
Page 1 of 4
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Resolution Test

Sensitivity Test
Radial

Element Wavelength  Specification  Method  Ratio

As {188.930 nm) =46.0
S& (186,028 nm) zd10
Zn (213,857 nm) = 14210
Pb {220.353 nm) =480
in (257,610 nm) 23518.0
A1 {386,152 nm) =34

Ba (453 408 nm) 2340

K {TE6.481 nm) =18

Hudal

SRER 166.6
SRER 1224
ERER 47006
SRER 2380
SRBR 145691
SBR 1.5
SER 1706
SER T4

Elerment Wavalangth Specification  Mathod  Ratio

Pass

Standard Blank

12848 533
1256.0 07
53ET0A 130.7
31006 1657

3183981 4782
58510.5 ATELS
24808356 145142
11769a.7 140241

Standard Blank

Elernent Wavelength Specification  Width
N{174.213 nm) £0.40 882
As (188 880 nem) 2820 508
C(193.027 nm) s11.80 833
Mo (202.032 nm) =820 6.31
Cr (208,158 nemi) S13.40 .68
Zn (213 85T nrm) s8T0 B6T3
Ph {220.353 nm) =9.50 o2
Co (228,615 nm) £17.20 11,85
Ba (230,424 nm) =040 Va8
M {257 610 nm) £13.30 948
Mn {260,568 nm) £20.30 14.05
Cr (367,716 nm}) =11.00 792
Cu {324.754 nm) <2500 1684
Cu {327,395 nm} =420 nAn
Sr (338.071 nm) = 3350 2418
Ba (455.403 nrm) = 4400 3328
Sr (460.732 nrm) = 3500 ma
Ha (483,408 nm} = 36.00 2543
Ba (514,171 nm) 542,00 2527
Ar (575,283 nm) =74.00 56.87
K {788.481 nmj) 5 80.00 8588
nsslimungy
Procision Test Pass
Radial
Element Wavelength ~ Specificstion  Measured
atue % RSD
| As (188980 nm) =260 085
Se (196.028 nm) 280 128
Zn (213.857 nm) =150 0.4z
P (220.353 nim) =260 054
Mn (267810 nm) <150 060
Al (306,152 rm) =150 047
B (493,408 nm) =180 083
K (766,491 nm) <180 050
Hudal
Element W Epecihi
Value % RSD
As (1B8.880 nm) 2150 042
Se (196,028 nm) 150 055
Zn (206,200 am) 2150 042
Zn (213857 nm) 2150 0.54
Cd (214,438 nm) 150 04z
Pb {220 353 nm) =150 022
Win (257810 nm) <150 0.54
Cr (267718 nm) =150 049
Cu (324,754 nm) =150 085
Al (395152 nm) 2150 .61
Ba {403 408 nm) =150 ora
K (765491 nm) 5150 1.00

As (188.980 nm) =2080 SRER 2145 2708.2 1428
Se {106.028 nm) = 150.0 HRER 1880 ez e 255.9
Zn (206.200 nen) 22340 SRER 1088.2 127848 1363
Zn (213,857 nm) =1743.0 SRBR TEEA T 1568820 4278
Cdl (214,438 nm} 242270 SRER 58473 1162817 3044
Ph {220,353 rm) 3200 SRER 5193 124502 5303
Mn (257 610 nr} = 108250 SRER 289925 13088525 18902
Cr {287.716 nm} =1048.0 SRER 4366.6 1733434 15470
Cu (324,754 nm) 2130 SER 46,3 3810930 7560.5
Al (386,152 nm) 260 SBR 158 2740285 164388
Da {482,408 nivy E&0.0 SOR 2038 BOZBOI45 441227
(TEG.481 nm) 2240 S8R 387 m 417718
Page 3ol 4
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Report Summary

Instrument Model Agient 510075110 VDV ICP-0ES

Ingtrument ID Gal1AGENSA

Instrument Serial Numbar MY 18030001

Software Version 7.3.1.9507

Firmware Viersion 3442

Teated By Kanyakom S,

Test Completed On 132023 11:165:43 AM

Result Summary

Subsystem Communications Test Pass

Air Flow Test Pass

Water Flow Tes! Pass

Gas Flows Test Pass

RF Generzior Test Pass

Camara Test Pass

Oyptics Test Skipped

Advanced Valve System Test Skipped

Reaolution Test Skipped

Sansitivity Test Skipped

Precision Test Skipped

Subsystem Communications Tast Pass

Air Flow Test Pass
30% Alr Flow (relative  75% Air Flow (relative
speed) speed)
14.00 20,00

Water Flow Test Pass.

RF Water Flow{Limin) ~ Camera Water Flow \é\l‘éter Inbet Temparature
1

{Limin)
127 081

2037

neslinugy

Page 1 of 2
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Gas Flows Test

Pass

Matulizer Actual Flow — Back Auxilisry Actusl Flow  Back
Targat Flow Pressure Target Flow Preazure
oo (k)] 27162 200 200 1113
Makeup Actual Flow  Back Plasma Actusl Flow  Back
Tanget Flow Fressure Target Flow Pressura
200 200 116.00 18.00 17.94 2311
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147,330
RF Crscliator Test Fassed
RF Osciiator Frequency 25.843
{MHz)
‘Work Coil Current {&) 44.410
RF Power Supply Current (A) 1.999
Camera Test Pass
Integration Time  Standard Deviation  Stalus
(ms)
Electronie Otfset Tast 1000 5381 Pasgad
Dark Current Test 600D 0778 Passed
Array Test 5 n.02s Pasged
Lirearily Test o118 Pasged
Page 2ol 2
‘l ]
LENFITLUAIUAY
Inspection result
ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS 0OK
1.2 Cooling PASS oK
13 Lleak PASS oK
1.4 Optical system PASS oK
15 Drift PASS oK
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 0.9999 oK
(r)2 0.9990
3. Repeatability(AREA)
3.1 No Pretreatment 100ppb, n=3 1. 9960 ppb
2. 10184 ppb
3. 10122 ppb
CV.< 5% 1.15% oK
4. Blank Below 1.0 (AREA) 0.1002 oK
naslumunu

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 Ver2.0.1
Date 09 July 2024
PM by

Approved by

( Pradit M. )

( Kitichai S. )

§ 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
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Title

reventive Maintenance RA-4500 sn:17780278

Date 024-07-09
Name oax Group
Memo : Calibration Curve 0-10ng

1234567891011

STD[ng]
STD
No. STD SVOL | CvOL | bvOL STD AREA MEAS Dev Note
[ppb] | [mL] | [ml] | [mL] [ng} [ON] [ng) (%]

1 100.000 0.000 5000 5.000 0.000 0.0846 0.0265 -

2 | 100.000 0025 5000 5000 2500 33464 2.5298 12
3 | 100.000 0.050 5.000 5000 5.000 6.4170 4.8863 23
4 | 100.000 0.075 5.000 5.000 7.500 9.8647 7.5322 0.4
5 | 100.000 0.100 5.000 5000 10.000 131132 100253 03

SMP
SVOL  CvoL DvoL AREA MEAS CONC
No. NAME Note
[mL] | [mL] | [ml] [ON] [ng] [ug/L]
1 100ppb 0.050 5.000 5.000 6.5389 49798 9960
2 | 100ppb 0.050 5.000 5.000 6.6848 5.0918 101.84
100ppb. 0.050 5.000 5.000 6.6446 5.0610 101.22
Statistics
No. | NAME TRY AV SD Cv
[ug/L] [ug/L] 1%]
1_|100ppb 3 100.887 1.15660 1.15
- '
onanslumiuny
m MIFFOM IMS TRUVENT S CORFORATION
Title : Preventive Maintenance RA-4500 sn:17780278
Date 024-07-09
Name : Coax Group
Memo : Blank
SMP
SVOL  CvoL  DvOoL AREA MEAS CONC
No. NAME Note
[mL] | [mL] | [mL] [ON] [ng] [ug/L]
1 ‘Blank DI 0.1002 0.0385
0.0008
0.0006
2 00004
2
0.0002
0.0000
1
2 '
onanslumuny

m MIFFOM NS TRUVENT § CORFORATION

Self Check

Heat check:PASS!! ( 26.3degC[05:00] -> 30.3degC[02:29])
Sensor check:PASS!! ( 53- 10= 43)

! (0.19L/min)
Sig/Ref check:PASS!! (Sig:4. 00V, Ref:4.02V)
Drift check:PASS!! ( 0.0000061 - -0.0000179 = 0.0000240)

onanslumiuny

m MIFFOM IS TRUVENT § CORFORATION



