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List of Instrument Certificates for Environmental Quality Analysis

Ministry of Industry, Thailand

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CHROMIUM Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14/5/2024 13/5/2025
Spectrometer COPPER FUME
IRON
MANGANESE
NICKEL
2 |Analytical Balance TOTAL SUSPENDED Mettler Toledo MS204TS/00 / C252436235 National Food Institute, 2502228-003-01 19/3/2025 18/3/2026
PARTICULATE Ministry of Industry, Thailand
3 |Inductively Coupled ALUMINUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission MAGNESIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) SODIUM
4 |Dionex Aquion RFIC lon CHLORINE Thermo Scientific Dionex Aquion RFIC / 220380031 ARCHEMICA LAB CO., LTD 1D1047 23/4/2024 22/4/2025
Chromatography HYDROGEN CHLORIDE
SODIUM HYPOCHLORITE
SULPHURIC ACID
5 |Microbalance TOTAL DUST Mettler Toledo XP6 / B322373893 National Food Institute, 2502228 002 01 20/3/2025 19/3/2026

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




List of Instrument Certificates for Environmental Quality Analysis

DEMAND

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CHROMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer IRON (Thailand) Co.,Ltd. Checklist
LEAD
NICKEL
2 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11/5/2024 10/5/2025
Association (Thailand-Japan)
Mettler Toledo AB204-S/FACT / 1129361010 United Analyst and 250422 1 BL002 25 23/4/2025 22/4/2026
Engineering Consultant Co.,
Ltd.
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2/4/2024 1/4/2025
Institute,Ministry of Industry,
Thailand
Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2/4/2024 1/4/2025
SOLIDS Institute,Ministry of Industry,
Thailand
Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1113 11/7/2024 16/7/2025
DEMAND Association (Thailand-Japan)
6 BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1114 11/7/2024 10/7/2025
DEMAND Association (Thailand-Japan)
7 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM587 1/4/2024 31/3/2025

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
8 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21/2/2024 20/2/2025
DEMAND Association (Thailand-Japan)
YSI 5100 / 11B 101863 Technology Promotion 25TW29 18/2/2025 16/2/2026
Association (Thailand-Japan)
9 [Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2510-0375 713/2025 6/3/2026
DEMAND Italia Srl. Ltd.
10 [Heating Block CHEMICAL OXYGEN Hanna Instruments H1839800-02 / 4500052101 Hanna Instruments (Thailand) HIT-2427-0942 1/7/12024 30/6/2025
DEMAND Inc.(Romania) Ltd.
11 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1/4/2024 31/3/2025
TOTAL SUSPENDED Association (Thailand-Japan)
SOLIDS
12 |Incubator TOTAL COLIFORM Binder KB400 / 20220000022479 Technology Promotion 24TM938 9/7/2024 8/7/2025
BACTERIA Association
(THAILAND-JAPAN)
13  [Inductively Coupled CHROMIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission LEAD Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES) NICKEL
14 |Kjeltec Distillation Unit TOTAL KJELDAHL FOSS KT9 / 91905393 FOSS South East Asia 12875 5/7/2024 4/7/2025
NITROGEN
15 |pH Meter pH EcoSense pH100A / JC04744 Technology promotion 25CH408 3/4/2025 2/4/2026
association (thailand-japan)
16  [pH Meter pH Horiba LAQUA-PH210 / HAOA0007 technology promotion 24CH399 2/4/2024 11412025
association (thailand-japan
Horiba LAQUA-PH210 / HAOA0007 technology promotion 25CH353 20/3/2025 18/3/2026
association (thailand-japan
17  [pH Meter pH Horiba LAQUA-PH210 / HAOE0041 technology promotion 24CH725 19/6/2024 17/6/2025
association (thailand-japan
18 |UVIVIS CHEMICAL OXYGEN Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer DEMAND

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2




List of 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. E24-060048 18 Jun 24 17 Jun 25 -
USA. 1701019
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670490 17 Jul 24 16 Jul 25 -
Oxide of Nitrogen as Nitrogen Dioxide 60899615
Carbon Monoxide
List of Opacity Training Certification for Opacity Mesurement
No. Name Training Couse Train Date Remark
1 Mr.Natthapong Moungchai Opacity Pollution Control Department 22-23 March 2018 -
2 Mr.Ronnapob Putragulpattana Opacity Pollution Control Department 22-23 March 2018 -




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 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 25-AFM-013 15 Jan 25 14 Jan 26 -
41461922008 Co., Ltd.
2 |Aneroid Barometer Sodium Hydroxide Barigo, Germany - Technology Promotion Association 25P1359 17 Apr 25 16 Apr 26 -
Hydrogen Chloride (Thailand-Japan)
Chlorine
Total Dust
Copper Fume
3 |Digital Thermo - Hygrometer Sodium Hydroxide Digicon TH-02 Technology Promotion Association 24H1487 15 Jul 24 14 Jul 25 -
Hydrogen Chloride 435031148 (Thailand-Japan)
Chlorine
Total Dust
Copper Fume
4 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 24-ACT-077 30 May 24 29 May 25 -
(Acoustic Calibrator) 73246 Co.,Ltd.
5 |Sound Level Meter Laeq e hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25020 13 Jan 25 12 Jan 26 -
00408979
6 |Sound Level Meter Laeq e hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24156 30 May 24 29 May 25 -
00321441
7 |Sound Level Meter Laeq e hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25022 13 Jan 25 12 Jan 26 -
00408982
8 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-179 16 Jul 24 15 Jul 25 -
143227 Co.,Ltd.
9 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-178 16 Jul 24 15 Jul 25 -
143233 Co.,Ltd.
10 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-170 15 Jul 24 14 Jul 25 -
143229 Co.,Ltd.
11 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-108 26 Apr 24 25 Apr 25 -
117694 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
12 |Light Meter Lux Extech Instrument, 407026 Innovative Instrument 25-LXM-074 11 Mar 25 10 Mar 26 -
Taiwan A 037351 Co., Ltd.
13 |Thermal Environment Monitor  |Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-315 9 Jul 24 8 Jul 25 -
TEX040016
14 [Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 25-TPM-050 28 Jan 25 27 Jan 26 -
TPS030008 Co.,Ltd.
15 [Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 25-TPM-052 28 Jan 25 27 Jan 26 -
TPS030007 Co.,Ltd.
16 [Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-349 6 Aug 24 5 Aug 25 -
TPQ020023 Co.,Ltd.
List of Instruments Certification for Water 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 Ecosence pH100A Technology Promotion Association 24CH1422 14 Nov 24 13 Nov 25 -
24H005160JEN (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 24TW258 6 Dec 24 5 Dec 25 -
24F101579 (Thailand-Japan)




PerkinElmer’

For the Better

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co., LTD.
Instrument Location: 41 SukumvhitRd.,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFB520031902

Date: 14-May-2024

'
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Component List
Component | Specific Model Serial # Configuration Notes
PinAACkB00F PFESZO051 502 Syngistix ¥ _4.0.1.1935
Fias1 D0 ew Irstall) 10052404050
Parts Lists
Parts included with the Pr
Part Numbar {|f "
spplicable) Description Cusantity
BOSLGSE Fan Filters A
NI1B0156 ©-Ring Kits for Sampling Introduction | Stainless Steeds Nebulizer] |jja
NI1E015T ©-Ring Kits far Sampling Introduction | Flastic Mebadizar| /A
W07 Replecement Acetylene Filter Cartridge My
THOOU22 Replacement Air Flter Cartridge A
Addtional Reaganits ard Stardards Required for PM
Part Mumber
o Expired Date
i applicabile) ascription Cuality Batch/Lot # iy
LRELG T 1000 mp/L Copper Standard AR a7-390um1 Apr 2025
Addithonal Reagents and Standards Required for PM (Customer Support Solution]
Part Number (if Explration
Description Cuantl Batch/fLot #
applicable) o . / Date panyire
ik D¢ Water 250 ml. AR AR
[ 1.5% Wiy 250 mi. AR AR
|p.rum_1e SINIF Prevesntive Maintesance Repoel (PM) Fage 2067 |

mnms‘lximuqu

PinAAcle 900F Preventive Maintenance (PM)

Campany Name: ] United Aralyst and Engineering Consultant Ca, LTD
Addrgss 41 Sukurrmvhit fid, Fhra Khanang, Bangok 10260
[Instrument Location):
Serial Number: PFES20031502 PiA Number: 2of2
Cusoeriar sy K. Yainda Talephana 55-55R0040
[ applicable): Mumber:
Custorner Support K. Chayanan Saeicn KR WO-02787590
| Gnginesr Nama: Numer:
Next P Due
Date PV Performied: 14-May-2024 Datar J4-Mionw-2024
] —
standard Labor Hours to Complete PM : S5 heduars
Part Number Heleaze Publication Date }
09370145 Rav.B A lanuary 2008 PerkinElmer’
Fospe

The purgose ol this FM s toersure the contineid Punctionabty of the PinAAde S00F by hspecting and
replacing any worn or damaged gans. This seraios shoud cnby bé gerfamed by a trained regresestatve of
Frkintlmar

The sustemer should savwe their method bifione the PA begins

Ganeral Invtruetion.:

The cumomer mast rovkie the erginesr Gperational Sta to demenitrals recent instrument perfonmanc i 10
starting the PR ) )
Abways thick with the customer before makisg any changes that may sffect the siatomer's analyai or calisraios,
ircduding a current back-upof iyilem saftwaee andjor data fles.

Tre completed docamest shoud be signed by ae sutharined PerkdnEimer ard customar reseaseatative and lef wih
i cuslis

Update the PM sticker snd istniment lnghon as regsined

Copyright Infarmation

This docement contsins Beogestary information thet b pretected by copyright A1 rghts are reserved.

¥ part of this publication may be reprodueced in aiy Torm whatsoeser or tramlited inte ary laeguage withoul B
peicd, written perminion of PerkinBlmer, Inc

Cogyright © 2013 PerkisElmer, Inc,

Tragemariks

Regisbered rema, Tradim arks, tc. used in this dozamaen, when not specfically ma i 25 such, are protecied
by lew. ParkinEimer |s 2 regisbered fradim ek of Perkingimer, Inc. Al othar Cademarks a=d registered 1ri s
not cwred by PerkinElmer, ine. of s subsidiaies thet are depcned heren are the proparty of Uhair FESpect e cwnees
Facept & apicifically sat foreh in s terms and conditians of sabe, Perkindlmer mikes w0 Waranty of any kind
with regand te thi document, isdudiesg. But mot lmited s, the isglied wamanties of marchastabilty and
Aitnes for n particular purpose.

ParkinEl i shiall ot be Bakie for ncidemal or corsoguenti damages in connection with the fumishing o ws of
this document.

[Pinatcle 500F Prevemive Maintezance Repert (FM) Page 1 of 7 I
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Relditional Tools Required for PM
Far Hursbr Descriptian Quantity Serial #
(i applicable)
NI1003000 0.2 Neutral density filter 1 10THOOERN 5
MI0000 1.0 Heutral density filter i 1IN0 5
3030997 Symtem 2 EOL Oriver 1 03030997
WAS OGS fis System 2 EDL 1 16148
WI0S0121 Cu Lming HEL 1 D60415-030180
3050109 Ba Lumina HCL 1 061219020041
N3050135 K Lumnina HCL 1 D30ET 200130
K2050152 i Lumina HEL 1 05271 9-020020
IPm.'l.'u:Ie S0F Prevemive Maintenznce Report (PM) Page 3 of 7 I
.
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Procedure Checklist

Uset |+ ) 10 chidoff those stegs in the checkBst that have bein complebed.

1. General:

Bl Ressiiw the instrument perfonmance with the customer nd dodument any mcent
profibens.

) Inspect the custemer |og beok and make sty approprite PM entries,

¥\ Forfarm genesal inspactian of system for claanlingss.

2. PC Instrument $oftwares
¥l Instrument Software user files/databases archived, packed, andfor deleted a5 needed.

3. Mechandcal:

P Inspeect ard chese all fans and fiters, Replace filters if pecessary

4] Inzpect all gas lines for leaks andfar wear. Beplace f needed.

¥ tlean exteriar of the instrument.

P Inspect tha burmeer haad, burner charmbir, ard rebulizer, Clean Il e a3 stated i the
Hardware Guids

¥ Chack burner bead dimensions with the fesler giuge 53 Statid in the Hardwane Guide in the
Maintensnce chagher section on charirg the burner hesd and chicking siath width,
Raplace f aut of spacification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace i necessary,

¥l Check the drain sysiem far signs of wear, Replace worn or damaged paris.

El‘imuhl check for proper flame conditions when igniting the Air-CIH2 and N20-C2HI Rames
[ spplicable).

4. Eleciricak:

1 Inspisct PC barets, Clisn o necessiy,

1 Carefulby check all intarnal and extermal cable connections.

1 Check instrument Frmware revisions upgrade to current levels {if necessary)

.4} Run Dagnostics Tast within the Advanced funciics of the Speciremseter page. Check the
results Im the service log folder in the Spectromater BM Log Viewer,

5. Optics:
[} Inspect and clesn the sample compartmert windows, ¥ needed.
] Inspect aptics, Clesn or replace if necessany,

6. Gasses:

] Werify that the Gasies suppied to the instrument are within the pressure sad purity
specifications found in the Bindtde 900 Senes Pre-installstion Checkiss 804,
¥ werify that the acetylere filtor and air filber elemend is dry. Replace If necessary.

Innmle"ﬂm‘mww_“mlmmmnwml Page dof T I
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&.4 I Bockground Compensation with Copper
D rigtian: Verifies the instruments sblity to compensabe for Sackground absarption,

i Rirkults P f0ail

Standard Devdation 0.0 oo Pasged

#.5 AA-BG Baseline Mase with Copper
Description: Ensures that background correction does mol produce excessive noise.

Pararneter Specification Ririedies PaeiFall

Standard Devition 0,405 002 Passad

B.6 A4-5G Saselinge Nose with Arsenic

Diescription: Ensures that background comrection does not producs Rxcessive noise 18 Kiw
wavelength,

Rasults Pass/Fail
Standard Deviation S ana2 Passed
8.7 Flome Sensitiviy
Description: nstrument Sensitivity checked sgsirst Copper standard.
Copper Results [Abs] Pais Fail
5 mg'L Sensitivity 55 Heb |1 applicable) » 0250 Abs. oy ot Appicatig
2 ma/L Sensithvity HS Neb (¥ appicabie] oo () Al 08005 Pagsed

0. Rewviaw:
1 Review with the customer #M work performed.
17 Riwierw with the customer routine maintenance procedures.
] Discuss recommanded customer supplied matesials to have on hand.
B ftach PM sticker.

[ Pinancie 900F Prevesiive Mairscaseos Repars (P Puges o7 |

li)ﬂil']‘i\hllﬂ’l'dﬂll

7. Flame Interlock Check:
Dseription: Check ie ansure that all safety interkacks are closed.

Parameter Specification Tt Riesuhs Pasy/Fall
Flame Sensor AlrfTiH; Fame correctly shuts down | Active Passed
Drain Sersr AIrfC M, Flame comectty shuts down Myt Passad
Nebalizer Sansor AlRfCH , Flame comecthy shuts down e Passad
C;H; Pressiine Sensar AR/ H, Flame cormectly shuts down Byt Pacssad
Air Pressure Sensor Airfgty Fame cormectly shuts dewn | At Passad
Choasing Nitrous Oxide s the aaddant
Bemmer HeadSemsor | i rigger an terock shuts dawn | 0 B
B, After PM Pedormance tests:
&1 Detector Lineavity with Barium
Description: Emsures that the detector is linear in the Visible Range.
Certificate Valse
Paramitad Spacification R Teat Results Pass/Fodl
1.0 A ND Filter £ 5% from Cart, 09995 1mna3 Passad
@2 & WD Filar + 5% from Cart. UAEE] 01966 Passad
8,7 Bogelie Worse ot 1.0 Absarbonos with Barum
Description: Ensures that a high absorbance will not produce excessive noise.
Parsmeter Specification Rty Pass/Fall
Standard Devation ERme .00z Passed
8.3 A4 Baseling Naise with Copper
Description: Check baseline noise.
Paramatar Specification Rosulbis Pass/Fall
Sandard Duviation =000 e Parssed
l PinfAck WOF Preventive Mainienance Repurt (PR} Page 5 of 7 I
'
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Additional Comments

Additional Comments Regarding the P

Review

The prewentive maintenance ehiecks oo if applicoble perdormance tests for Pindlels SO0F have
been completed.

This Pinddcle S00F  Posses Bl Fails O the preveative mainienance,

Review of Preventive Madntenance:
Authorizad PerkinElmar Rapaasentative: Diate:
/lé' 1d-May-2024
- JoO-an T Y]
Authorized Custamer Representativets, Date:
AW 5
[t

| Pt Acic I00F Peeventive Maintenmes Report (PM) Page 7d7 |
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Foundaion for nduenal Devsiopment hasona Food e L o

Food o mmal Lsimrerory Serdce Cerrer SRR 8
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Calibration Certificate
Certificate No.: 2502228-003-01
Client name: UNITED ANALYST AND ENGIMEERING CONSULTANT COLLTD,
Address: 3 Sol Udomsuk 41, Sukhumyit Road,
10260
a1 af 3

Equipment: Electronkc Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS /00
Serial No.: CI52436235
ID No.: UAE ATR.023/2566
Order No.: 2502228
Operation No.: 2502225-003
Date of Receipt: 19 March 2025

Date of Calibration: 19 March 2025

Calibrated by  muvomnchamensss  Approved by ke N. mF-JdS”

Scientiat [ Mr.PReraphat Tuanjit
Manager, Divigian of Calibration Laboratory

Dt of Dagasin: 25 March 3025 Messpensible Tor the Technical Management Team

The are for a o ol g 5%

This Certifcals i Ssusd in acrdance wWith the mndtions of scorecitation granted By the Thai Laboraiory Accrediation Scheme
whiich has assessad the measurement capabibty of the lsborstory and S Lradeability o Fecognimed national standands snd to the
IR of missrement realived at the comesponding natonal siandands laboratory. This certificabe may rot be reproduced otfer
han in ful esgegt with the prior wrilbén appecval of the National Food Instiute.

FESWNS S a0 E G SarrLULE TS

AugiuSrarfaU]En s SELIE TS ’,/'F";“'\"‘-\}f
= E %, N
Frounslnes for ndusimal Dessiopmenr Matonal Food rarue Ity
Food Induemal Laboraiory Serdcs Cerfer et AT
- -
Calibration Report
Cartificate No.: 2502226-003-01
Equipmeni: Elsctron: Balsice Manufscturer  METTLER TOLEDLO
Modeli  MSIHTSO0 Resolutios: 00001 g
Serial Wa.i C252436235 ID Mo UAE AIRI3/2566
Capacityn 20 g
Date of Calibration: |5 My 225 Page 26l 3
C Ampaeat 211 ¢ BE T Fnlatve Hemabty 55 = A5 %

Place of Calibration: 206 Baence Apom 2, UNTTED ARALYST AND ENGENEERING CONSULTART €01, LTD.
Condition of Equipment: Goos Dondtios

Condition of This Resuits of Calibration:

1. Citration Mathod: P Method W-MA-DIL  In-House Method besed on LKAS Lab 14 © 7019

2, Arfenence Stardars:

Starclaed Weight Dess £7 1mg t 2003 BEOSSETST2 S HMAI005. 19 Apsil HI25
Instrument Haodel Sarinl No.  Calibrabed By Cerfificate Mo, Due Date
Theme-Hgrm Meter B0E-HI FELBTH 017123 Tuality Aebom QRIS 10 Febuary 2026

1. This certification Is maceabée 12 51 UNIT

4, This certificate wes: certted mly for S nsmamen: we cebbroted,

5, This resat of calbestion wes found accurase 35 shawn o date 330 place of cabbaon ank
Calibration Results:

1. Ropeatability of Reading:

Mominalvake [ p ) Sangerd Devison of Sesting & ]
10 00052
0 20M079

2, Off-Canter Error:
A rpms of 20 g wes placed Bnd Mawer W VITI0ES BOSINON DN pAN.
The batence madng cbtained i3 given i the tebie.
@ @
@ @

{ 9 plC-gdfjd- @9 )
99997 9.9995 0N

S8,
£ /_-_,_‘\ +*
K

BL-T181.T18 vroas
ALISMATION DOE1

Calibration Report

Cartificats Mo 1502228-003-01
Equipmant: Berimnic Balance: Manufactrer:  WETTLER TOLEDD
Mgl MENATERD Fesalution: D003 g
Serial Mo CIEMIGIIE 1B Mo.: LMEAIRONHIEES
Capaciyn 20 @
Date of Calibration: 19 s 2005 Page 3ol 3

Calibration Results:  {Continue)
Calibration Range: 0200 g
Calibration Adjustment: [nternal Calibration
3. Departurs from Nominal Value:

hormisal akse Standard Valu Asurage Raading Knerectioe Lncestainty Cowersge Facthr
L gl L B (g 1 [ ] iz g | ¥
Uskuad 1 7.5000 0030 00083 200
a1 2.10001 8.3001 00061 ] isg |
1 190000 19000 00000 000306 200
3 100 15009 0men D.00GES | 200
5 500002 50000 00050 00000 200
I 10 00001 39993 00051 0000042 200
F1 000003 000 0 000305 200
£l 50 00000 L] DOOS 25001 200
[ .} EulLr L) 8 95 i) Q00013 208
100 1130 DO0E B i 00es 200006 208
150 L50. [0S 150,000 DO 0031 208
L] ik 0000 0wl 200028 208

ThE niporisd encintanty of Meurament wid Based on @ standard usgertssty moliphed by & cowemge factor &, prosiding &
b of confidence of appraxsratity 15 %.

------- S T o N man-bﬁ_ﬂ

CrbssLab

From busight o Dutames

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-0OES
Preventive Maintenance

Agilent Pravantiva Maintenance provides factony recommended servios for your analytical
natrernents o assure relialbée operation and the accuracy of your results

Deliverad by highly trained and certified service enginesrs using genuire Aglent paris and
supphes, Agilent Preventive Maintenance provides what you nesd to reduce unplanned downtime
and keep your systems operating at their paak performance.

Thits chacklist is used ag a guide for completing the preventive msntenance tasks, A signed copy
of this checklist is provided for your records.

Perwion: A 0% Ieand 21 Jaruery 2002 =
Dicoument Mumier: G20 1450075 ’Iqi‘_'l_ﬂ‘;""
@ Agilan Teshroingion. inzs. M2

nanslummuny




Agilant Agilent
Agieiit 5100, 6110 Breventive haintenance Checklist CrDSSLab Agient 100, 5170 Prevantive Maimananca Chacklist CTDSSLﬂb
From Fasight 12 Owtiora Fram irsight 12 Dteore
Introduction Important Customer Web Links

» Toaccess Agilent University, wisit Pitpuweew agilent comscrossiabiuniversity 1o learm abaout
training options, which include online, classroom end onsite defvery. A training specialist can
work directly with you ta help determine your best options.

+  Custorners should provide sl necassary operating supplies upon request of the enginear. » Toeccess the Agilent Regource Center web page, visit hitps:/fwww agllent comyen-

| Erita s i ffi i formation i i 3

o Acustoner regresentative should be available 1o the engneer while performing the preventive Dy et SETUR . i Sl G o ates bk

maintenance procedures. Customers are responsible for regulas maintenance and are
encouraged o observe tha service representative.

Customer Information

= Sample Prep and Contalnment

: i ; +  Chemical Standargs
= Any parts not included in the Parts Lists section of this dosument are not part of the e P

recormmended Preventive Maintenance sanice nor are they Iincluded in the price of this

T = Anal
Senila. alysis

« If & system requires the use of &xra ar special procedures andfor parts for the maintenance *  Service and Suppart
service, then these must be crdered separately and charged as a repair, which may ncur e
additional costs = Application Workflows

+  For customers wsing HF applications, the instrument should be retumed to its standard = The Agilant Community iz an excallent place to get answers, collaborate with cahers about
samgle intieducion system applications and Agilent products, and find in-gepth documents and videos relevant to Agilent
technologies. Visit hitps. community. sglent comiweloome

& Videos about specific preparation requirements for your instrument can be found by
searching the Agilant YouTube channel al hilps:y fveww youlube.com/usernaglent

» MNeed to place a service call? Flexible Repar Options | Agilent

Rsamion: A 07, Issued 21 lanusy 2022
Docurment Mumber: GRO14-50075 Fage
B Agiient Technologies. ine. 2022
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Agilent $101. 5170 Praventive Maintenance Checklsi CF&'EELab Aient 5100, 5110 Prevereve haintenance Chackin CFSE%Lab

Faare iesighn 10 Qumarme From lasight m iz

Service Engineer's Responsibilities Instrument Maintenance

« Comact the customer and ensure that all necessary supplies are available before the

it i i
preventive maintenance visit System Information

= Only select those pages that refate to the system or module beng serviced
O Check this box if an instrument configuration report is attached instead of completing the

»  Complete empty fiskds with the ralevant infarmation. tahle.
»  Complete the relevant checkboxes in the checklist using either a "X" or ok mark "™,
Chack "Senvice not applicable” check bo g ks ot del e By s e S0 NDY ICF-ORE
- nat ap, eck boxes to indicate sendcesMasks not delivered, as
appropriate Insirument Spstem Site and Locatior Uwiiezd \‘.n;\.&j‘\ Fod B e T Com soltasd
+  Complete the Preventive Maintenance sendces in the most logical order relevant to the
indridual systemn service in the ordar of the tasks listed, List System Componant Product Numbars List the Serial Numbars of aach Companent |
#» Complete the Service Review section togethar with the customer. 1 E), S 0Eh Wy Veblacod
» Complete the fields for page numbers at the foot of each selected page 2
3
= Add relevant page rumbers to selected pages and cormplete the total number of pages fiskd n §
the Service Cormpletion secton
&
= hskthe customer to sign the Service Vesification section inchuding the customer’s and your 6
signatura.
7
a
9:
|ICF-OES Configuration Takle Cirele the type or wrile in the type if ather
Nebuizer Type nasprq@cmumnw

Speay Charmie L‘;cmcsmaﬂaﬂ@dnn: Double Pasa) Oter
Torch Rzﬂal@mm:r

| Torch Type Dine Pisc Mrulynwwme Dither
Injector Ciameter 24:rtn1drrrn!l}.&’n||:|rﬂf; _________
[r——— (;smicll:nner

Rewiaion: A2, kssued 21 January 3012 4
Docurmert e, G001 633075 a2 - Agilent

= Revismn AT msumct 37 Jarny 2002
) .ﬁﬂl'ﬂl‘lt Document Mumber; G201490075 Page Dot 1T
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ilent
Aeilert 5100, 5110 Presvirtive Martisnance Checklist Cr SSLab
Faam insige 10 (hamarss

Preparation

E Discuss any specific issues with the customer befare starting.

F Review the nstrument lagbosk for recorded problems and comments.

A Save instrument control sattings before starting the procedure

1 Perform a general inspaction of the systam for cleanliness.

[ Check for proper installation of parts, assemblies, sensors ete,

B Chesk system fer required installation of companents and implementation of Service Motes

2 Check for reguired firmware/ software updates and verify with customers if they wauld like
them installed

O For HF application systerns, if standard samgle introduction system was not installed, ask the
customer to install it g%

B ask the custemer to remave sy samgples Trem the ICP-DES sample introduction ares, aute

=ampler or eround the ICP-0ES

Fvmion: & 02 Issued 21 January 2022 £k
Dot ivant Wi GE11 490075 Paga 2 af 1F
0 Agient Technologies, Inc. 2022
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Agilant
Agilers 5100, 5110 Prewanthes Mairterance Checkis CrdESLab

Faorm Iraight 1o Deaicorng

SPS 3 Auto Sampler

Bl Serviee not applicable

Power cycle the aulcsampler and verify successful inftalization.
Inspect X and £ axs belts for wear. Replace is necessary.

Clean X and Z axis slida shafte.

Uzing customer's racks and the Agilent software move the sarmpke probe 0 the 4 cuternost
cormers end ringa port, ensure that the probe 8 approximately cantered in the vial

oooo

SPS 4 Auto sampler

F Service not applicable

O Cleen the spill trey, rack location mat, end frames and chasss with a damp soft clath and
diluted mild detergent.

Clean the suto sampler cover panets, if cover ket 12 Installed, with dormestic window cheanar,
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, encessive
fraying, colar changes or degradetion from fumes:

Check the X-axis, Theta-axis and Z-axs FFC cables for cracks, incomect positioning, damaged
adges or damaged connectors.

Purmp Tubing Replacement. Replace penstaltic pumg tubing. Replace all tubeng that goes
Trarm thie rinse station to the pump and from the pump to the waste/rinse bottles

O Test using customer's tray and move the sample probe to the =ample wial 1, wash viel and

rirese port and ensure that the probe is centered in the vial If not wse calbration wizard and
calibrate the position.

o oa

m}

AVS 4, 6, 7 Advanced Valve System

Iﬁ Service not applicable

O Replece vahke rotor seal

O Check fittings fer signs of leaks

O Check tuting including autesampler tubing for kinks or excessie wear
O Check high flow pump for signs of leaks

Favimor A0 Bsusd 20 January 7032
Dorument Hurrber, G 430075 aage oot 1
© Agien: Teohnolagies, Inc. 3022
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Mgilert 5100, 5110 Proventive Maintenance Checklist CFBSSILah

From Feight 18 Oulco

Preventive Maintenance Procedures

Record Pre-PM instrument parformance
B Run instrument Perfomance tast
Ff Resord results in Instrument Performanee Test Results Table - Pre-2h

Clean and inspect ICP-0ES system

E( Loak for any obvicus extemal damage or problems,
o Inspict waler cooling hoses, gas bnes and power cord for excessve wear or damage.

# Pedorma genaral internal inspection of the systemn for excessive dust accumulation, clean if
NECESSAry,

Inspect sample inroduction components and record any required maintenance in the Service
Enginesr Comments and notify the customer as the required actions reguired

[ Record the instrument operating condtions in the ICP-DES Stalus Results Table.
Replace the polychramator purge filber.
Replace tha radal pre-optics window

E{ Replace the exisl pre-optics window for WOV and YD instruments.

= Check exhaust flow for the correct positive extraction &t the exhaust duct to insure they mest
rrEnimum specifications

E-‘ Replace ar inlet dust filter.

O Replace high cepacity air inlet dust filter elemant if instalied, ¥17

Pl Rermowe and clean instrument water inket filtee

Agilent Water Recirculator

O Servica not applicable

A orain cooling fluid and remove any particles from the chiller reseroir
' Remove, clean and renstall water inlet metal mash filter if present
= Re fill with Agilent Coel Clear cooling uid.

Qf Chean the cooling Systern Air fitber and the condensar.

S L % Agilent
enanslumuny
Rgilent
Agibent 5100, 5110 Prevertive bainienance Checkist CTUSSLab

Freay Imsight o Durcone

ICP-0ES adjustment

Pl Check position of Zn peak, adjust if raquirad.

A Check Argon Ratio, edust to specified velue (f required.
Perform Defecter Calibration,

@ Perform Instrument Calibratin,

Record Post-PM instrument performance

B Fun Instrument Performance test
& Record results in Instrument Performance Test Results Table - Post PM
=il For systemns using ICP Expert version 7.3 and above, run the following Instrument ests

El Subsystem Communications Test
& tir Flow

Fl Water Flow

H GasFlows

@ RF Generator

B Camera Tast

[ Optics Test

[ Mebulizer Test

o Fecard the result in the Instrument Test Results Table

Rewigion & 12, leved 11 Jenuary 2002
Diocument Sumber GEH4-D0075 n.gaim_"\
8 Agient Tactnalogies, In: 1022

- Agilent
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Agilent

Agiant 5100, 5110 Preventie Mantsnant: Checkist CTUSSLah

Faur Insighe o Dutmoree

Restore Instrument

O For HF applications, ask the customer ta reinstall their sample introduction system. Wik
= Leave systern in an ide state: on and punging,

Guidanoe: If the PM service is performed prior o 8 qualification service, then use the
qualification procedure as & guide for firal instrument set up and checkoul

Service Review

@ attach availabke reports/printouts of all tests o this documentation

B Recond the Preveritive Saintenance servce activity in ihe customar's records/loghoak

& Record the Ph event in the Smart Alers loghoak, if applicable.

¥ Update/reset instrument maintenance counlers as appropriste,

& Affix the P sticker to the system of instrurment logbonk hased o the customes s fequest

@ Complets the Service Engineer Comments section if there are additional comments
Review this service, parts replaced, and test rasults obtained with the custamer.

& If the instrument firmuare was updated record the details of the change in the Sendce
Engineer's Comments bax. Systems in a comgliant envranment may reed additional
documentation. )
Complete the Signature Page with both Sarvice Engineer and Customer signatures.

e e GRS page ¥ Agilent
& Agien! Tachnokogies, ins 2022
nenslumuny
Agilent
Agilera 5100, 5110 Prevertive Maintenance Checkdist Crdssl_ab
From imight 1s Cuicarn

ICP-0ES Status Results Table

Mote: Thess measurements do not fomm part of any specification and are for reference anly.

haaguramant Standby Mode Plasma On

g village 217410 VAL 17 %3 VAT
Baing Cuaran 0, 6% " 0.4 08 "
lrstrumant Temgeratung a1y s 135 E
[AF Alr Flaw [sensar speed) Y Hz LR Hz
[Plasma Exhaust Temperaturs Mo measurement Gl.% 't
Waler Flow Dacillaton Mg sl . e Leenin
Wiater Flow Detecior RT3 Litainy ) Limin
‘Wiatar Inkst Temparabrs oy C L | C
Potychromatar Termperature 35.0 ‘cC isn ‘C
CLD Ternmperature - a0 C -39 % ‘C
Therral Stabikzes 315 0 C 35.0 't
Argan Supply Fressum G 8] L) FLA -1 L
Purge Gas Supaly Fressure®] L&k LG KFa (AT kFa
Ootion Gag Supgly Pressurem - kPa - kPFa
Hetrlzer Flaw N FeEuTan .30 Ly
Metrulper Back Pressun Homaasirement T, 43 kFa
Flasma Gas Flow Mo measurement ey Lmin
Aupeiiary Gas Flow 1 Homeasuremen R1e] Limin
RF Pamar N messsement 1043 w
RF Supply Current Mo maasLrement | ERTE

RF Supoly Vollage Mo measrement J PLTRSE W

=1 If option instabed

Resiuen ADD lsued 31 Jancasy 2002 2
Dogumeni Mumber: GED14-20075 Page lsof 2
& Aglem Technologhes, ine H022
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Agilent 5100, 5110 Preventive haintenance Checklist CI%SELab

Fian Wit 15 Dukaans

Test Results

Instrument Performance Test Results Table
Mote: These messurerments do not formn part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial Raddial il
Zn 213857 ren SREA woe. 13, & 4904, % E2gs, B
_Mn:ls?smn-naﬁm N5, 0 S ART 1 VA0V v e
Al 395752 nm SER 4,9 1.7 LY 24
¥ 766,091 ren S8R 5% 9.4 E 43.3

* fudial ressull i5 not applicable for GBD16AA, GA01 244 Radial View matremants.

Instrument Test Results Table

Mgite: The Instrurment Test results are for systemns using ICP Expart version 7.3 and above only.

Inetruenant Test Aesult
Subsystem Communicatiors Test ?‘55
= 2
it Flaw fass
Wiabar Flgw Pasa
fias Fiows T ay
RF Gerwralor Pass
Camera Test Pass
Optics Test ?.15:.
Hendizur test fass
Rwision: A02, Issued 31 January 2002 i
Diocapmart Nirrier: GIG4-80074 Fage Dot 1%
© Aglent Technoiogies, Inc. 2023 et
lu
ilent
Agrlent 5100, 5110 Preveritive Msntsnance Checkist Cr SSLab
From lnght i Qi
Consumed PM Parts
Product or Models Cuantity
Description Part Humber where used consumed
. . N GE010A, GAOTTA,
el Pri-Oglic Window GO 0-68014 GBOVIAIGEN A 1
Fadial Fre-Opiic Window GEO0-68015 All \
Agient Cool Ciear Goclam Fiuid §799-0037 ;“"""“:;:f =
Purge Gas Filier GEO10-60136 Al 1
& ket fiter GE0DD-5B002 &l X
High Capacity &ir Filter GaN0-H0189 Optioral -
Roicr seal for &7 part vave for AVSET GGRE88-60002 GRS/ GHAIE -
Rater sadl for & port valve for AVS4 GR493-60002 GRTIA -
?;Heaﬂmlon!mhsemljan?&mida GARLT0-80123 SFg4 -2
Bart connator 2. 5mm-1.5mm I GB410-80124 3P4 -
P waste iobingAmmod « Smmid 2m GE410-80122 P54 -
Additional Parts may be required from enginees's slock:
¥ ax it belt 5310047500 &PE3 -
T aws drive belt 5410047400 P53 [
Pertstalil: pump tubing PAC Solvaflen, 3 o
i 10049000 SPE4 .
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
Iﬁ Saction Mot Applicabla
Praduct or Maodel¥  Quantity
Fart Description Part Humbar whare used cansumed

Riigaan A& D7, basosd: 21 Janusary J057 %
Document Mumber GBO14-90075 Poge oar
® Aghom Tachnclingics In: 2023
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Agilent | Report Summary

gl 5100, 5110 Preeithoe Marteraioe Checkis CFOSSLah Inglrument Moded Agllant 510045110 VDV ICP-OES
Frone: besigge: 20 Dhatzores Fnsirumard 1D GEIT1ANGA0 54
Insirument Seriad Numibes MY 18030001
. Softwara Varsian 7.3.1.9507
Signature Page B S
B g |} Tastad By Pre Tasl_PM_Kanyskom 5.
i i ona
Service Engineer Comments (opti Test Complated On 11542024 8:19:10 AM
[ I.f there are any szecifi.c DCIII:I-IE wou wish to rqe a5 p_arlof performing the installation or other | Resubt Summary
iterns of interest for the customer, please write in this box,
Subsysiern Communications Test Soppad
Air Flow Test Skipped
Waler Flow Tasl Bkippad
(igs Flows Tast Shipped
RF Ganaralor Test Skippad
| Camera Test Saipped
Optles Test Skipped
Advanced Yalve System Tast Skipped
ReEsalution Test Pt
| Sansitivity Test e
Precigion Test Pass
|
Service Verification
Service Request Mumier [este Sarvice Cormpleted
Croveiion o Moy Jolé
Sarvice Engireer Mame Customer Hame: 0
Famazotn, 5 fighan (ledmg
Service Enginesr Signatuns: Customer Signature
ewsaom o= fphan "')n'l:ljﬂj
Tonst numke of pages in this decumant
e
Revigon: AGZ lesued 21 Jenuary 2022 ap WL
Dt Murmibe G801 400075 Page Taf PEIW'I odd
© Aglent Technologies, Inc. 2022 ;
' la
lﬂﬂﬁ'l‘ihlﬁ'wﬂll LenNdTlIAIUAN
[ Resalution Test i Sensitivity Test Fail
Element Wavalangih Specification  Width Roche
N {174.213 nm) 840 .58 Elgment Wavelangth Specification  Method  Ratio Standard Blank
A5 (163,880 nm) 58.20 817 As (138.980 rrn) =480 SRER 1041 783.0 5B
183,
C (182,027 nmjy = 1180 &3 Se (196,025 nm) =40 SRER a7 8820 787
Ma (202.032 nm) ZB20 6.38 Zn {213.857
Cr (208,158 nm) % 13.40 8.08 {293.857 nm} EM210 BRER 15008 418233 748.0
2n (213857 nm) =873 840 Pl (220,353 nm) 2460 SRER wor 2432.0 1749
P (220,353 nm} s050 708 1An (257.610 nen) 235180 SREBR 39150 047002 24200
Ca (228.815 nm) = 17,20 1187 Al (3596 152 nen) z34 SEBR 7.7 48454.8 55832
B8 {230,424 nem) S 840 7.2 Ba (453408 i) =340 SBR 459 1956719.7 410034
Mn (257810 nm) %1330 943
K ([7E8.451 nm) z18 SBR &7 ‘980348.2 146377
in (260,558 nen) = 20.30 41
LCr (267.716 nm) = 11.00 8.04 el
Cu (324 754 nm) 2600 isar Eharment Wavalength Specification  Malhod  Ratie Stanoard Blank
Cu (327.385 nm) =120 12 A8 (188,580 nm} 2208.0 SRER 1265 1408.8 118.0
Sr (338,071 nm) s 3380 24.30 5
Ha {455,400 nm) <4400 3347 & [186.028 nm) 2 1560 SRBR 120 177386 1976
SF (480733 rvn) £ 36,00 1723 20 (208,200 nm) 22340 SRER 4680 E7B4.2 1897
B3 (403,406 nm) £35.00 2597 Zn (213,857 nm) ® 17430 SABR 22174 BS597.6 17Ea.7
Ba (314171 nm) & 42.00 W54 Gl {214,438 nm) £ 4227.0 SRBR 19183 BET24.6 1236.4
A
KI’;::!QEM‘EI =74.00 56.51 Pt (220,353 rm) 23200 SRER EET TE205 488.0
A1 fim)
h s80.40 65.55 Mn (257 810 rem) £10B250  SRER 74022 ee12383 163417
Cr {287.718 nm) =1048.0 SRER FissE 1267066 31309
Cul (324.754 nm) =19.0 SBR %8 ZH0T4AG.3 10407.5
Al [396.152 nm) zED SBR 0y 211329.2 1B005.0
Ba (483408 frm) =600 S8R 48.3 ‘EA56460.4 1383359
B (T8 4831 nm) =340 SBR 281 13851902 479962
[
Page 2 of 4 ‘age 3 of 4
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Repon Summary
Enstrument Mode
Instrument ID

Inglrumeril Saral Mumbar
Sollarre Vorziz

Testd Gy
Tasl Complelsd On

Agllent 5100/5110 VDV ICP.OES
G301 1AGED1EA

KT 18030001
7.3.1.8507
2442

Post Test_PM_Kanysiomn 5.
112024 11:07:24 AM

Precision Test Pass
Radial
Element Wavelengih  Specification  Measured
Valua % RSO0
s (158,980 nm) £280 073
Sa (196,026 n) 260 085
Zn {213,857 rem) 2150 031
P {220,353 nm) =260 073
Mn {257 510 rim) 5150 038
Al (396,182 nen) 5150 0ag
B [£53.408 nm) =150 nar
K (7E6.481 nm) 150 032
Aatial
Element Wavslanglh  Specificalion  Measured
Walue % RED
Ag (188,880 nmy £150 1.21
Sa (198,025 nm) £150 084
2n (206.200 rem) 2150 0.56
2Zn (213.857 nm) £150 0.98
Cd [214.438 nm) =150 026
Phb (220,353 nm} 5150 051
M (257,610 nm) 5150 par
Cr (267,716 nen) 5150 0.22
Cus (324,754 ) %150 0.24
Al (396,182 nen) 5150 033
B8 {453,408 nm) 5150 040
K (768.481 nm) 5150 085
Pago 4 of 4
'
nenslumuny
[ Resolution Test P
Eleman: Wawlength  Specfication  Widtn
N [174:213 nm} =840 ST
A {188,950 5820 614
(183,027 nm) =150 R
| Mo g0z nm s8.20 i
Cr (208133 1) £13.40 8.9
2 (293 637 nem) =870 8,70
Ph (2200353 nm} < 650 703
Ca (228,615 nm) 51720 1.7
Ba (230.424 nen) <940 i
| bin (257810 nm) £13.30 944
Mn (260,568 nm) £20.30 14.21
Cr (367.718 rem) 1100 78
Cu (324,754 nem) 52500 1859
Cu (327,386 rn) =420 na
S¢ (336,07 ) 53350 G
Ba (455.403 rem) 4400 3350
Sr {450,733 nm) £36.00 Pl
B (493 408 nm) £ 36.00 844
Ba [E14.171 nm} <4200 2580
Ar (675 283 nm) 57400 .15
K {T86.491 nm) <80.00 B65.58
L
Page 2of 4
'
enenslumuny

Result Summary
Sunsystem Communications Test Pass
Air Flaw Test Skipped
Warier Flow Tasl Ski
Sl .
e s
Camara Tesl Skipped
‘Optica Tasl Poss
Advanced Yalve Systam Test Skipped
Resalution Tast Pass
Sensitvity Taat rail
Precmon Test Fiina
| Subsystemn Communications Test i
Oplics Test Pass
Radial Axial
Intansiy 3184054 TS
Wavelength 737,212 TaT 22
Page o4
'
enanslumuny
Senctily Test Fail
Redial
Elgmen: Wawelerglh Spacilication  Method  Ratlic Standard Blarix
A5 (1808980 nm) z #6.0 SRER 136 arra 504
Sa (186.026 nem) =210 SRER 106.0 8988.7 To.2
Zn {213.657 nm) = 14210 SRER 41248 440377 1134
Ph (220353 nmi} z46.0 SRBR 2072 25547 138.2
Mn (267 610 nm) = 35180 SRER 130178 2T1B46.8 EELN
AJ(398,152 nen) =34 S8R 87 50615.5 4770
Ba [453‘.403 e £330 SBR 1337 0682030 153583
I‘( ﬁ\-ﬁﬁ.dgl ey =18 SBR 48 100128.5 1723
Hoial
Elgment Warvalargth Spacification  Method  Ratio Standard Blank
Az (188 860 nm) =208.0 SRBR 1749 18867 730
Se (195.026 rem) =158.0 SRBR 167D 1883 4 110.2
Zn (206.220 nrm) =334.0 SRBR TA09 BA3E0 B3
Zn (313,857 rm) =q7430 SRER 695549 1M E86.1 2.7
Cd {214.439 nim} =4227.0 SRER ETRIL 728528 1561
P (220.253 non} =3X0.0 BRER 501.0 B4B4.3 267.7
M {257 510 nm) = WE25.0 SRER ERRFAE ] 10066376 10440
Cr (267716 nm) = 10480 SRER 4424 8 1322029 EADA
Cu (324,754 nm) z19.0 SBR Ba.T 302907 B 4356
Al (28,152 rori) 26.0 SER 211 HMETTI0 9EERE
Ba (493.408 nr) 2600 SBR 2506 TIAT3008  2E36T3
[ [T85.431 nm) 2240 SBR 453 14380506 310250
Pagae 3of 4
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Report Sumemary
Irstrumant Miadel
Instrument 1D

Instrument Sanal Mumber
Software Wersion
Firmwara Warsion

Tasied By

Test Completad On

Result Summary

Subaystem Comemunicabions Tast
Alr Flow Test

‘Wabar Flow Test

Gas Flows Tesl
RF Generatar Test

‘Camara Test

Oplics Test

Advarced Valve System Test
Resoiution Test

Senstivily Test
Pracaion Test

Subsysiem Communications Test

Alr Flow Tost

15.00 19.00
Water Flow Test
{Limin)
130 [k}

Agilerd B100/5110 VDV ICP-0ES
GADT1AKGEDTSA

WY 18030001

7319507

3042

Pos! Test_PM_Kanyakem 5,
1142024 11:30:15 AM

Pass

Skipped

Skippad
Skippad
Skipped

30% Air Flow (relative  T5% Air Flow {relative
spaed) speed)

Pass.

RF Watar Flew{Limin) Campra Waler Flow  Waber inlgt Temperaiure
[x=]

2055

Pracision Test Pass
Radial
Ewment Wavelenglh  Specificalion  Mesaured
' Value % RSD
As (188,850 nmij 5260 081
Se (195026 ren) 52560 058
20 (213,857 nm) £150 02z
Pb {220,353 nm) 5260 0.37
Mn (267 610 nr) 5150 0.27
A (398,152 ni) =150 025
Ba (453406 nm) =140 053
K (766,491 nm) 5150 018
Ausigl
et % Walue % RSD
As (188,980 rm) =150 a.81
Se [156.L2% nni} =180 065
2n (20E2C0 ) 5160 07e
2n (213,857 nm} 150 041
Cd (214.438 nm} =150 0.38
Pb (220,353 nm) 5150 0.33
Mn (257 510 nm} =150 1.02
Cr {267,716 ren) 5150 0.32
Cu (324754 nem) 5150 b5
A (395 162 rem) =150 037
1
Ba (453,408 rm) =150 088
B (786491 nm} <150 074
Pagedal 4
'
nenslumuny
Gas Flows Test
T el Flow  Back Budiay  Actusl Flow  Brck
Target Flow Pregturs sy L
070 070 154 65 2,00 3 “'“*’Mz
Makeup — Actusl Flow  Back Plaema P
Targes Fiow Prassura Target Flow mu
2.00 200 11538 18.00 17.87 2143
RF Generator Test
RF Power Supply Test Pasaed
RF Powar Suppiy (v} 126 554
RF Oscilator Test Passad
RF Cscillator Fraquarscy 26 034
{MHz)
Wark Coil Currant {4} 44,650
RF Powsr Supply Current (4) 1983
Camera Test
: ? wionTima  Standard Deviglion  Status
ms
Electronic Dffsat Test 1060 5,298 P
Dark: Cusrent Test EO00 1188 Fonsad
h.rray Test 5 0024 i
Linoarty Test 0118 e

FPeagel ol 2

enenslumuny

Page 1af2

enanslumuny

Repart Sumsmary
Irstramant Model Aglent 51005110 VDV ICP-OES
|nesiaemant 1D GEO1AIGEI15A
Instrument Serlal Number MY 12030001
Sofware Version 7.3.1.8507
Fimmware Version 3442
Tested By changs mirer
Test Complated On 1182024 10:35:28 AM
Rasult Summary
Subsysten Communications Test Shipped
A Flow Test Skipped
Water Flerw Tast Skipped
Cigs Flows Test Slipped
RF Genarator Tast Bkippad
Camera Test Skipped
Crlics Test Skipped
Aivanced Valve System Test Skippad
Faselution Tast Pass
Sensitnaty Tast Pass
Pracision Test Pass
Page 1of4
'
nanslummuny




"Resolution Test

Pass
Emment Wevalength  Spacificalion Vit
M (174,213 nmj %940 878
A5 (188,960 nm) sR320 580
G (193027 rem) <1150 8.15
Mo (302 032 nm) S8.20 580
Cr {206.158 nm} %1340 885
2n (113,857 ren) SETO 877
| Pb{320.263 nm 28,50 661
Co (228615 nm} 17,20 1749
Ba (230,424 nm) =940 725
Min (257,610 nm) 51130 547
M (280,558 nm) =20.30 14,50
Cr(267.716 nm) s11.00 T8
Cu {324 754 nmi) = 2500 18.72
G {327,365 nm) 14,20 1.8
Sr (334,071 nmp 533150 2539
Ba (455403 nm) 544.00 3309
Sr (480,733 ) %3600 18.54
Ba (493,408 nm) 538.00 25,74
Ba [814.171 nm) =42.00 523
Ar (675,283 nm) & 74,00 5ao2
K (FEG.481 nm) =80.00 6316
Paga 2 of 4
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[ Precision Test Pass
Radial
Elamant Wavelength Specification  Measured
Walua % RSO
As (168,950 nm) 2280 1,865
Se (195.028 nen) 2280 116
Zn (213657 rm) =1.50 o050
Pb {220.353 nm) %260 07y
Mn (287 610 nm) 150 053
Al 386,152 nm) <153 0.54
Ba (493.408 rem) S180 078
K {786.481 nmj} 1.50 044
| Asial
Elernent Wavalangth  Specification  Measured
Vaiue % RSO
A5 (188.980 pm) 1580 .82
Se (196.028 nm) =180 0.82
Zn {208,200 nm) £1.50 0.35
Zn {213,857 nm) =180 0.34
Cd (214,438 nem) 5150 044
Pb (220353 nmj) 5150 D4E
Mn (257610 nmj 183 0.83
Gr (267.716 rm) 5150 053
Gl (324.754 nmi} 5150 Loll=]
Al (356152 nim) < 150 056
Ba (453,408 nrm) 2150 129
K (768491 i) 150 074
Pagedold
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[Sensitivity Tast Pass _‘

Radial

Element Wevelength  Specification  Methed — Ratie Standard  Blank

Ak (18,980 ren) =46.0 SRER 1105 864.9 543

5@ (195.026 ) =410 BRER Ba.3 auMT 913

2n (113857 nm) 214210 SRER 35154 4477 1559

P {220,353 nmi) 248.0 SRER R4S 2492.3 1588

in (257 £10 nm) & 3518.0 SRER 110868 249595.3 5036

Al (395,152 nm) z34 SBR BY B03T4.4 51720

Ha {453 408 nm) 2340 =1 1245 18031641 151860

K (765,481 ren) 218 SBR 89 1100414 138812
Asial

Element Wevelength — Specification  Method — Ratio Standard  Blank

As (188,980 nm) = 208.0 SRBR 2533 343 196.3

Sa (196.026 nm) =158.0 ERBR  206.7 41897 72

Zn {206.200 nm}) 22340 SRAR 230 12282.3 1721

Zn (213,857 nm) 2 1743.0 SRBR 63883 1575515 607

Gl (214,439 rm) 242570 SRER 50652 E88TaT 3453

Pi (220,353 nm) = 32000 5RBR 1) 106411 E58.6

Min (257 810 nm} = 106250 SRBR 211804 985528.7 21536

Cr (267718 nm) = 1048.0 SREBR 549 1317676 1811.5

Cu (324.754 nm) 2180 SBR 83 404 BOEZS
AL{356.152 Am) 260 S8R 108 2283555 192805

Ba (493,409 ren) 2800 SBR 106.5 B4G0421.5  B01228

K (TBEAY nm) 2340 SBR 0.2 16388408 525829

|
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ARCHEMICA

Certificate of Calibration

AquionRFIC : Anion (ID#1047)

This certificate Is to verify that instrument below are calibrated

by Archemica Lab Co.,Ltd,

AguionRFIC

AS-

United Analyst and Engi

Operator Signature -

DV

S/N : 220380031

5/N : 220360045

,é' (e gy

|Mr.Channarang Khlao-Un)

Test Englneer

g Consultant Co.,Ltd.

Date : Apr 23, 2024




Qualification Report
PM Check list,CM_0OQ and PQ
AquionRFIC : Anion (ID#1047)
Aquion ;: Cation (ID#1048)
For
United Analyst Engineering Conslutand Co.,Ltd.
(Validate System 2024)

lﬂﬂﬂ’l‘i‘himllﬂll

Chackiist IG5 Praventive Maimenance

=t

Dionex lon Chromatography
Preventive Maintenance Report

Gustomer Organization Mame! Department

United Analyst and Engimaanng Gonsultant o, Lid. Khun. Suwan Kongthong ¢ Lab
Engineer = Date

Mr.Channarong Khias-Ln 23-Z4MApri2024

Instrument Datail

Maod el

AquicaRFIC

Instrument compeneats ]
AquionRFIC

AS-OV F2060045

Consumable Detall

Columns | Guard Columns | Suppressers | Concenirators | Ebel
1
ASTE | AGE ADRS-500 = | EGE 11 KOH
| cr-aTC
Ramark: susduliss Column,Guard Column s SUPRressor dewm peak shift s tai
Perform By Archemica
S F —
o (Famina Pen'e ™)
‘ al ; L
Archamica I3 - Cugtormer
23/ e oz ip £2/%0r /303

Data Diatg X

lﬂﬂﬂ’l‘i‘himllﬂll

P M Anion ID#1047

Preventive Maintenance
Check List

'
enanslumuAu
-

A Checkiist 105 Fravantive Mainfensnco
General ICS Maintenance Chechlist

Mo. | Description Result

| TPoweron & Connection. | Checked | Cleaned | Repiaced | | NA.
|1 Instrumest power an [ - ]

F] INEImAT cannaction - =N = B
| injoetion Viles Rob, Checked . Cleaned | Replacad | N:A,

3 Febuilt injedion valve B port L] ] Ll

4 - Fator seal ] Ll

5 ~ Sttor faca O [
(TR Al ARy VAo R | Ghee CNA

a Rebuit auxiiary valve - por| ]

T - Rator saal ]

[l = Stalor laca O =i

e Valve Cariridge 0| GChiackad AT
E] Ikt chesck valve assembly Li L

10 Cutiet check valve assembly ] 1 ]

11| Werilac comact fiow orentaton B | - O
B e -

12 | Piston ninss seal in primery pume head 1 | B 4 i B B
13| Pinton sesl in primary pamp besd o u O

14 | Pislon in primary pump head O L Ll

15 Biston nrae seal in secondary pump head ] | & = B o
16| Pislen soal in sevondary pumg hesd LI 1 H [ L]

17 Pislon in sscondary pump head LI | L

' Wasiz Valve and Priming Valve ‘Checked | Cleaned | Replaced | NA.
18 | Waste vaive = @ 1 O | 0

18 | Priming vahe & m| [m] u]

o Cel Dewecter . ‘Checked | Cleared | Replaced | NA,
20 | Check conducthity cell ] L] L L

21| Check elestechemical cell [ [ [ [
22| - working slectrode O L [ [

23 ~ Referance secrods [ O O =}

24 - Gasket ] O Ll

25 - Callbody O ] O

T Oher R “Checked | Cleaned | Replaced | NA.
26 | Sample Loop [ Ses 25 Ul 1] B 1T 0O L]

27| Endine fiker_ & T EEEE 0

28 | Lask sensor B = = [

28 Lubricaie pump mechanic E] Luhﬂmr;lbau ]

30 | Reconnacted bgud ines to the vAlve | - [

31| Reconneched figuid fines bo pump hoads - Ll

a2 Primed pump = L

33 | Checsed pump for leaks ] Ll

34 | Checked gas for laais ] O

'
enanslumuAu



=,

Checklis! Spmpler Prevenfive Mainfenance

AS-DV Autosampler Preventive Maintenance Checklist

Z20360045

T Finmware Version

160

Samping tubing (Transfer ling)

Reconnect samping needia & tubing
¥ T e e S

A

6. & = Z 2

7. | Chack nesda movement = = = o

B | Lubricale needle drive =] Lub,%md ‘ o
% B £

I E L

o | B

m] O a H

o m] a ]

Reconnecisd Ui ine 1o e
1 i u o o 2
Dihers T comments - 1 i
naslumunu

Chacklist ICE Preventhe Maimdenamoe

Dionex lon Chromatography
Pravantive Maintenance Report

P M Cation ID#1048

Preventive Maintenance
Check List

enanslumuAu

A

Chakivst (TS5 Prevanfive Maintenanose

General ICS Maintenance Checklist

Fotor seal
- Saalor face
[ {Ciptinal) Auxiliry Ve Rebuild
[} Rabuill suxifary valve - por
T Ruolor seal

Diutlet chesck valve sasambly
Werified comect flaw orientaton

Clstomer Organization [ Namel Department
United Analyst and Engineering Consultant Co, Lid Khun Suwan Kongthong § Lab
_Enginaar _Data

Mr Channareng Khiso-Un Z3-24iApri2024

Instrul il
Instrument Model A

Aguion Catien

Anstrumant compaonants _Serial Mumber

Aguion 220340348

Consumable Detail

Columns Guard Golumns | Suppressors | Concenfrators | Et.

CE124 TG COER-G00 |-
Rernark: sz dihiads oo, Sysiem aLifdm

’&‘_’ [ B

Perform By Archemica

/A

Archemica

23/ frorsp

LACHENICA

Date

Lﬂﬂﬂ’l‘i‘him‘l.lq&l

5]
13 | Pistan sead in pamary pump head Ll [ L
14| Piston In primary pump head O O O
16 | Pistan rives s=al in secondary pumnp head O Ll Ll
16 | Pistan seal in secondary purms heasd ] [ L]
17 Pistan In secondary pumm head ] i [ ]
. Waste Walve and Priming Valve Che | Cleaned | Replaced = N

[ Waste vave

| Priming vake
e 3 =T

[ Check conductiviy cal

Chack slsstrochernical cell

‘Warking elecirode

Rafarance aacirada

Gaakal

. Cellbody

26 | Sempla Loog | size 25uL

27 Enct-lirwe filer

28 Leak sansar

29 Lubricate pump mashank:

a0 Fecanneched Fouid lings Lo fhe vahe

M Recanrected boguid lines o pump heads

2 Frimad pump

3 Checked pump i leaks

a4 Checkad gas for leaks

enanslumuAu
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. ThermoFisher
SCIENTIFIC
c M o Q . Chromeleon Operational Qualification

Ganeral Information

Chromeleon
Operation Qualification
Computer Name Wersion Number:

Instrumant Controllar: DESKTOP-CAFS3LY 7.3.1 Bulld 6535
Client: DESKTOP-CAFSELT 7.3.1.6535
Operatar: Mr.Channarong Khiac-Un
Overall Test Result: Passed
Comparison Format:
i.ﬂ.l Parameters; Significant Digits: | '.Cl-l

@

;‘.g\
“ARSHEACA LA €O LT

. F A
K evmmrss  FRApr BoTie

Raviaranr's Signatas f Data Oparaiors Signatuns /J Date

I.i)ﬂﬂ'l‘i'himllﬂll lﬂﬂﬂ']‘i‘lljﬂ’n.lﬂl.l

Se: ChramalponLocahArchamica Senvice Contractivalidate 2024\Stton Gual 2024-04-23 Seq: ChromelkanLocalirchemicaiServdce Cantractialidate 2024\Staton Cual 2024-04-23
Page 2 of 12 Page 3of 12

ThermoFisher 5 ThermoFisher

SCIENTIFIC SCIENTIFIC
Chromeleon Operational Qualification, Part 1 . Chromeleon Operational Qualification, Part 1
Verification of Selected Results Verification of Selected Results
Datection Algorithm: Cobra Peak Nawna Status
Calicrafion Type. Lin Withi ol Calibration Peint X |Acataniide ok
g;"";:;"m;"ﬁ; E’: 4 Acetophanans ok
n : T
Calibratien Mode: Tolsl Eropiophnons i
Calibration Paint Y [ Acataniide ok
Cffsot : - Acetaphantng ok
(L] Acataniide ok i
Acatopherane ok Frapicohsmas
Fropphanang b Amaunt [rg] Acotaniide ok
) Acetophenong ok
Slope (1) Acataniide ok
Acetophenone ik Propiaphencng ok
Propi k
i : Resolution [EF) Acatan|bde ok
Corvelation Coefli,  |Acetaniide ok paslogi o il
k
:::::::::q :k Resolution [USP} Acetanilide ok
Acelophenone Ok
Whitnes Aetinomad ks : Paak Asymmatry Acetan|ide Cad
Acel henone ok
m::memm ok (EFIUSF) Acetophenono o
Prapiophencne Eed
Sid. Deviation Acetaniide ok
Acetophenone ak Pieak Asymmelry Acetan|lide ol
Propiaphancne ok (ALA) Acetophenona ok
Propiophenone ok
Rel. Std. Dev. Acotaniide ok
Acetophenone ok
Prapiaphanan: ok
WVariance Coaff, Acataniide ok
Acsiophenone ok
Propiaphenone ok

I.i)ﬂﬂ'l‘i'himllﬂll lﬂﬂﬂ']‘i‘lljﬂ’n.lﬂl.l



Seq ChromalsonLocalArchemicatiSerdoe ContractiValidale 2024151aton Qual 2024-04-23

Page 4 of 12

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

ThermoFisher

SCIENTIFIC

Theoretical Plates: Acatandide
{EF) Acatophenans
Propiophenans
Theoretical Plates Acatanbide
{UsP) Acatophanane
Propiophenane
Theoretical Plabes Acelaniide
(] Acelophanone
Propiaphenane:
Test Resuli: Passed

Seq; ChromeleonLecalbArchamicatSemnvios Contractalidabe 2024 5ation Qual 2024-04-23

Page Gol 12

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Peak Resulls

ol
o
ok

ok
ok
ok

ThermoFisher
SCIENTIFIC

EEEE-F

Seq; ChromaleonLecallArchemicaiService ContraclWalidabe 20244Szation Qual 2024-04-23
Page Sal 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification,

Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Datection Algorithm:  Cobra
Caliration Typa: Lin, WithOfsal
Evaluation Type: Araa

Standard Method:
Caliration Mode:

Extemal
Total

|Beport Variable Poak Nama

arable Category |
Injection No.
Hame

Type

Paosition

Slatus

Volume

Ditution Factor
Weight

IntStd
InstrumantMathod
ProcessingMethod

Channel

No. of Paaks
Chromatogram Start Time
Signal Min.

Signal Max.

Unit

Noise

Chromatogram

Poak Results Mo. Acetariide
No, Acatophanane
No. Propiophenare
Peak Name Acetaniide
Paak Namz Acgtophanone
Peak Name Propiophenane
Ret.Time Acetaniide
Ret.Time Acetophanone
Ret.Time Propiophenane

I.i)ﬂﬂ'l‘i'himtlﬂll

Zag: ChromeleonLocahirchemica\Servics ContractValdale 202415 alion (usl 2024-08-23
Page T of 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification,’
Most Frequently Used Parameters: Comparison with Expected Results

E 2REERRE 22—22%229—2—9—9—;

tanms‘laimuqu

Part 2

Puak Nam Statys | Poak Name Status

Abs.Rat.Dav. Acataniide ok Peak Resulls Peak Width [500) | Acetanilide ol
Ret.Dev.[abs) Acatophenang ok Peak Widih [50%) | Aceioghenona ok
Ret.Dev.(abs) Prapioghenona ok Peak Width [50%) |Propicphencne ok
Rel.Rot.Dev, Aoetardide ok Loft Width (0%) | Acetanilide ok
Ret.Dev.[rel) Acatophenans ok Left Width [0%) Acelophenone ol
Ret.Dev.[rel) Propiophenang ak Laft Widih [0%) Propiophanong ok
Area Acetaniide ak Right Widih [0%) Aceianilide ok
Area Acatophanane ok Right Width [0%) Acatoghenona ok
Area Prapophenona ok Right Widih [0%) Prepisphencoe ok
(Rel.Arca Acetaniide k. Peak Start Acelanilide ok
Rel.Area (Total) Acesophanane: ok Peak Star Aceiophenona ok
Relfrea (Total) Propiaphenorsa ok Peak Start Prepisphencae ok
Helght Acetaniide ok Prak Stop Acelanilide ok
Height Acetophanane ok Peak Stop Acalophenona ok
Height Propiaphanang ok Peak Stop Progicghenone ok
RelHeight (Total) Acetaniide ok “ Peak Start Value Areiznilice ok
Rel.Helght |Total) Aceiophanane ok Peak Start Valus Acatophenans ok
RelHeight {Total) Fropiaphanang o Peak Stari Value Progiophencng ok
Amount Aceianiide ol " Peak Stop Value A anilide ok
(Amount Aceiophenons ok Peak Stop Value Acainphenons ok
| Aumeaunt Propicphanons i Peak Stop Value Proglophenona ok
Concentration Acelanilide Lt BL-Value Peak Start Acalanilice ok
C:oncentration Acelophenone ok BEL-Walue Poak Start A tophenone ok
Concentration [Propiophenone ok BL-Value Peak Star Progiophenona ok
RelAmaunt Acaianilide ok BL-Value Peak Stop Acalanide ok
Rel Amount Acelophenone ok BL.Value Peak Stop Acatophanane ak
Rl Amaunt Progisphancne ok BL-Value Peak Stop Fropiophenone ak
Paak Width (%) Acatanilide ok Type Acatanilide ok
Peak Width (09%) Acslophenona ok Type Acataphenane ak
Paak Width (096) Progicphancae ok Type Propiophenons ok
Poak Width {5%) | Aceianilide ok Resalstion [EP) Acatanlide ok
Peak Width (5%) Acatophenona ok Resalution|EP) Actaphanane ok
Poak Width (8%) Progicphencne ok Resalution(USP) Acotanifide ok
Paak Width (10%]) | Acaltanilide ok Resalution(U5P) Acatophanone ok
Poak Width {10%} Acatophenona ok Asymmetry(EP) Acetanilide ok
Peak Width {10%} Progioghencns ok Asymmetry(EP) Acetaphenaone ok

Asymmatry(EF) Prapuophenons ok

.
' '
naslumunu enanslumuAu
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Faga B ol 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Varfabls Categary _Rowort Varate

Peak Results

Peak Calibration

Seq; Chramelecnl.ocalArchamica\Service CortactiValdate 2024\Stton Qual 2024-04-23

Page 10 of 12

ThermoFisher

SCIENTIFIC

Beak Name Stalus
AsymmetryAlA) Acetaniide ak
Asymmetry{ALA) Acntophenone ok
Asymmetry|ALA) Propiophenons ok
Theor. Plates(EP) Acetaniide ok
Theor, Plates(EPF) Acetophenone ok
Theor. Plates(EF) Propiophenans ak
Thear. Plates[USF) Acetaniide ak
Thear. Plates(USP) Acercphansne ok
Theor. Plates(USF) Propiophenans ak
Thoor.Flates (JP) Acptaniide ok
Thear. Plates(JF) Acetophanone ok
Thear. Plates(JP) Propiaphanars ak
Cal.Mode Acetanibde ok
‘Cal.Mode Acetophenone ok
Cal.Mods Prapiopherane ok
Cal.Type Acetanikde ok
Cal.Type Acetophenone ok
Cal.Type Propiopheanane ok
Waights Acetanilide ok
Weights Aceiophenone ok
Wieig hits Propiophanone ok
[Calibr. Coefficient CO Acelanilide ok
(Calibr. Cocfficient GO Acrinphenone ok
(Calibr. Coefficlent GO Proplephancne ok
Calibr. Coefficient C1 Acelanilide ok
|Calibr. Coefficient C1 Aceiophenone ok
(Calibr. Coefficient C1 Propisphancne o
RF-¥alug Acetanilide ol
RF-Value Aceiophenone ol
RF-Value Propicphenone ok
No. of Points Acetanilide i
No. of Points Aceioghenone ol
'
naslumunu

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Peak Calibration

Componedt

|Eepor] Variable Pagh Nama Status
Residual for Cal.Point X |Acetanilida ok
Residual for Cal.Paint X Aceiophenone ok
Reskdual for Cal.Paint X [Propicphencne ok
Calibeaticon Point Status  |Acalanilica ok
Calibration Point Status Areinphenons ok
Calibration Point Status Progicphencne ok
Amount Aceianilide o
| Amiount ACElOph Enone ok
 Amount Propicphenone ok
Cal. Type Acelanilice ok
Paak Type e ianilide ok
Laft Limit Acetophenona ok
Right Lirnit Acelanilide ok
Group Acelanilide ok
Factor Aralnphenans ok
Amount Acelanilice ok
Cong.Unit Aceiophenone ok
[
naslumunu

Seq- ChromelecrLocalfrchemicalServios Comtractabdste 202415 ation Chual 2024-04-23
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ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Maost Frequently Used Parameters: Comparisen with Expected Results

Peak Calibration

Sesty; Chersala
Page 110112

nlecatAnchemicaiService Contract\Walidate 2024'52ation Oual 2024.08.23

ThermoFisher

SCIENTIFIC

| Pegk Name Status
No. of Paints | Prapicphencne ok
No. of Pointsidisabled) | Acctanilide ok
No. of Points{disabled] | Acetoghenone ok
Mo. of Pointsdisabled) Propiephancne ok
| Variance Acetanilide ok
arlance Aceiophenong ok
Variance Propicphencne ok
Var Coeff Acelanilida ok
War,Coaff Acelophenoneg ok
ar.Coaff Propicphenone ok
Std.Dev. Acalanilida ok
Std. Dav., Aceloph e e ak
Std.Dav. Propiephencne ok
Rel.Std.Dev. Acalanilica ok
Rel.Std.Dev. Acelophenane oK
Rel.Std.Dav. Progicphenone ok
Caorr.Conff, Acetanilice ak
| Corr.Coell, Aralophenang ok
Corr.Coeff. Proegioghenona ak
R-Square Aceianilide ak
R-Sruars Aralophanang ak
R-Square Propiophenona ok
Adj. R-Square Acelandide ok
Ad), R-Square Acciophenane ok
Adj. R-Square Progiophenona ok
X Auatandide oK
X Acetophanone ok
X Propiophenars ok
Al Acataniide ok
\i Acataphancne ok
i\l Propiophenars: ok
w Acataniide ok
W Acatophanone ke
w Propiophe e ok
Fix) hoetaniade ok
Fx} Acetophenone o
Fix} Prapophenone ok
'
enanslumuAu

Chromeleon Operational Qualification, Part 2
Maost Frequently Used Parameters: Comparison with Expected Results

Tast Result:

PPl Acetophenons
PPl Fropiophanong
RSD PP hoetanilide
RS0 PPl Acetophenone
RSD PP Progloghenona
Match | Acalanilide
Match Acoiophenane
Miatch Proplophenane
RS0 Match Acatandide
RSO Match | Acetapherane
RSD Match PFropiophenons
RelMax at Acatandide
Rel.Max at Acatophenone
RelMax at Proplapharone
Passed

tanms‘laimuqu
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Pagy i SOFTWARE -
oa ThermoFisher
SCIENTIFIC
ThermoFisher -
SCIENTIFIC romalsan o
u & - - 3 Part 1 - Vesification of Selacted Results PASS
Chfnmeleun operﬂtl o"al_ Qua_llﬁcatlon' Paﬂ a |F Part 2 - Mast Frequaently Used Paramaters: Gnrnp:ri;nn with Expected Results PASS
System Suitability Test: Comparison with Expected Results Fari 3 - Sysiem Euitability Tes\- comparison with Expected Resulls FASS
Heport Vaciable  |Stalus
System Suitability  |Mumber ok
Tost Case Hama ok
Inj.Condition oK
Ewal, Fermula ok
Operatar ok
Statistics. ok
[Rounding ok
(MinimumNumberOfinjections ok
MaximumblumberOfinjections ok
T hanel oK
Paak ok
(Ref. Value Formula 1 ok
(Rel. Valua Formula 2 ok
N.A, ok
System Suitability  |Inj. Eval. Result ok
Tes! Case Resull Eval, Result ak
Peak Result ak B
Infeetion Conditlon Result ok
Ref. Value 1 ok *
Red. Value 2 ok
Result ak.
Message ok
Average ok
Count ok
Maximurm ok
Minimum ok
Range ok
Rel. Range ok
Rel. 5td. Dev. ok
Std. Dew. ok
Sum ok
Test Result: Passed COVERALL TEST RESULT: PASS

Fiald Sarvice Representative Signature: Customer Signaturs:
: Y it -7
Date: 2 hidpr /et Date: S50 Aigoy

PG Rnpors v2 063
B 2024 Thraimns Fishe Scintifo

23.Apr 2024
Safwana 00 Raget Piga 106 1

naslumunu enanslumuAu

TEST EQUIPMENT AND STANDARDS

ThermoFisher
SCIENTIFIC

Test Equipment

PQ Anion ID#1047

Performance Qualification

I.i)f'lﬂ'l‘i'himtlﬂll

Equipment Manutaciurar Model Serial Number CalVer Date Good Until
| Muttimater Fluke: 289 27aT0244 Hih, KA
Tharmocouplke Fluke K-Type 2TATaZ44 huh KA
Balance Metiler Toleds AB2M-5 1128361010 Wi, ila)
I Qualiication Thermo Scantific Teal Bax 21379753 L | e}
MA MIA MEA WA WA | R,
Standards/Chemicals
Description Manufacturer Concentration Part Numbar | Lot Number Expiration Date
Mitrate Thermo Seienfilic 5 ppm G025 21238 Diee-2024
| Hitrate Thermo Scianilic 0 ppm DE0REA 231228 Dec-2024
| mitrats Therma Sciantific 25 ppm DEO26S 212 Decad |
Mitrata Thermo Scienific _50 ppm DA02ES 231226 Dee-A024
Milrata Therma Sciantific 2 100 ppm DE0254 231226 Dleo-2124
Mitrata Therma Sclantific 1000 pam DAOZEA 21226 | Dpo-20124
iR A NIA HiA NI i
A i HiA HIA, A HiA
[ nia i NiA MR hh HiA
| I i MIA WA hid, MiA

Field Service Reprasentative smmmnrn:'
AL R

Customer Signature:

Dale:  Z3ApF 2625

o ud
Date: l.$£_vjﬁ A8 asa

FRPG Repens v2.063

0 2024 Theerme Fisher Ssanific

Fi-hp-2004
Tesi Equipmeni and Siandards Repod Fage 1 of |
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WOISE AND DRIFT (CD)

]
11 o
- 12
i
H
3 5
]
€ g
-5 e
A+ -
L5 &0 e 150 LT =0 = LHY ]
Minutes
Information
System :
Hame Aguion RFIC
Dtector
2N 220360045
Dals Path chram:{deskiop-c4ls37/ChrameleanlecalfArchemicalService ConlractValidate 2024 1PM 1P 23-04-
2diAnien|C O0.seg/27E smpECD 1 channel
Noise and Drift
Tast Maasured (n5) 00 Limit n8) Result Conversion Factor
Maise 1.1 ng 520 nS PASS 1000
Drilt 16.1 nShr = 20,0 nSihr PASS 1000

OVERALL TEST RESULT: PASS

i~ er Slgnature;

Flald Sarvice Reprasantative Signature:
3 =)

Dt 2}!{}5},’5}:‘2 La

Date: c\pgfm}m

FPG Roports w2 063

23Apr2024
2024 Thame Fisher Scienific Mot and Dnilt (C0) Regon Page 1ol 1
'
naslumunu
CARRYOVER (CD =
(G0 ThermoFisher
SCIENTILFIC
Infoermation
| Bystem Name Agquian RFIC.
| Datactor SN 203645
| Data Path | ChromeleonlocalifnchemicaService ContraclValidale 2024/ PM1PQ 23-04-24/AnioniC 00
Peak Results
| Sample Nams Injsction Vaolume (pLj Retention Time (min} Arga
Rafarence Slank 25 0.265 0.053
High Standard 25 0265 49.734
Cawryrrver 25 0.265 0051
Results
Test [ Obsarved (%) 0 Limit (%) [ Result |
AREA__ | .00 <040 | PASS |

OVERALL TEST RESULT: PASS

ub

Field Service Repr B

Cu% Signatura:
e

Date: — 3 Ay /202 e

Date: B2 [Por /iy

RPG Reports v2.063
0 2024 Thaeme Fishes Scientic

Z3-Ap-2024
Camyover (G0) Regor Pags 10l 1

Lﬂﬂﬂ’l‘i‘him‘l.lq&l

REPEATABILITY (CD)

Information
System Name Aguicn RFIC —)
Detector 3N 220360045
Data Path | ChromaleonLocal.fArchemicaSarvics Comractialidate 2024/ 1PM1PO 23.04-24 AnionIC D0
Peak Results
Sample Name Injection Volume jpk) Ratantion Time (min] Area
Repessabilty 01 25 0.265 2.825
Riepaatabiity 02 25 0285 2.822
Ri bility 03 25 0.285 2831
R ity 04 25 0265 2835
dily 05 23 0,265 2834
Rapeatabiily 06 23 0,265 2838
Repeatability
| Test Measured (% RED) 0@ Limil % RS0) Result
| Retenlion Time oo =50 PASS
| Area 0.z 1.0 PASS

OVERALL TEST RESULT: PASS

Field Service Repi

A A :

Cu‘l:‘;!;%? Signature:
Ll

Date: < 3APH/ 2034

Date: o0a 5oy A

RPG Repors vl 063
& 224 Theeme Fisher Scientic

2o
Fmpeatasiity {G0) Fopor Pege 1 of 1

'
enanslumuAu
DETECTOR LINEARITY (CD H
L ThermoFisher
SCIENTIFIC
o
= o 4
B "
™
C 1
T sn
HE
e
. >
-] D_,_,-A:""_FFFFF
o —
om pLE-) 4000 L] 1] o
Concaniratien
Information
Systern Mame Aquion RFIC
Detector SN ZENIG0045
Data Path | ChremaleonLocal:Archemica/Sarvcs Contract’validate 2024/ 1PM1PG 230.04.24 nienC OO
Peak Results
Sampla Nama <. Peak Height Caleulated
Detecior Linearity 01 B 5.672 482
Detector Linearity 02 10 10.299 964
Distector Linearity 03 25 23,784 2452
Distector Linearity 04 50 48.473 51,68
Distector Linearity 05 100 1,855 99.34
Linearity
Test | Observed | 0Q Limit [ Resull ]
I3 | 0.9 [ = 0990 | PASS ]

OVERALL TEST RESULT: PASS

Field Service Reprasentative Signature:

Customer Signature:

fo il

Date: 23, JApr /23

RPO Rigeorts w2063
0303 Therma Fener Scentfic

Date: 2380y /0007

23.4p0 2024
Defecicor Lismanty (013 Rapord Page 1ol 1

enanslumuAu



ELUENT GENERATOR TEST

ThermoFisher
SCIENTIFIC
EG Current Test
Sot Point (nM) | Expacted (mA) | Roading (mA) | Deviation (mA) | OO Limit (mA] | Result
1.00 16082 1604 .00 +0.01 PASS
[ 5.00 a.001 8019 .02 + 0,05 PASS
[ 10.00 16,082 16,097 0.06 40,10 PASS
[ 50,00 an.41 80,17 024 L 05 PASS
[ 160,00 6082 6042 D50 + 1.00 PASS
QVERALL TEST RESULT: PASS
Field Service Rep ntative Si i Customer B
et P
Diata: 5;‘\&#)’3?2 [ DEte: f«':",fﬂgf P A
RPG Raparts v2063 e
02024 Therma Fisher Sdentifo Elupnt Ganerator Tosl Repor Page 10l 1
naslumunu
TEMPERATURE ACCURACY Thermo Fisher

Column Compartment

[ satpointc) I ("C] | Deviation |°C} [ oaumtfcl | Resun |

300 | 30.5 | 0.5 : 20 PASS |

[
't*’\' §
OVERALL TEST RESULT: PASS
Flald Sarvice Representative Slgnatura: Customer Signature:
S F il PO \ L,
Date: 2 3’/«‘1,‘5" B2 Daie: 25, ﬂn{f’m
RPO Feports +2.083 23hprz0ze

@ 30 Therman Fishar Scinific Tamgaratars Seeuracy Figert Paga 1 of 1

Lﬂﬂﬂ’l‘i‘him‘l.lq&l

IC PUMP FLOW RATE ACCURACY

IC Pump Flow Rate

Sat Polnt (mL) (mLimin) Reading [mLimin) Deviation [} O Limit {%) Rasuli
0.5 0.4005 0.100 + 2.0 PASS
1.0 0.690 0,10 2.0 P&ES
f_ -
OVERALL TEST RESULT: PASS
Flald Sarvice Repr i g Customer Signature:
i NC 7
Date: 23 P01 o Date: 93 A p 23004
v
RPYS Roports v2 063 23-Apr-2004

© 2024 Trarms Fishar Bcintiic G Pumg: Fiow Aime Accurcy Fepart Poge 1 of 1

enanslumuAu

0Q EXCEPTIONS AND COMMENTS Thermo FESher

SCIENTIFIC

m

Fmmairdnr ol Pags intestosaly Slank

Fiald Service Represantative Signatura:
A R RO,
Date: 23490/ e\l

%r Slgnatura:
LN o el

Dale: 413, ﬂﬁf’uwf

[RPG Reports v2 063

-ApraNE
£ 2024 Tharme Fisher Scintifc

D0 Expeplons ard Commenis Report Page 10l 1

enanslumuAu



0C REVIEW AND COMPLETION Therﬂ'IDFiShEl'
SCIENTIFIC

Thage Dparational Qualilication Rasuits shousd be reviewsd by the Custamar, If the qualification is sceapled, bath the
Customer and the Service Represantatve should sign the Operational Qualificatian Resulls, belaw.

OPERATIONAL QUALIFICATION RESULTS

Based upan tha achual resulls abdained, this Operabional Qualification PASSED the accaplance criters desonbad in
ha Opsal Qu ion in e Ir ien Checklist procedure.

Service Representative

A Fizld Service Representative signature below canfirms the cormpletion of all aspects of the Oparationad Qualfcation
and have concluded that the systam has been successfully vesified o be operafing as required.

Customer

A Customer signature below confirms the campletien of &l aspects of the Operstienal Qualification have baen
comaleted and that the system has been successfuly verified 1o be oparating as reguirad,

Wi o $

MRCH
Field Service Representative Signature: Cu r Sig 2
B RENT, ]
Date: 3lapr/2eni0 Date: 28 /Py /oty
RPG Reports 2063
© 2024 Thisrme Fishar Seantfiz
'
naslumunu
o,
\/ 7
[
EmATrESULRLLY S0EE A TULE S
I l RS oL TN S RIS S S ﬁ
e b vy LTSt For ksl Clevekopsrraees Matenal Food neifue ek 1
TEVEEDS Food ndusnal Labersacry Sarvce Coreer EHRG A
. "
Calibration Report
Cartificate Nao.: 250222E-0032-01
Equipmant: Blatronis Balaree Marsfacturer;  METTLCR TOLEDD
[T Resobatiom 0000001 g
Sarisl No.: B322373950 0D Mo LSEATR DESZES
Capacity: 6L 0
Date of Calibration: & v 325 Page ol 3
E Condition:  #rien : 12R 04 T mabwe Homdty 48 LET

Place of Calibration: 05 Ealarce Room 2, URTTED AMALYST AN ENGIMEERING CORSULTANT {0,173
Condition af Equipment; oo Cordiion

Condition of This Results of Calibration:

L. Calitration Method: NFI Mathod WOHACODL  In-House Method beed oa URAS. Lab 14 2019

Standard Weighi Tass E2 B to M00g BSOS5EI5T2 1= ] MDA 15 Rpl 2005
Instrument Medel Seripl Mo Calibrated By Ceriificate No.  Dus Date
Theero Hpgro Meter E-HL WFLETH L33 ey Batszmm RSO 10 Feisruary 2006

X This cenificanon is wraceeble to 5 LAIT
& This cenificaie wars ceriifed osly for 86 inarafint we Calaste)

5 This nisult of C3N3rBH0N was found acounane: as shawn 09 Gabe and place of calfeption onfy.

Calibration Resuts:
1. Repeatahility of Reading:
Momred Vel | § Sipradard Devintion of H
E] 090000075
L ] SR0ET

2. Off-Center Ermor:
A maws of 2 p e plaoed and mowed tn vatul pliel e S0 pER
The balsnce resting otaned & pieen in The fabie.

20t0rd | 200000 | 2000038

-
q:mn":m.m.n_:wsﬁldu'- uLains
I If I FAuUELE NS IO IR T TS S f,,f'ff:“;‘\;
i . St — Tt o
Founciaion for indusimal Ceetope wl Food el gl
Feaed n._u: Lmn:n'f EM:?:«':: i T o B
Calibration Certificate
Certificate No.: 25022 38-002-01
Client name: UMITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 Soi Udomsuk 41, Sukhumyit Road,
ack 10360
Fage 1283

Equipment: Electronic Balanci
Manufacturer: METTLER TOLEDO
Maodel: APE
Serial No.: B322373893
ID No.: UAE.ATR, 019/ 2556
Order No.: 2502228
Operation No.: 25023 FE-002
Date of Receipt: 18 March 2025

Date of Calibration: 20 Masch 2025

Calibrated by  mr.fothin Chassensuk Approved by o N
Scientist { Mir.Pheraphat Tuanjit |
Manager, Divisan of Calibration Laboratory

Data of Issue: 25 March 205 Baspoasible for the Technical Managemaent Team

The wno are for & af S5%

This Cemiacats & Emaed in acmordance with (e conditions of arcreditation grasted by E Thai Latoratony ArcredrBtion Schama
which has assessed the messunsmént tapabiity of the abormory and ks trageability to recogniced nabionsl standieds and to the
\NiTs Of measurement radeed a1 he cormesponding nebonsl Standands laberatory. This cetificate méy not ba meproduced other
than in ful except wilh P prios witten approval of the Netional Food Inafute.

EL 'Fr"‘il.n:ﬁ.l.l'l.eﬂ.]ﬁlﬂ LS.
AuELErrs AU RN 1SaRa INNSSLETT S %ﬂﬁg
[ [= — il
R e e B Ty "
Calibration Report
Certificate No.: 2502228-002-01
Equipment: Becimnie Ratancn Hanelacturer  METTLER TOUEDG:
Modal; TP Rasolatien:  0.000001 g
Serial Mo,; 1IN B Ne: UAE AIR DES2556
Capacity: 4.1 g
Date of Calibration: 2o vee sms Fope Il
Calibration Results:  (Continued)
Calibration Range: 06 0
Calibration Adjustment:  Intarnal Calloratian
3. Daparture from Mominal Value:
Werminal vaks Saynid Value Ayerage Reedisg Comaction URCETLSRY Coreerage Famar
I g} 21 g ) { 03 ILs § ) L
ey 00S000 2500000 nop0e0 | oo0oonir 0
0861 0001030 201G 00000 D03 250
o 03100000 S010HE 0000000 00 2.80
oy [ e sl oo | [V EE] .00
.18 01009119 pimett 3000000 QIRONE? o
LS T 0150010 AL ] 000mET L Im
0.0F £.1700138 0170012 [ Il 00000677 zm
030 DI 00015 00 0RO Q000065 m
150 15000190 1500017 0 005002 ¥ 200
150 D 205017 L ] 0000015 200
A.50 & S0 250000 0000038 0800023 200
00 b OO0 LED 60000 34 0 030G+ 0000033 200

Tt raparted UACarTznty of IESEUTATIEN was hased on & stendard uscertasty rruftpied by 2 coverage facior &, prowidng &

sl of conficanics of afyrodTianely 95 %. .
#N-w-p\']nﬂs—
L
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Agilent bb 240 280 Series Atomic Absarption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Presertivie Mainterance provides factory recommended senvice for your analytical
systemns 1o assure relisble operation and the securacy of your results,

Duelivered by highly trained and certified service enginears using genuine Agilent parts and
aupplies, Agilent Praventiva Maintenance provides evenylhing you need 1o reduce unplanned
devwntime and keep your systemns operating at their peai. This checklist will be complated &t the
end of the service and provided fo you a5 a recard of the installation

Neaite: While non-cumant production A instrament and O SCCessory models ane nol coversd
specifically in this document it can be used as a basic referenca.

For more infarmation about Agilent Technolagies sendces please visit our web site using the
following URL.  httpe!viww.agilent comyen-us/sarvices:

Introduction

Customer Information

1 Customers should provide all necessary operating supplies upan request of the engineer

2 Acustomer representative should be availebiz to the engineer while perfarming the preventive
mamienance procedures.

3 Any parts, not included in the Pars Lists section ol this document, are not part of the
recommended Preventiva Maintenance service, nor are they included in the price of this
SErvine

4 If a system requires the use of exira or special procedures andfor parts for the maintenance
servicg, then these must be crdered separately and charged aE a repair, which may incur
edditional costs,

Revimon: 10000, Isaued Movember 2021

@ Agileni Tegtinclogies, Inc. 2027

w-s:f ‘Agilent
ienenslumuny

FSHI
C SS'I"ah nstrument Preventiva Maintenance Checklist

frem gl 13 Dara

Instrument Maintenance

System Information

O Check this bax if an instrument configuration report is attached instead of completing the

teble,
lndnm-n@;mm Ilamnmr.lﬁ! ! I80FS  BRS
nstrument System Siteand |
Location J Wit Hv.n'lz."a“ and Trouneesing Comanawt

unwmwwm“

o | Listfhe Serial Mumbers of gach |

JEECie o S
b G wsnig by} mﬁoom
z
3
4.
.6.
s
B
L}

Davreo L Feweed: Wiowernbee 2000

& Agien! Technakages inc. 2001

wnms'lun'wﬂu

CrossLab

Frovm imigh o Duttee:

Inglryrnent Preventive Mamtenance Chacklist

Important Customer Web Links

«  For rmaore information about Agilent Technologies senicas, pleasa visit our website using the
following URL: htto:! faww. aglent comyen-us/ products crossiab-instrument-servicas/sarvice-
rapair

= Toaccess Agilent Linkersity, visit hittg:/fwww agilent comy/crosslab/university/ 1o lesm about
{raining options, which include oniine, classroom and ansite defivery,
Atraining speciakst can woek difeclly with you to help determine your best options.

= Auseful Agifent Resouree Cenfer web page is available, which includes short videas on
rmaintenance, guick lists of consumables for new instruments, and other valsable information,
Check cut the Resource Page here Wipsy/www agilent comyen-us/agileniresources

»  Meed technical support, FAGs, supplies? = visit our Suppart Home page at
http:/weew.agilent.comy search/support

= Getenswers. Share ingights, Build connections:
Jain the Agitant Commumity at https:/community.agilent comdwelcome

Service Engineer's Responsibilities
«  Comact the custormer and ensure that 8l neces=ary supplies are avallable before the
praventive maintenance visit,

«  Confirm the ability of the mstrument 1o defiver continued safe operation as established via the
Agilent s safe operation flow charl. (Refer directly to the A% 55/240/280 Preveniive
Maintenance Scope of Work to make this decision)

+  Only select those pages that relate to the gystem or module being serdaced
+ Complets emply Relds with the refevant information.
s Complete the relevand checkboxes in the checklist using either 3 “%° ar tick mark “v™

= Check “Saction not applicable’ check boxes 1o indicate sesvices/tasks not delivered, as
appropriade.

+  Complete the Preventive Maintenance service in the order of tha tasks listed
« Complete the Service Review saction togather with the customer

s Complete the fields for page numbars at the foot of each selected page

= Completa the total number of pages field in the Service Completion section

= Askthe custamer 1o sign the Service Cempletion section inchuding the customer's and your
signature

This infarmation is subject 1o change without notice,

Raweon 10 00, Biosd Mowmber 7021

& Aglerr Technofogies ine Hid

Agllnnt
wenanslumuny

Falm‘t
C SSLab Instrumant Preventive Maintenence Checklizt

Foow ngt s hsem
O Agilent As safe operation fiow chart inspections {to determine if the PM can be parformed)

NOTE: If by following the Now chart the instrument is deemed to be unsafe for contineed
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued.

d Discuss any specific issues with the customer before starting

O For HF application systems, if standard sample introduction systam was not installed, ask
the cugtomer to nstall it Wa

@ Review tha instrument loghbook for recoaded problems and commants.
A save Instrurnent control settings belare starting the procedure.
@ Parform & general inspection of the system for ceanliness

Check for proper installetion of parts, assemblies, sersars ele

@ check syatem for requred instalation of companents, settings as defined by current
Service Notes

Check for required firmware updates and verify with customers if they would like them
Ingteted.

d Uze SO 1o perform a Full Wavelength Scan far Cu HOL - "As found test_1°
d Perfarm a Besic Cu ABS fest - “As found fes1 2"

Print the Details page of soréen caplures of the 1est resufts and attach to the end of this
chechklist.

Furdision: 10000, iraved hesernbar 2021

& Aglent Technalogies ne. K21 ﬁ Agll'm
Lana'rs‘lumuqu



CrossLab

From bighi i Suicomm

Instrument Praventive hMainfenance Checklist
Freventive Maintenance Procedures

FLAME SYSTEM section

O saction not spplicanle

Electronic components

d Rewigw and conlirm instrument configuration data in SVD

ﬁ Confirm power supply voltages using the SVD Power Supply okagriostic,

ﬂ For Dual Besarn instruments - Confirm RBC frequency using the SVD RBC frequenay
diagnostic.

é Check the burner adjuster controls for comglete and free mavement. If the burner adjuster
needs lubrication, usa Mokykote 321 ar mineral-based rmalybdenum disulphide grease.
|ﬁ Run SVD tests to eercise all motor drives over the full range of theis ravet

Monochromator drive
slit drive
Lamp selector

O ABA

Optics companents

d Check that external optical surfaces are clean — Clean or replece as required,
B use SVD and perform Mano Wavelength Corestion,

& usesvo and perfom St Calibration.

& sz svo & perform Graing Squareness Diagnostic.

B Use SVD and perferm Zero Order Offeat/Mono Comection,

& Use svDang perforrn Wavelsngth Repeatahiiity.

Ef Physicaly inspect sedected HE lamps {customer to supply per their cholos) and measuns
the % Gain for each lamp. Advise custamer if lamps are showing erission degradation dua
to age.

Check that the signal energy of the 02 and HE lamps track property. Advise customer if
their D2 lamp is showing amission degradation dus 10 ags,

Feasion 10.00, lssued Nowember 2021

& Agiient Techrologies, Inc 2021

- Agilent
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CrossLab
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Instrumant Preventive Meintenance Checkliat

FURNACE SYSTEM section
é Section not appticable
O Review and confirm instrument configuration data in SYD
0 confirm power supply voltanes wsing the SYD Power Supply disgnastie,
O Run SWD tests to exercise all mator orives over the full range of their travel:
O Monochromator drive:

Qa  Siit drive
O Lamp salector

Optics companents

O Check that external opticel surfaces are chean = Clean o replace a8 required
U Use 5vD and perform More Wavelengih Carmection,

O Use SvD and parform Siit Catbration,

O Use SVD and parform Grating Squarenass Diagnostic.

O use svD and parform Zero Order Offset/Monn Corection
I Use 5vD and parform Wavelength Repeatabiity,

3 Physically inspect salected HE lampa (custarmer to supply per their choice) and rmeasure
he % Gain for each lamp. Advise customer if lamps ane showing emission degradation dua
1o age.

2 Inspect the GTA workhead gas hoses and connections for leaks.
3 Pressure test for gas leaks

2 If the conler system is accessible (stand-alone) check for correst oparation and
coolant/weter leval — thea includes eny temparature and pressure settings plus filter
cleaning (air flow ard water),

& inspect the GTA warkhead water hoses and connections for leaks.

& check all graphite companents and replace if necessary
Fesigmer 10000 issusd Novenber 2021

B sl Technsioges, ing 31

- Agilent

wnms'laiﬁ'wﬂu

F&kﬂ
CrossLab Instrument Preventive Maintenance Checkést

Fic gl B Ok

5 1 troducti Aozt

ﬁ Inspect the burmer interlock plate to ensure that the interlock pin ks sacure and conect far
the burmer type

Efl Clean tha burner ghot with a clean white card
Check the uniformity of the alot width.

d Clean tha burner if required.

d Charge the burner o-ring.

d Clean tha nebulizer, spray chamber and liquid trag.

Ei Change all o-rngs and saals in the nebulizer, nebulizer block end apray chamber,

ﬁ Check that the pressure relief bung releases readily.

ﬂ Change o-rings on the fuel and oxidant defivery barbs

@ Leave the ligud vap EMPTY and verify the flame will not ignite in this stata.

EI' Reafill of trap and check that owerfill drains freely into the drain/waste tube.

d Check the drain/waste tube for pood drainage. It should not have tight bends, kinks or loops
&nd the lower end must be above the ligud Evel in the waste vessal

Chack and clean the igniter electrode

H’ Pressure test for leaks
E’ Leak test gasbow internal components and connections
EI' Chack safety interlock status end operation using the SWD nterfock mondtoring diagnostic

& Ignite a flamea.

& Chack that you can edust the nebulizer uptake rate from 410 6.5 mL per minws

= Optimize the instrumant ready o perform Cu senaitiity test

" Create & manual method 1o perform a Basic Cu ABS test - “Final Perfarmence Testing *

Run a PM completed sensitivity test for a 5 ppm copper semple and record the results in
the &4 PR Performance test resulls and measurernents table,

Povagdort 10 00 Isned: Nosermbar 2070

& Agikart Tashoekogue e, 201

-{fz}l-nqilent
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Agilent
[:mSSLﬂh nstrument Preventive Maintenance Chack|ist
Fey gt Dt
O Tube
Q Electroges
Q Shroud

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

O Optimiza the ingtrumeant raedy to parform Cu seneitivity test.

O Run the sensitivity teat for 8 25 ppb copper sample and regord the results in the resylls
Lable,

ﬁ Section MOT Applicable
O Check condition of the PSD capillary - replace if necessary

0 Chack condition and cperation of PSD syringe - enaure |t does not have 8 focks and
bubbles

O Change PSD rinse batile o-ring
O Check and clean the rinse vassel

2 Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
tha lower and rmust be above the ligued level in the waste vessel.

O Ensure that the weste vessed i suitable for use with the fumace syatem,

ﬁ Section NOT Applicahie

B Re-torque screws securing the hubs, presser arms and pumg rofars

2 Adjust each reller so that it rotates freely,

I wipe clean the purmp rotor rallers and pump bands with a dry clean cloth

3 Ensure that the presser arms and the surfaces near the pump are frea from dirt and =gills

O Remeve te pumg madule rear cover and check of the incursicn of liquids and any signs of
COosion

I Re-torque the nuts that fasten the motor mounting plates to the chassis.
O Check clips securing tha diluents holder and replace if neceszary.
0 Msconnect, chean T-piece, and reassemble the tubing using the follawing steps.

Fesasior 10.00. ssusd November 2021

© figiient Tachnoingess, Ine. 2021 : 2 =
~i3- Agilent
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CI ESSLah inatrument Preventive Meinienance Chackist

Fum iy Do

O Remowe the T-plece by dsconnecting the pump iubes, the pump bands and a8 siher tubing,

D Place tha T-piaca in &n uiiresanic beth comaining strong detergent 1-5% Decon 30 or
sirmidlar, for approximately 510 minutes.

QO wash the T-plece under 8 lap with 2 strang fiow of waler,

B Rinse with distilled water through all of the inkets in the reverse direction 1o normal sampie
flow.

D Reassemble.

d Section MOT Applcsdis
The Agilent 5P5 4 autasarmpler is designed o need minimal maintenance,
The following mainterance reguiremens ane suggested to raintain the performance of the
autasampler,
O Cleaning the spill tray, rack location mat, end frames and chassls accessories with a damg
soft cloth and dluted mild detergent.
O tleaning ihe autosampler cover panels with domestic window cleaner

O Checking the X- axis and Z- s dive bells for cracks, splils, damaged teeth, excessive
fraying, color changes or degradation from fumes..
O Check the ¥- axis, Theta- axis and Z- axs FFC cables for crecks, incomact positioning,
dernaged edge of damaged commectars.
NOTE: The autosampler requires no extra lubrication througlut its lifetime,
For further details refer 1o the SPS 4 sendcs manual GB410-20050,

@ section NoT Appheatie

O Check the s-aiis and 7-axs timing belts - Replace if there is are any cracks, spiits o color
deterioration and belt termion

0O Check belt tensions - adjust if reguired

0 ©heck the lubrication pad for single «-axis shaft. if pad is dry or customar hes observed any
wibraticn or erratic movernents of the s-axiz carriage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the wedl

H Check the aute-samplar abiity o find tube positions - Calibrate if required

O Clean the exterior surfaces of the accessary with soft lint free cloth, This doth can be
dampened with warm water or 3 mild detergant. Do not uze organic sohents or abrasive
cheaning agents.

Foirgion 1000, liud Noversber 027

& Agler Tacheologis e 30 ‘ﬁ; Milent
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CrossLab
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Enstrument Preventive Maintenance Checklist

Signature Page
Service Review
d Aftach available repornsprintouns of all tests to this documentation
Record the Preventive Mainenance service activity in the customer's records/loghbook.
ﬁ Update/resel ingtrument maintenance counters as appropriate.
ﬁ Affi the PR sticker 10 the system of instrurment loghaok based on the customes's request.
d Complete the Service Engineer Comments section if there are additional comments.
& review Thig serwace, parts replaced, and test results obtained with the customer,
If the nstrarment firrmare was updated, record the details of the change in the Sarvice
Enginear's Cormments bow or If necassary, in the customer's 1 records,

Test Results

Flame optios PMT Gain 251

For copper at 334 & nm, 4 ma, 0.5 nm il widih <555 | &4
Flanme peformance st with 5 pom copper sample

#ir facetylene, miking padde remaeed Abs valug > 0.5 0-55%%
ir iacatylens, mising R instalked, 1] regiicates ®RS0 10 6.2
Dreuterium fumsos optics: PRT Gain test

Far copper at 324 8 nm, 4 ma, 1.5 nm sl widify | «55% | -
[uteriuin hmace perforrance Leel with 25 ppb copser sampke [124.0 nm]

Precision %RS0 = 4.0% -
bt e 2015 =
Zesenan fumace anakical performence: 38 pob copper samgple (3374 nm)

Precision RRS0 Z4.0% i
ks v z0.14 -
MERR 0% -

Ravisor: 10.00, issusd: Movemba 2001

& Aghent Technobogies. nc. 2021

tenanslupaunu

}ﬁ Agilent

CrossLab
Instrument Preventive Maintenance Checklist

B ssction WOT Appkcatie

B Inspect VG& gas supply hose.

B Inspect/replace VGA purp tubing,

O check low gas pregsure interlock setting— adpust il required,

O check precision arifice gas fow setting - adjust if required

O Check gas requiator pressure 1o 46 psi (325 kPa) - adjust if required,

B Cleen the exterior surfaces of the accessony with soft linl frée clath. This clath can be
dampened with warm watar or & mild detergent. Do not use crganc solvents or abrasive
cleaning agants.

UltrAA larmp accessory (extemal)

@ section NOT Appicable

O Check the condition of the power cable.

O Clean the exterior surfaces of the accessory with soft lint freeclath. This clath can be
dampened with warm water or & mild detergant. Do not use arganic solvemts or abragive
cleaning agents

Restore System

O i you have alterad the customars instrumentation during the course of PM, restore 1o the
original stalus 1o alow the customer© to conduct their normal activities {e.g., reload the
customer's method.)

Guidance

If the PM servica is parformed prior to 8 quesficetion sarvice, then use the quetfizetion procedure
as & guide for final ingtrument sed up and checkout

Bvigon: 10000, i hosermis: 2071

& Aglen! Technolagies, ine. 3001 “Eﬁ;‘_ Mi'ent
enanslumuny

CrossLab

P Bt 5 Dot

Instrumant Preventive Maintenance Checklist

AA consumable and parts list table

Test Sabsteon = Cu Spprm

sohtion 87 0030100 50 55140 240 220 i suppied Commen
Test Soution - Blank solution S190-T00T 5055 140 280 720 P suppied Common
Copper, 1000 ugim, 100m | 53508279 50155140 280 280 v Cammen
Em;%tm'"m G0 COSA400 50 &5 140 200 B0 P suppiied Flame
Ongaric Kit ¥ D0S3S00 50 55 140 280 720 P suppied Flame
Wire Msbulizer Cleanig snniaaToe | 505671402603 conmmable | Flane

TubingrCapllary S Mets S DO2B0n 9055 140 240 B0 iriureabls Flamne

Capillary Tubs Hivac Neb (3]
(organics ank)

Glass mpoct beads (Sipk) S DO2ST00 5055 140 20 10 consumable Flarme

Gt D000 5055 140 240 TR0 aonsarable Fiaia

Tetlon Impact basds (VPR oenposaane | 5085 140 200200 eansumatie

(amanics ank} Flame
Bumer cleaning strip (100/pk] | 9970053500 50155 140 280 220 consumabie Flame
\Wirddow UV siica - round . -

b HNOOE2E00 50 &5 140 200 250 P suppied e
Wirdiow UV silca -
Pecoanaar el side) 0N OOEIS00 9055 140 240 70 Fr auppied Carmin
Pard achegive wirdow (round) | 450092700 50 55 140 240 250 Fod supphed Comron
Pad aohasie window =
(rectanguin ASDC2E00 5055 140 240 380 Pid auppled ¢
Bhectrode ki (1 pr} (D2} & OCIACG GTATH Pt supphed Furnace
Srevurt (0) sxooosice | e FMsuppled | Furnacs
Tesrnan slectmaa kit (1 g H310003500 GTATI PM sippled Furnacs
Zeernan shroud &3 000300 GTAT20 PM supplied Furnace:
Orng PED inse bottle L=aln areen i) PED30 P mupplied Furnnce:

* For engineers who only service AA instruments 5190-B279 can be used as a cheaper
alternative for 6610030100,

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

Those classified a3 consumable shoubd be provided by the customer ar charged to the
customer if supplied by the Agilent service engineer.

Amasion 1000 Issusd Movember 2021

ke
& degiert Techroiogies Inc. 2021 ﬁ. -
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Service Engineer Comments (optional)

nstrument Pravent

2 Maintenance Checklist

Service Completion
Servios request rumber _GODS 4% 43

\ =
Agieni sigraiure Faweghkotn o3
J

Total rornber af pages i this dooument i3

Frequency:

Srenraging Period: 300

Datapoint Count; 20

Upper Linit:
5100
Arorage Freguency:
22.00
Lower Limit:

a

it
A

Cumtomer signsture ""_Qmé_n i

Highest Measured Frequency:
E0.00

Lowast Measured Frequency:
000

L Passed |

Power Su,. .

Averaging Period; 30.0
D=tapoint Count: 20

Upger Limit (V] Result:
13,20

-1nE

5.50

100

Lower LimfL 857 Aectual (V)
1000 1212
-11.80
E1-)
HL00V 21000
Report Gonarstad Al UVAVIORS SAR25 AN 7

swmmm

enenslumuny

SVD Results Report

I8
TaT

T AV

VA

®
z

b
Customer: LAE

Addrese: Sof Liemaok 41, Sokhima fd.
Bangkak

iR Star e 19T S TERAY  Diibes e Time: 90 P

Service Engineer; Kanpakar 3.
Caonfact Dolails: 0263TEIGTIHT

Conﬁg;tmiun:

Serial Mumber: MY1380001

—
T T 1 S g &

Turrat Type: Auomatic

Instrumant Medel: Varen AMANE40EED  Number Of Lamps: 4

e Ingtromant: True

Furn Insim abs Trine
Zeoman Present: Fase

nal Zeeman: Fase
Tnternal UlrAA: Fatse

: Dradva Banm

Mono Type: Audtomatic
Gasbox Type: v Gas Box
Burto Burner Adjuster: Fake
Mains Frequency: 50
Firmware Version: 2.1
Phatomultiplicr Type: Kormak&anm)
FWE Varsion: 45

EEPROM L ! :

Ingirmani

Zaro Wavriongth ©'zat 0,033

Feno Corraction: 0770

Clame Hoorg: 32411804

Aepan Generaled A UNEROZE BATO A

2100 D2 Ruv Hours: 53355 500

I umber; nat set |
D2 Install Date: 1711970
al intensity: 1.000

C2 Last Inlensity: 476.000

1 smmmﬁ

enanslumuny

E-. — T Y i Sm

Beam Balance:

Lamp Type: Crppor

Lamp Socket Used; 2

Poak Selected; 324.60

Lamp Alignment: [ EETREGN

' Lamp Screw

| P Sample Feok [ OO ]
ol Fa LY
_— il ! Tl y
B e
El s Pk ][O0

¥ Lamg Screw Result

+ ey Efpreanfs); Copper

olEisiionid

2sio Gias -147
Firat ©rdus

Second Crilar L

Rogarm Con VRS O

A Limit {am) Result:
S P |
325.15 F'assed

EPacce |

o1 G997

n T

nanslummuny



Lamp Zurrent{m): 4
fidthnm): B2
Slit Height: Nomal

iriE
-

324630 Upper Limitinm)

4 brvr B Do —

=1z 724827 ¢ 124,623
1 Ao ey Snmole d: 224,823
& 91 224821 D 1310
L 3T ey 14,819

B1g

aan: 1M Stana

5 s e

AR Geaorated AL IR BT 0 4

nenslumuny

Rosult: § :

e =
i
M
- R -
3. 30 Tow pe18
Dty
HArpon 5 :u'..JIM!“'Iwm

enenslumuny

Wavelengih Drive:

siitn

Turrat Drive:

Rt B

Urper Limit

iz 207
1 191

1 332
1 L

10Uk

5 -} 7L

L 1 3043

T P

i Flzme Deteet: ST
: GO Active: TTTEITEN

e Cxidani Pressure: [TTETCTRN

e ignition: F7E NN

3 x'mmmumm

enanslumuny

Sequential by ime report FUI2E 10:53 AM Spectrdd
Fage 1ol 1
Analyst
Dabe Staried 1302025 1033 AM T, 17000 S 3:X) A
Works heat Sena ity Tes1 11
Comamant
Mothods Cu
Computer nimmg  DESSTORPEUFRS
Barial MumBer: MY TRNR00M
Method: Cu [Flame|
Sanpie 1 Cone gL WASD  Wean Abs
CaL & [ IR 00002
Raadings
nanz 0000 [=E =] WEs 1051:48 AM
BTAMDATT | 5000 [%) nnm
Rendiags
D557 oA 0.5ETE 1205025 VGBEZZ AM
it Lina & G Sat 1
LE 3 I -
n.40”
oz |
o0} .~ il
0} 2000 acon 5.500
Cu gl
Curve R = Linesr “rigin
Characieratic Cnns = C.02E L
' = n
Calcubried Conc L
Fesidual -
Abe =0 11041 2
Spemiu : () -
LLL: OEES 1ALERE 10554 AM

nanslummuny



Fame Optimization

Sequential by tim, o
& repart 1072025 10.40 AM Speciraa e = Bampler Offline HE Lag
Page 1011 Gelo Tube Lo
Analyst 4
Data Started ABDES 1033 AM GUT: 15:0n 131 AR I U 4|
Workshert Pricinion Test | '
Communt e Eﬁ 'ﬁ
Mty Cu E
Computer nate  DESE TOP. REUFRS = LEE
Barial Mumber: M 13050001 - i 0
Mevilresdl: 0 [Pl | Dowm beighl [merd
SHm P E@
Sarpie 11 Conz . SFED Mesn Abs e ipead b a
CAL Zi0 000 [EERr T e b codons
Feadings 3
Sampls
e a0 -o.0003 o 10004 104642 AM 0 Calagion
3t £16a EERT T | G CatisbonsC
Rasdings % 5
i Sanple/OC
005 nEnT DEaT 120 4724 AM fo MolAasioned
A Lirssr Crinin . Cal Sot 4
08T S '—-|
Clrun Fi
Cheracterisie Cons = B g
Calsukerd Cene
Prsctins
Aba =0 12105 % ©
Sppmc:  mmr 3 (T
Ao
nanz ns0eT 0.0M7 L= naTe
L 0808 G673 1nEEE 1048:32 AM
\ '
nenslumuny enanslumuny

TECHNOLOSY PROMOTION ASSOCIATION (THAILAND-JAPAM)
CORPORATE SERVIGES J: EQUIPMENT CALIBRATION AND TESTING SERVICES
SC44 PATTANAKARK ROAL 500 18, SUANLLANG, 5LSNLLWANG AANGKDE 10250

TEL 0-2747-3000-28 FAX.0-2715 484 eyt
L 0-2797- a7t =
" Equipmant : Eimctronk: Balance CertNo.: 24MM2E2
Condition As-Recefved :  Used ltam Page: 2 of 3
Referance : 240601 BEOC-1

Procedure used :-

CortNo.: 24MMza2 Calbration were condustad Lsing in-house calibralion procedure CP-DEM based on UKAS LAB 14

Certificate of Calibration

Page: 1afd accarding bo dinect measurement method aaeinst standand weight.
Condition of this result of calibration
1. Reference standard irstrumens;-
Instrimants Modsl Serial Ho. IDMp,  TestroportMo.  Dus date
Equipment : Bbdiruinc Malios 1) Standam Waight Set (£} 15864 240653 TORCOOT MAM-O 324 25 Jan 2026
2, This cartificale is valid anly to the item calbrated on daba and placa of calbration
Manufactuner : Mettier Toledo 3. This resuli of calibration was mada on requestad &t the poirt spacified by customer.
4, This cartificaie is not cestified for any commarcial transaction
Wodsl ; ARINESTFACT 5. This carificatian is traceable to the Internatianal Systam of Lini,
Result of calibration | | Without Adustmem [ * ) After Adjustmant by Internal Calizeation
Sarlal Mo, 1129381 040 Rangs capacily | 0 g W 20 g Resolution 0.00M q
Bofore Adjustment :
10 Mo, : UAE WAS D02/2552 Balance Messurement  Coverage
Applied Weight Raading Corrgetion Uncariainty Factor
Submitted by : United Arsatyst snd Enginsering Consuitant Co. Lid. (g} {a) (g} (£mg ) (k)
3 Soi Udomsuk 41, Sukhumuit Road, 100 100.0000 D000 018 202
Bangenak, Phakhancrg, 200 HO006 -0.0006 0.30 2
SBangkok 10260 Aftar Adjustmant ;
1 vl daviation of jing machine {n=10)
Applied Weight Standard Daviation
Location : Balance Room [108]
(g} af Raading (g )
oa 000K,
Racalved order : 11 May 2024 ;m g 7
Calibration Date : 11 May 2024
Amblant Temparsture : 18 "cwan’c
Ralathva Humidity : 30 % b0 80 %
Calibrated by - BNt ALMEnaprapschal
unbkl&'
Approved by @ lK
Approved Signatary
{ | Perpan Paipim
i) Suwit Imijai
i | Kurchit Promprat
Issue Date : 15 May 2024
Tha Uncartainties are for & confidenca probabiliny of appnoximately 95%
This: cartifizats miry nel Be Aeprodicid oher Tan i ll, saapt silk 158 3rior aeiien
Appeovel af the hasd ol Corparate Senvices 3 © Equpment Calbration and Testieg Servises
' '
enaslumunu enanslueuR



Equipmant : Elecironic Balance Cert.No.: 2aMM292
Condition As-Recelvad :  Lisad lem Page: 3af 3
Ruoference : FA080NBE0C-1
Bosult of calibration
2. Effect of off center loading

A mass af 100 g was placed fo various position an the pan, - o] (0]
The weighing machine reading aror abtained is given in the tabis Fremt =] Frost

Mazimum differeince betwean

Position 1 Posifion 2 Position 3 Position 4 Position § aff-center and central loading
fal (al [£]] (gl (a) (gl
-0.0004 -0.0004 -0.0003 00006 00004 0,000
3. Departure from nominal value
Balance Maasuramant Coverage
Appliad Waight Reading Correction Uncartainty Factor
{9} (g} 1-1] {z2mg} k)
Uninad 0.0000 40,0000 018 213
kel 0.0100 0.0000 018 213
005 0.0500 0.0000 016 213
01 0.1000 0.0000 018 213
s 0.5000 0.0000 045 213
1 1.0000 0.0000 015 213
10 10,0000 0.0000 0.5 N
&0 49,9980 +0L0001 017 208
100 9.5300 +0L0001 oig an
150 148.9806 L0002 028 2
200 18,9860 00010 030 z

The reported uncariainty of massurement was based on a standand uncerisinty muliipled by a coverage

tactor &, providing a keval of confidance of sppreximately 95 %,

-oifle-

LIAE

el
United Analyst and Engineering Consultant Co., Ltd, e%
130l Udomsuk 81, Sukhurmit Road, Bangehak, Phrakiancng, Bangkok 10260 iy

Tl 0 2763 20 Fax 0 2763 2000 wenwouseconsultant.com E-mal: uasgussconsuitant com T

‘LRI B

Customer Mame:

Certificate of Calibration
Certificate Moo 250422-1-BL002-25
Code Moo BLOOZ-25
Page: 1of 3

Linited Analyst and Engineering Consultant Co., Ltd,

Address: 3 Soi Uder suk 21, Sukhurmvit Rd., Bang Chak, Phar Khanong, Bangkok 10260

Equipmant: Elactrora: Balance

Manufactures: Mattler Toledo

Model: ABR0A-SFACT

Serial Mo 1129361010

Assat Mo, ; LAAE WAS DOZ/2552

Building = R Floor: 1 Room : 107

Recelved Date: Agril 22, 2025

Date of Calibation : Aol 23, M5

Calibration Conditions:  Temperature 228 °% © 23.4 %
Humidity 508 % ] 68.9 %
Fressure T5EE Mg 3 T58.2 rimHg

Calibrated by: Sakkarin Selrahang
Approved by: Suwlt Chatnok Signature: 62&!,-4!
Issuad Date: Aol 25, 2025

enaslumunu

T
e

m United Analyst and Engineering Consultant Co., Ltd.
3 5ol Udomsuk 41, Sukhumeyit Road, Bangchak, Phrakhanong, Banghok 10240
raa narn Tl 2703 2028 Fane 0 261 2800 woww.uneconsultand com E-mail wosluserorsultant com

Cartificate No: 250422-1.BL002-25

(A

e

scmena tant oo wnerms TH10 2763 3828 Fax 01 3763 2800 www.uaeconsuliant.com E-mail; uasuseconsultant. com

Mote ; 1] The Urcertainties are for a confidence probality of approddmately #55%
Z) This Certificate is valid ority 1o the: ibemn calibrated on date and place of callbatian.

3} This Cartificate is iaued in scoardsnce with the conditions: of accreditabon granted by the Thal Labomatary Accreditation
Scheme which his assessed the measunement capabfity af the laborstony and its tracsability 1o recognized ratonal
standards and £z thie wnits of measuremant abized at the camespanding national standards Laboratony, This Certificate
may not be reprcduced ather than in full ssceps with the priar wiitten approeal of the Unted Aralyst and Engineering
Cormuitant Co.Ltd IAZ)

N3 lAmuax

United Analyst and Enginearing Consultant Ca,, Ltd.
3 5ol Udomsuk 41, Sulhurwit Road, Bangohak, Phrakhanong, Banghok 10250

&

- e
U M

Equiprnent; Elecinomic Balanos Marufacturer; Metiler Taledo

Model: WER0A SFALT Readabiity:  0.0001 g

Serial Ma.: 1129361010 10 N LAE WS D2/ 2552
Mas, Capacity: e

Calibration Date: Apel, 23, M5

Condition As-Received: in Condition

Cade No: BLOO2-25
Page: Taf 3

Certificate No: 250422-1-8L002-25
Code No. BLODZ-25

Candition of Equipment:

Consdition of This Result of Callbration:
1. Cavbration Method:
2 Reference Standracs:

This instrament was cavbeated by method LAE CPCAL D06

Irriouse Methnd besed on UKAS Lab 14 @ 2022

Relerence Standard: hesdel Serial How Calirated By Cartificate Ho. Traceability Dua Date
Seareiamt Vapht Class £2 40mL) Lovg to 1 kg BTe310912E AMARC 25005359 Mk her-Tokade H-haniT
Stancaend Vieight Class F1 100ML) Lomgoe20g 11119812 AAARC 2403340 MettiorToiado D4 Feio-2¢
Instrument Mocel Serial Mo, Calibrated By Certificates Ho. Teaceability D Cate
Thesma- Hygro-Baro Retes MHB-SEZSD AR ST SUKCESS BEHLETIET Suaculs Salewiy Fi-How-35
Thirsc- Hygro- Baeo Platat MHBIE L L TS L

& This certification b treceabia to 9 Lokt
& This certificatin was certified only for the indtramant we calltessec!
5 This resdt of caibration wae found scourate s show on date and place of sallbmtion onby,
& Through the reference standard taborariory of AMART 25009355 Calbration D152
Calibraten Besult
1. Repeatatrity of Resding:

Horming, value gl

| 200

| standard Deviation of Resding 15) |
0000045 |

2 Eosentric or off-canter Loading
A s of 120 g was. placed and moved io warious postlon on pan
The Ealance reading obtained & ghven in the table.

1 z 3 a 5 R
g g g i gk CiMfererce (gl
00,0000 IR ST 00 D 1000005 00005
ronanlala il

Page: 3 af 3
Equiprment: Electraric Balance Manufacturen Mattler Toledo
Model: AZA-SFACT Reacdaibility: 00001 ¢
Sarial Mo 29541010 D M. LIAEWAS 00272552
Max. Capacity: pra )
Calipration Date: Aprk 23, 2035
Calioraton Aesult: [Cembirued)
Calioraton Range: 0-200 g
Calibraton Adjustment: Infernal Calirstion
3, Ernor of indication from noming, er sorventional mans walue
Hamina Yaluse Referance Valus Incication Comestion Lincertainty Coverage Facior
W i g g [+ mg &
Unloac 00000 D000 0000 (30 205
[T 0120025 nooss 00001 230 208
0.5 000056 Qs 00000 01e 285
(¥ o100 L0955 o 210 205
s 05000133 03000 000 (A1) 208
1 10005 10000 D000 810 zos
10 100G 100000 [ a1l 24
® AD0000TE 400000 00000 ik 200
50 50.00005% 30,0000 20001 13 e
BO BO.0DGLOT B0L000 [ o) aln 200
100 100000109 995999 B0 ol 209
120 120.00015 1105005 2.0003 021 200
150 150000165 149.9998 G 024 200
160 LE0.DOILTS 1395997 00005 026 200
200 200000128 1005008 o000 30 200
4. Effect of Tare besi:
Tars Load Tast Laad Fdication Camection
gk 1] i g
20000041 13,00 00001
A0 L0 350500 0000z
100 0000040 et 0.0003
BOCO010T T3.9399 00002
100000068 1000004 10003
Remark:

The report uncertainty of measssment s bas on rlanderd uncerainky mulbpled by covirigs falis b, pinecing lmw\tﬂr‘ww

o—o-End-o—o
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Fosrdassn for inchamal Dessiopmenr Matonal Food inciue BT TIETHE |70k
Food indusimial Laborafory Service Cever CALBEATION 2081

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 501 UDOMSUK 41, SUKHUMWIT ROAD,

ack, Pr 10260

— Fage i ol 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: XSR2050U
Serial No.: C210685394
ID No.: UAE.WAD.D10/ 2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 apeil 2024

Calibrated by mr.esawut Prapawuttipong Approved by %
Scinntist { Mr.Pharaphat Tuasjit |
Manager, Diwsion of Calibration Laboratory

e of Fesuwe: & Apeil 2024 Responsible for the Technical Managenvent Team

Thie uncertainties. are for a confidence probability of approximately 555,

This Certificabe Is issued in accordance with the condtions of soceditation granbed by the Tha Laboratory Accreditabion Schesd
which has semsssed the messurement capsbdty of the sboratory and s traceabiity to resogniped rationsl standards and 1o iFe
urits of Melsunement reakned 8L the Gornespording NETIONGS SIS abaranry. Ths (RTRCat: may not B3 reproduced other
than in ful @xcept with the prins weithan approval of the Kational Food Bnatibute

F-C5-000 Ravian: Ot Dase 2004-65

amerersaUTEUL a0 S0 BaNRILE NS
I I I rJhl:n-;'Tan]_mnv_qua'rn:aLa IS

[ —— r.:q.-wuxr-rl hahenal Food iR
Foed irdusing Lacoraory Seraca T

Calibration Report

Cartificate Mo.: 2402383-002-01

Equipmaent: Tlecirgniz Ralssce Manufacturss:  HETTLER TOLEDO
Hodel:  ¥SRITSON Resolution: 000008 g § 00001 g
Ferial No.: C7IDAESTR 10 Ma.: LUAE WO 0102565
Capacty: 720 3§
Date of Calibration: 3 ior 1024 Page 204 4
Cordi ARLRETE TEmpE : M5 = 05 T Remvedumamy 405 @ 15 W
Place of Calibration: Labormony, UNITED: AMALYST AKD: PRGINE BRI CORSLLTANT 00, LTD.

Condition of Equipment: Good Conduen

Condition of This Results of Calibration:

1. Cpbibration Meihos NPT Method W-MA-001 Jn-House Mathix! Baded 0 UKAS Lab 14 . 2019
2. Aufirance Slandanti.

Seanrad Wimght Class B2 g 1o 250g HSI55ETST) TS MEIETS B April 7024
Instrument Modsl Serial Mo, Calibrated By Certificate Mo,  Due Date
Thesma-téygn Mater -H RPLHTH 01823 il Reboes QR0 9 Febniary 2025

1. This cirtiboataon b tracaabs b 5L UNGT

A, Thes cemubieaie was certified only for e nsmument we calzrated

5, This resut of cakbraton wes found aceunats au shivn o0 Sae and place of calvration only.
Calibiration Results:

1, Repeatability of Reading:

I Mominalvelue [ p ) Smasdard Deaton of Reseng Lgl
| P D.0N0M2
) n0smas
I 120 002043
| 200 0000w

2. Off-Center Error:
hmamol 100 g wes placed and moviad b varies pociion o4 pan,
Tha balascs reading obRaeed & given in The b

00,0000 | 100.0001 93.599% 95.5935

F-C5-012 Amasion: 00 Date: 200465

1
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Blactronic Nalanos Musufactwar:  HETTLER TOLEDO
Hodel:  ¥5RI500 Resolution; 000201 g/ 00021 g
Ferial Ro.; T2 1003534 TO Wa.; LUAE WA NROV256%
Capacity; 17 g
Dk of Caliby 2 hprd 3029 Page 3ol 4

Calibration Results:  (Continwed)

Calibration Range: 0-B0g

Calibration Adjustment: [reemal Calbmabon

3. Departure from Mominal Value: [Range: 0 - 80 g ; Resaiution: 0.00001 g }

Komanal vaie Stanzand Walee feezrage Reading Comedion Urcertainty Covesage: Facior

o | (4N e 4L g} | & i &
Lkt 2000000 200000 000000 00030036 200
0.0 | 2001003 200191 000001 00030089 20
[ T— Ll e A 00900 DD 200
D B0 0003 S0 000 000000 O DOO00ES 200
o D0HI99G 20590 0030m D 0020056 208
4] =81 CT 210030 006008 200G L 208
&5 B.500%A 50001 050001 L C] 20

1 1000500 100057 -0 00003 F00615 208

z 200023 20008 006001 L.} 208

5 E.00007 E.0000F 030000 L 108

1] 10 3000E 10 30005 o] ek 208

] 0000051 0 00008 008003 2000037 200

n 30.000H0 3000001 000003 2000050 200

= S0 0000 Y 100

1] BED03ER B 0003 JHO0E a1 1.00

FA5-012 Revisor O Dabe; 200245

SEATES LTRSS daanwiuainis

PSS TR TS AmE TS SUA IS e,/h{\"-q"«-
Fourdaror for irdusing Developrnens Manaeal Foed rsitue il 2
Food ncustral Laboratory Semnvice Cortor w‘l{iﬂ M 3‘1

Calibration Report

Certificate No.: 2403283-002-01
Equipment: Ectrone Baancs Mamsficturar:  METTLER TOLEDD
Modal: TRLNSOU Musolubion: (00001 g 00001 §
Sarial Mo CHIOEESTH D Mo UREWHODIINISES
Capacity: 20 g
Dt of C: # apnl 18 Pagu 4 of &

Calibration Resufts;  {Continued)

Calibration Range:; Bl- 2009

tdlhmﬂmjdju:unlm: Interral Cabbration

3. Departure from Nominal Value: (Range: B - 200 g ; Resoltion: 0UH0L g )

Hominal izhe Siardard Yk Feoeage Readng Corecson Uncerainey Cavernge Mecior
gl - A | L g 3 [ g } L]
% 000080 90,0001 0.0000 200015 200
1M 100 00005 100 0901 0 003 gemas | L0
14 H10.03007 1105901 ] (=8 R L0
¥ 1] L300 D00 13000061 DD | 200017 100
13 13009017 M | omg ] Lo
1= 240 00014 150 ) 000 (=8 k] Lig
151 150 0005 1500001 00030 00030 £
| 16 10005019 160300 omeo | [E 100
| ™ 17008012 1708008 00080 li 200023 Pl L]
| W 200 300 L5 2003002 00000 I D000 £

The FEpOMES LNCEMBTY OF MOGITETIEN. WhS bases On & SEnden WnCEanty mutiplied by B COVErage facor &, providing &
Al f ConTSEenca of apgrneimanely 95 %,

______ Y ———

F-C5-012 Reasinn: 01 Date: J0-04-65
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Calibration Certificate

Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT OO, LTD.
Address: 3 Sol Udomsuk 41, Sukhumyit Road,
10260
Fage i old
Equipment: Electranic Balance
Manufacturer: METTLER TOLEDD
Model: HSR205DU
Serial No.: CI106E5394
1D No.: UAE WAD.DLO/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  mr.vothia Charsensuk Approved by dr M.
Solentist { MrPheraphat Tuanjit )
Saniager, Division of Calibrathon Laboratony
Date of Tasua: 25 March 2025 Responsible for the Techmical Management Team
The are for a ¥ of approximately 95%

This Certfcats & susd in SC00RIANGE with th condions of accreditation gramed by the Thai Laboratory Arresiation Scheme
which hars assessed the measurement capabil ity of the laborztory and iis traceabilty to recognized netional standerds and to the
WIS Of MEssTemEnt reslived 3t the comespanding rational standseds (soorabory. This cerficate mey nob be repreduced olher
than in full excent with the prior mritten approval of the Mabonal Food Instiute

SEAESLUR AN RS CEaTL IS S

uEuEn eI TR s sua TS %‘/;;\
o i st B T e M R
Calibration Report
Certificabe No.: 2502226-002-01
Equipment: Elctrasic Balna: Manufachwen  METTLER TOLEDD
Mugel: ¥SRMECU Reselution: 000001 ¢/ 000 g
Sarial Ho.: Cdedtzd T Ho.t (UAE WiRO D3 0V256S
Capacity: §2g/)2H0g
Date of Calibration: 25 faoes 3 Pape 3 af 4
Calibration Resglts:  [Cantinwed)
Calibration Range: 030 g
Calibration Adjustment: Irteral Calivation
3. Departure from Mominal Value: (Range: 0 - 82 g | Resolution: 0.00001 g §
Fomingl Varue Standand Valin Fravrags Anading Comesson Unconainty Coverage: Factoe
i) Loy | 1 Lo} [+ 3 ) &
(] 000000 PO omopng | nmoor | 00
nmy ] futanen 00000 0LO0S0CH) 20
s 005000 000581 000003 0 R0 20
o1 010600 DOIDEE 00003 Lmss 208
o Db [l 000001 00000036 2
[ DAL ninKe 100001 200081 10
95 REOIG L0 000001 £.000014 200
i LD L D05 005 00K 00
2 00000 200006 10004 ppoopnr | amo )
5 5100 RALY AB0E B 003G 200
) LA L 0.H00H 0LD020% 100
] 2000030 2000007 250004 o7 200
n o e 3000w B = 280
0 50,0000 S0.000CE LIS 0009063 200
! 2 30000067 30.0M13 20000 o007 180

AEErrEsUTIL e aarmUEia TS
ALEUAMEAIU R NS BRSNS ELS TS

Frundaion for indussisl Dewsiopmens Manonal Foos nsune

1,
s

Food incusial Laberarory Serace Cereer Wﬁﬂﬂ&‘w
Calibration Report
Certificate Nou: 2502226-002-01
Equipment: Elctranic Balnc Manufncturer:  METTLER TOLEDRO
Modal: SERGEOU Amsoiutioss 00001 g/ 00001 o
Sarial Wo.: DAL ED Mo UAEWADDIG 2SS
Capacity: #2g/ Mg
Date of Calibration: 20 o 208 Puge Zaf 4
© i ] N2 o+ 06T et Hemdty, 9 13 %
Place of Calibration: i aarcsr Rgom, URETED ARALYET AND ENGINEERING (OMSULTANT €0.070
Condition of Equipment: Cood Cordim
Condition of This Results of Calibration;
£, Colbration Meshod: HF] Mathed WeMa-001  In-oue Method besed o8 UKAS Lab 04 3000
1. elerence Sasdards
Beference Standard ~ Madel Seral Mo, Calibrated By  Ceriificate He,  Due Date
Standard e dass £ g ta 200g BEDSEEPERD T LT 19 April L2
Instrument Madel Serial Mo, Calibrated By  Cerificate Mo,  Due Date
Theesme-Hygro Heter Bl HI WFLETH 01323 Guality Rebam L5 Rt 10 Fabruary 2026
3. Thes cortification i tacaable 1o 51 UrdT
. Thes cortfucate was certified oaly for the mtrament wir calibratod.
§. Thes resol of cabbration wars foune accorats ay shown on date and place of cairation osly.
Calibration Results;
1. Repeatability of Reading:
Mosinaivake | g ) Sandard Diviaten of Baading LEy
40 000084 F
B 000008 E
108 el e 1]
ol £ DR
2. Off-Center Error:
A rras el W g wis placed and mereed o vartus postion on pan
Wit halence iryacirg abialted gl n the Table Fa

[m o

1 2 1 4 5
{ g blc g dle g /¢ pilCal
1020001 | soomoo | sooooor | 1owoeor | wo oo

2

SELuE LN adSdaan Wlamis

for indusinsl Development hanonal Foss Feiue

el

b i it A W
Iiih

i

Foed ncisral Laboratedy Senvice Center SRESHAT G DRt
Calibration Report
Cariificate No.: 2502226-002-01
Equipmant: Thactronis Balaane Manufacteren  MITTLR TOREGO
Model: KERIISTU Resalution: 006001 .7 00091 3
Serisl Na.: C2I06ESI3 0 Mo.; AL WO DDV 25ES
Cagacitys B2 g/ 720§
Date of Calibration: 20 Mach 2035 Fage 4 5fd
Callbration Resuits:  (Continued)
Calibration Range; =80200 g
Calibration Adjestment: [riernal Calibration
3. Departure from Mominal Valwe: [Range: =80 - 200 g ; Resoluben: (L0001 g )
Pl st St Vil Rerage Resdrg Cometion Uscertainty Coreeiage Fatnt
L9 g (g L g1 fe g 1 k
L] 00000 Lo TH 3500 (V8 208
10 0 DO 400 DL 0.3000 LAidLy 20
L Lip00? _unog 4500] 0o 1m
L L3, OGO 130 O30F B.5001 [V OE] 200
] L3 00310 130 D2 AR LAk W
140 1400313 140 D30 20001 0ot m
150 15000609 150 030G £.0001 00MGY 208
ED 150 (0310 160 0302 £.0001 0.0s0e2 1%
i B0t SF] 10000 .00 0000 208
200 20000543 200 0300 A.0001 008003 200

Thoe rppertied Lneainy of mesaremenl ws based on @ sizndard uncenainty makipbed by 2 coverage tamar & | provdng 2

vl of confidence of aspreximansy 95 %
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Calibration Certificate Calibration Report

Certificate No.: 2402283-001-01 e N
.
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. dpreent: s s e i R T O
, g 8 Equi tmtu
Address: 3 Soi Udomsuk 41, Sukhumvit Road, S a— SO
10260 Serial Mo, (039071877 0 Mo DAL WAD 01272563
Capacity) 220 g
Far 2l Date of Calibration: 2 & 204 Puga 2of4
Environmaent Condition: amtest Temperstare: 245 ¢ 05 T Aaire Humidly. 475 = 25 %
Equipment: Electronic Balance Place of Calibration: Labxarainey, UNITED AMALVST 480 ENGINEERING COMSULTANT CO., LTD
Condition of Equipmant; Goos Cordins
Manufacturer: METTLER TOLEDOD Candition of This Results of Calibration:
1. Caibration Method AF] Mehod WoHAGDL  Tn-touse Methoo bessd on UKAS Lals 14 0 018
Madel: XSR2050U 2. Refermce Standards
Reference Standard Maoded Serial Mo, Calibrated By  Certificate No. Dug Date
A Storand Weight Cloes £2 Imghe Mg BT o5 HITMIIS & o 2004
Serial No.: CHOTIATE Instrument Model  SerialMo  Calibrated By Certificate No,  Due Date
Therma-Hygr Meer BEHI NFLETH016/23 Qualty Rebom qrs-034 ¥ Fetruary 205
ID No.: UAEWAD.012) 2563 2 Thes certfication i tracestin tn 51 UNTT
& The cerfieae mas comfiod snby for the instrumeni me cllieaied.
Order No.: 3402283 5. This resuli of calibration wes foend acoursie s shown on debe snd place of calbrsion coly.
Calibration Results:
. 1. Repeatability of Reading:
Operation No.: 2402283-001
Homirad ale | g ] Etzngand Dewition of Readng 191
Date of Receipt: 2 mpril 2024 a U002
88 n}.:l;l}\?ml
Date of Calibration: 2 april 2024 u N
im 0F0ES
2. Off-Center Error:
2 / Ampssof 103 g s pleced and moved i verious paston on pas
Calibrated By s« Jerswut Prapawuttipong Approved by T b v st b givin: i e Bl A
Scientist { Mr.Pheraphat Tuanfit ) "o G /: ay SN
Managir, Division of Calibratian Labaratary o J" f B2 ;'@ D‘q&
Date of Issue: 3 April 2024 Responsibie for the Technical Management Tesm R i ATEY N
M
The sncertaintios ane for a o ¥ &l app LELT

This Cenificate & seued in accondance with the condtons of aocediation granied by the Tha Laboratory Aocregilation Scherme | 2 | 3 & 5 & [Mmmam Diferarce]
which has assissed the measureman capabilicy of the laboratory and it traceatikty to MongMRET ratioral Bandaeds and o e | | %

unks of measrement realized at the comespanding national standards laboratory. This certificate may not be reproduced oiher i e a1( g p1C o 2 i) )il g PlC g Lo}
than i full eecepe with the pricr wntten aoprovel of the Katioral Food Institute. 1000003 | p800001 | 100000 | 903 | 1000001 | 100.0801 20003

FC5-005 Amasion: 01 Date: 20-(4-65

F-C5-012 Revison: 0L Debe: 20-09-65

\/ S8

aEFTTEsLIRLN @SS e LT = . EpATnEsLI L sosiilaan W Lates
AUEUEN IS TR S RS A S R T —— %fﬁw nf ?__.d_q‘:myi‘mmmsmm T ',,'fr-"‘\
Foundaiion fior ndusitial Development Mabonal Food imthue Tt Foundetion for indusinal Divelopment hansral Fosd Femus Tt 3
Food ndustmel Labonaony Serace Center RN e o vy, Food rousingl Laboraior Senice Center AEaRa s
Calibration Report Calibration Report
Certificate No.: 2402283-001-01 Certificate No.: 2403283-001-01
Equipment: B Saliace Hanutscturer  METTLES TOLEDO Equipment: Bertmni Balance Mpsufacturers  METTLER TOLEDEG
Madak SSRIGDU Resolution: 0000001 g/ 0.0901 g Model  XSRIISTU Resslution: 006001 5§ 10901 §
Sirind N COOITIETE RO Mot hE WA 121255 Serial Mo COOHPLET 0 Wi LURE WD 212561
Capacity: 120§ Capadity 20 @
Date of Calibration:  aen 204 Pagedofd Date of Calibration: 2 apl 724 Faged ol 4
Calibration Results:  (Continued) Calibration Results:  (Continuad)
Callbration Rangs; (-804 Calibration Range:  EL-20ig
Calibration Adjustment: [nternal Cafibration Calibration Adjustment: [niernal Calbrabon
3. Departure from Nominal Value: (Range: I - BD g ; Resalution: Q00001 g ) 3. Departure from Nominal Value: (Range: 81 - 200 g ; Resakion: 00001 g )
J =
Fprm red 'Wekar Stardag Ve Brvrage Reating Cofmatis | LNy Cowerage Famor Marrinal ek Slardard Vaks el Rad ) Comedtion Uncosmanty Cawerage Famor
[ i 8 ) [ {8 ) (& g ) 3 i D3 .9 ) {41 8 L& g5 ) ' -
Urizad 0 003003 003 2 men 0000 250 k) W00 10 30000 S.0031 050008 100
= fupnl O.I003 g0 B D00 00000 180 10 400 3005 A Do AN} D003 0085 100
05 [TOE kS 000485 200001 0000008 180 119 110 03007 L3300 D000 0500]7 100
o 00pm3 00300 200080 000081 100 17 170 03008 1390 8051 T 000018 1m0
003 RS 005000 LLD0000 00008 L0 13 430 03010 130,000 D001 00015 100
o 0100081 0.19000 £.00%%1 noR0|] 100 1% 140 00014 14,5000 D Qman 1o
05 0530036 042001 00001 0000014 pa 1] 1% 150 DA 158.0001 00060 200020 ]
1 LOG000E £00007 0 0302 0000086 2 160 160 09013 160,0001 00000 002z zm
2 2080023 200001 000301 nogn;T 200 m 17008012 ooy | oowe | ooy | ywm |
5 e 3.00003 00000 0000020 rm my 10 8018 080008 omez | DR m
18 10 0000 10 D0 000301 0000026 z2m
Fi | 20 009033 20 00007 00090} ___noemr 2m
n It 3005663 0L 000005F P01
E] 5000000 50 0000 00004 0000E 2m
8 EDLO005E 00005 050 0031t | 2m

The repmrte uscertarty of miveurersn wies S 07 2 dansard uncirtanty Mullphed by @ coverage facior &, prowiding 3

ﬁé el of confiriece of speredmately 95 %,
...... S ¥ ——

F-CH-012 Rawision: 04 Dale: H-04-65 F-C5-012 Rewgion: 01 Date: SHMW-E5
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Fourdaion for rdusinal Devsiopment Matonal Food Fsue I DuncEson for Noamal Devslopmen Natons Food e e .
Food Induerial Laberarany Serace Cerrer i Ly AT Fod nchusinal sborsory Berdce Corror TR T
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Calibration Certificate Calibration Report
Certificate No.: 1502226-001-01 Cartificate No.: 2502226-001-01
Client name: UMITED ANALYST AND ENGINEERING COMSULTANT COLLTD, Equipmant: Electronic Relice Manufachoree:  VETTLER TOLE00
Address: 3 Soi Udomsuk 41, Sukhumyit Road, Hodel:  ¥SRI0IY Resolution: 000201 g f 00081 §
ki 10260 Berial Wo.: COUSITIATE 10 Mn.: LAE WA LT3 56T
Capacity: K2g 17705
Pigu 10l & Date of Cali 20 Harch 25 Page 2ol 4
Emvironment Copdition: Ambiert Temperaters: 217+ 06 T Fetwbie Heradiy 4 1 X5 m
Equipment: Electronic Balance Placa of Cabibration: 208 Mplancn Booes, UNMTTED ANALYST AND: ENGINEERING CONSULTANT €0, 170,
Condition of Equipmant; Good Condtion
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1 Calipration Methog NP1 Method W-MA-SO1 In-House Mathad hased on LIKAS. Las 14 - 2019
Z Reference: Sandends;
Hode: T2l Refarance Standard  Model  SeriaiNp.  Callbrated By Cenmificatebo,  DueDate
Sandard Weight Class £ Imgio e ERLSATSY = MIAHI00E 10 2l 2025
Serial No.: CO09071872 Instrurmant Madel SexialMe  Callbrated By  Certificate No.  Due Date
Therma-tagro Mater OBl HFLETHO1L372) Cjuabty Rabom GRISa5) 10 Fidweary N26
ID No.: UAE,WAD, 012/ 2563 3, This certifcation & traceabe bn 51 UKIT
A, This ceriifceie was corified onfy for the wmtrument s calibeatin
‘Order No.: I5022 26 5. Thiz resy of cabbrafion wes toend soourste m: sown on daty and placs of calbration orfy.
Calibration Regults:
x 1. Rapeatability of Reading:
Operation No.: 28023 76-001
Homina! Ve | g} St and Devibon of Hiadrg [gd
Date of Receipt: 19 March 2025 an 10050083
L] 0 000041
Date of Calibration: 20 March 2025 s L.M8000
m nssensn
2, Off-Canter Error:
g M " & ezl 130§ wes piaced snd mawed in various postion pn pen
Calibrated by  #r.¥uthin Charaensul Approved by 2 e b s W
Seientist { MrPheraphat Tusnjit E F
Hanager, Division of Calibration Labaratory
Dste of Tssue: 2% March 2035 Responsible for the Technical Management Team
Tha ties are for & v of appr a5
Tris Certficate = msued in scnrdance with the conditions of acoredtation gramed by the That Laborstory Accreditation Schame 1 i 2
which Fad assessed The measurement Sapabdity of e laboratony and it traceabiity o recngrized national standards and o the [ g )t g 3|1 ¢ )
weits of saasurenant realized a the coresponding rational standards laboratory. This cerficate may not be reproduced other poiein | apoooos | w0000

than in full swrept with the prior wnitten appeoeal of the Natioral Food Institute.
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Foundarion for indueimnal Developrment Matonal Food e iy o b Foundation for NcLemal Devecprme—t Natonal Moo s s
Focel fckonti Lstixairry S Cang MEIRTa P ey Faoel ki Laberaiy Sevice Lo ERERATIEN D81

Calibration Report Calibration Report

Cartificata No.: 1502326-001-01 Cariificate Nou: 1503226-001-01
Equipmant: Blecironic Selasce: Manufeciurer:  METTLER TOLEDD Equipmaent: [Elactronic Batange Manulactures:  METTLER TOLERO
Mgdel  KERIIGDU Resohien:  0.000% o f 00001 & Model  XSRDEDU Masalulion: 000301 g/ 00081 g
Gerlal M CO09I71872 I Mo DAE WADW 2 T55% Serial W | D00SOT1ETE D Ma: LAE WAL DL22S63
Capacityn E2q/inlg Capacity 29/ 2my
Date of Calibration: 0 Mamch 725 Page 1 of 4 Date of Calibration: 20 Macs 705 Fage dafd
Calibration Results:  (Continuaed) Calibration Results:  (Continued)
Lalibration Range; -3 g Lalibration Range: =B0-200 g
Calibration Adjustment: [riernal Calibration Calibration Adjustment: Interms Calbration
3. Departure from Mominal Valua: [Range: 0 - B2 g Resokarion: 000001 g ) 3. Departure fram Nominal Value: (Range: =80 - 200 g ; Resoiution: 00001 g }
Moming vaue Srandand Yaee Awvragy Emading Corecton Urcertanty Crvessge Factor Korminal vakee Standand Wik Fraarege Anadng Cormection Uncarisirry Cowerage Fecior
B | L g J L9 [= 9 ) £ {9} Lo ) 1 t g} [+ g } L]
Lrbowd A0 kel 1 000 D.IG00EE 200 k- 20 L0050 30,0002 R 000015 100
[ L] SuBausn 005000 OLO0SOET ) 100 100 0005 10010601 o 090038 180
L1 L () D005 002000 D 0500 200 119 410 macay 1100008 D0 87 1og
o G.a10003 1030 003000 D301 20 BF. ] L0000 17 00051 030038 250
a5 QTS SuB5000 0055000 U ISR im | 13 130 00010 130 500 01001 080050 180
0l 9300011 210030 003008 2.300311 20 140 14000013 1400002 003 030056 30
[E O.S00016 005003 3500315 2m 150 L0 000 10000 1001 000021 L0
i 5000003 1,800 000001 500016 208 160 L50 00810 1600002 01003 0.00023 150
23 200005 -0.03003 000037 200 1m LI 0012 1M ge0e 00031 0000 200
13 §B00015 500008 0103001 25087 2008 i1} 250 00613 200 0003 o 00002E 100
1 10 D0OTS 10 3005 00004 .H0316 200
m Pk e 00012 A DTS 000337 200
= IO 0L amem 000K Zm
= S0 0MRE 5002014 000011 0.500068 2
1] LT B0 0600 005013 00s01y 20

The reprtid uscirtanty of Mmoo mens wes besed o8 5 wandand uncertainy mutichad by & Coverspe faCr § | pRDRAdng 3
lreel of cosficiesce of aperooratety 55 %
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA
CORPORATE SERVIGES 3 EQUNPMENT CALEBRATION AND TESTING SERVICES
534 PATTANAKARN ADAD 501 18, SUANLUANG, SUANLUANG BANG KD 10250

[T

TEL 027173000 9.5484
AT NO ERE b Equipmant ; BOO Incubitor Cort. Mo.: 2ATMI113
Condition As-Received :  Used llam Page: 2of3
Referange : 2407-02430C-1
Procedure Used :-
" Gart Ho.: ZATMI112 Callbration ware conducted using calibralion prossdure CP.OTO2 based an TLAS G-20 according i diract
ce,‘tlﬁcate Df ca"bratlﬁn Paga: 1of 3 measurament medhod with Data Acquisition which connected with Rasistance Temparators Datectar { RTD ).
The température scale used was based on TS-80,
Cendition of this result of call
1. Reference standard insbrument:-
Equipman : BOD Incubator Instrumant SerislNo.  Cert. No. Traceable Dus Dats
1} Dals Asquisiticn MY40023003  ZALMNZZ TPA 26 Ju 2024
M rfmchwi ARCO 2. Thiie cartificate is vald anly ta the tem calbrated on date and plece of calbration.
3. This certification is tracaabia 5o the Intemationsl Systam of Linil,
Modal =
LCa-1320 Remark : TRA ; Tachnalagy Promalion Asaoeiation [ Thailand - Japan )
: Result of Calibration == (* ] Wilhiout Adjusiment
Serial No. : ¥ Function of WUC® ; Temperaturs Sourte
o L i Fresh air satting : Mat Ayailable nmant during calibration
WRO.002I2550 Beginning | Finished
Temp. [ °C = az
Submithed by : United Anatyst and Enginasring Consuitant Co, Lig. REI_Hu[mId][ £ ] 55
3 Sol Udomsuk 41, Sukhumsit Rosd, RC: Suppily [ Vol § ™ F
Bargehak, PRsknanong.
Bargkok 10260 R Ref. Std,
Location : Leb Flger 2 " o g
1 1B 1BRTD-01
Racaived Onder © 11 July 2024 2 18-1ERTD-02
Calibration Date : 11 July 2024 3 15 1BRTDW0 |
Ambient Temperature : (/e 10}°C 4 18 1ERTO04
Relative Humidity - {50230 )% TR 1B EATD-08
Calibrated by : Tawaichai Pama 2 il
T 21-16RTD-O7
¥!£ i Probe Installation Datals - Qimansion of Chambae - . e B
s ! Py oy o ehaind @ e} | 1B1GRTD-08
Approwed Signatory n= o em W 12 m
[ ] Ponpan Paipim o= o em H= 1.2 m
[3) Suwit Imiai Capacity = 088 m?
[ ) Hunchit Promprat
|eswe Date - 14 July 2004
The Uncertainties are for a confidence probability of approdimately 85%
This cartificrie may not e seproduced aler than in fell, oo with i pror wiities
Aggrewai of 1ha hasd i Gorporate Services3 - Equiprment Cal brason and Testing Services.
\ '
enaslumunu enanslueuR

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  [lac-MRA
CORPORATE SEAVICES 3: EOUIPMENT CALIBRATION AND TESTING SEAVICES
5340 PATTAMANARN ROAD 500 18, SUANULIANG. SLIANLLISNG BANGRDE 10250

HAD-THER-TIBA TR
TEL 0-2Fi7-3000-23 FAX 027 19.9484
Equipmant : BOD Incubator Cart. No.! 24TM1113 Eao
Condition As-Recebved : Used |tam Page: 3of3
Reference = 240743001
Result of Callbration :- {*1 Without Adjussment
Function of UUC* : Temperature Sourca T Cart. Nour 2471114
Frash air setiing - Hat Avallabie Certificate of Callhratlon Fage: 1af3
Calibration |  ULC* UG Temperatuns Temperature | Owerall |Coverags
Faint | Setting | Reading stability uniformity  |Variation| Factor
[Ch ("G | (%) (%) [} {*C) & Equipimsant : BOD Incubstor
0.0 200 [ 198 .55 086 1.8 2
Calbration Maasured Temperature (G | : Mkt ARG
Paint Position
L'e) 1 [ 2 T 3T 4T 851 & [ 7 | 8 [eime] (se) Modal : uc4- 1m0
200 | 20210 | 20331 | 30162 | 19.645 | 20,287 | 20070 | 19838 | 10781 [ 18964 | 07w
Serial Mo © -
Average® : The average of 20 values in aach position.
Temparature stability : Ona-hall of tha greatest maximum difference of measured femparatura at any ona sansor, 10 Mo, : UAE WAD G1A550
Temperature uniformity : The maximum difference of measured tompersturas &1 any sersors and the measured i :
temperature at the refarence location which are observed &l e same fime or al as close an chservation tima as
Submitted by : ritad Analyst i
possibie 1o datBrTing tha taMparatire patlemm of hamogensity within the chamber under shaady-staba canditiens o gsﬁ U 'T: ?::MTRC i
Cwarall Varlation ; The Difference of the maximum and minimum measursd iemperatures Sroughout absarvation s :" :"' P ok :
UUC® © Uit Under Calibation Ba gm 10280 jihich]
Mote = The reported uncartainty of massuremant was incduded stabifty and sxcluded uniformity . s
Location : Lab Floor 2
The reported uncestainty of measwsmant was based on a standard uncertsirty multiplied by a coverage:
factor k, prowiding & feval of confidance of sppraximately B85 %. Receivad Order ; 11 July 2004
Calibration Date : 11 July 2024
o Ambient Temperature : {25210} %G
Relative Humidity : (BOz30 )%
Calibrated by : Tawaichai Pams
Approved by $M
Approved Signatoey
{ ) Ponpan Papim
(%) Suwit Imjai
{ ) Kunchit Fromprat
Issue Date ; 14 July 2024

The Uncertainties are for & confidence probability of approximately 5%

‘This cerifieaie may nel Be seproguced atber fhen in full, eesept wits the grior meiten
Approwal of the head of Corporale Services 3 - Eqaipmen Calbration and Testing Sendces.

lilﬂﬂ'l‘i‘llllﬂ'l'l.lﬂﬂ lilﬂﬂ'l‘ﬂ’jm‘Uﬂﬂ



Equipmant : BOO Incubator Cert. No.: 24Th1114
Condition As-Received :  Usad jtem Page: Zof3d
Reference : 4070243002

Procedurs Usad -
Calibration ware sonducied using calbratian procedure CP-OTOZ besad on TLAS G-20 according to direct
Megsuremert method with Data Acquisition which connectsd with Resistance Temparature Datectar { BT §,
The temperature scale used wis besed on (TS-B0.

Condition of this rasull af calibration

1. Raference siandsnd inalrument.-
Instrumant Sarial Ho. Cort. Mo, Traceable Dug Date
1) Dala Acguistion WY 48023837 23LMiz2 TPA 26 Jud 2024

2. This cestificate & valld only to e #em calibrated on date and place of calbration.
3, This cestification is recaabie to the Intemational System of Uini.

Roemark : TP : Technology Promotion Association | Thaland - Japan )
Result of Calileation := [ * } Without Arfustman

Function of LUC* - Tamparaiure Sourcs
Fresh air setting - Miot Availatis Environdment during calibration
Eaginning Finished
Temp. ("C ) ) )
f REL Humid, [ % ) T8 72
# -3 AT Supely | Vol | 233 =)
o &
1 % I_‘:IS
Q@
H $ ii—u? %
I
i ’x‘{w: G.-‘u /
b
W
Frobe installation Detaits | Dimersion of Chamber :
a= 10 o D= o.a2 m
B= 10 m W= 12 m
e= W o H= 12 m

Capacity = 088 m*

enaslumunu

S TELTISATGE
CaLmRATON oE

Cen. Now: 24THWSET

Certificate of Calibration gk e
Equipment : BOD Incubador
Manufacturer : ARCO
Hasdel : UR-1320
Serlal Na. @ ;
10 M, = LAE WAD 1812551
ik United Analyst and Engineering Consultant Ca.Lid.

3 Soi Udomsuk 41, Sukhunmmil Rosd,
Bangehak, Pheskhanang,

Bangkok 10260
Location - Lad Floar 2
Racelvad Order @ O Agril 2024
Calibration Date : o1 Apnl 2024
Ambient Tomperatura : (26+10)°C
Relative Humidity ; (50430)%
Calibrated by | Krisdas Males
Approved by ! qg)

Apgrovad Signatony

{ ) Ponpan Paipim
{¥) Suwit Imjai
{ ) Kunchit Promprat
Is=wa Date = 5 Apnil 2024

The Uncertuinties wre for a confidence probability of approximately 5%

tha

the e wrinen

poiaced

w Sercices 11 Fagdpran: Cal? a Tosting Sarvices.

enaslumuRy
A DOGS06

Equipmant ; BOD Inciibator Cart. Ho.: 20TM1114

Condition As-Received : Used lsam Page: 3al3
Refarance : 2407-024300-2
Result of Cail o o (™) Wmnoun Adjustmant

Function of LUC" : Tempersture Source
Frash air satting : Mot Available
Calibration | UUC* [ Temparaiurs Temparature | Overall |Coveragel
Point | Setting | Resding stability uniformity  |VarlaBion| Fastar
("G () ey LEN"S] 1) ("G) [
200 20.0 19,5 .28 a.E1 12 2
Calibration Moasurad Tamperature | “C | U
Paint Peslilon
("G} 1 | 2 T 3 T a T 8T & [ 7 | 8 Jeme)] (+c)
200 | 20361 | 180640 | 0.2 | 20076 | 19.608 | 1967z | 19.955 | 10616 | 10.754 048

Avarage” : The average of 30 vakues in sach pasition.

Temperature stability : One-half of the greatast m of meseunad fer 8t BTy ONe BT
Temperature uniformity : The maximum differance of maasured tamperatunes &l any sersors and the messed
temparatura a1 the refenance locaion which are cbserved at the same Bme or at as dosa an chsarvation ima as
possibla io delerming the lemperature pattern or homogaenaty within the chambar Unser steaty-slate Constions,
DOverall Varistion : The Difference of the maximum and minimam maasuned emperatunes Braughout abservation,
UUC® : Unil Urder Calibration

Hote : The reported urcartainty of massurement wis included stability and axsiuded uniformity .

Tha reported uncemainty of massurement was based on & standard uncertairty mulliplied by a coverage
{achar k, providing a lewval of confidance of approcimately 88 %.

<ol
:
enanslueuR
Equipmant : BOO Incubatar Cert. No.: 24TMSAT
Condition As-Received :  Lisad ltam Page: 2ol 3
Rafarance 2404-00040C-1
Procedure Used -

Cafibration wera conducled using calibralion procadure CP-DTOZ based on TLAS G-20 accarding 1o direct
maasuremant methed with Data Acquisition which connected with Resistance Tempearalire Detactsr ( RTD ).
The lemperalung Scale used was based on [TS-80
Condition of this result of calibration
1. Reference standard instrument:-
rumant Sarial Mo Cart, Na, Traceabie Dua Date
1 ) Data Acquisian MYETO1ET11 JEALMIE TPA 11 Jud 2024
2. This cartificate is vaid only ta the item calibrated an daste and placa ol caliBration.
3. This caviification is kacasbie io the Inlernalicnal Systam of Linit.
Remark : TPA : Technology Pramation Association { Thaland - Japan )
Resall of Calibration - [*] Without Adjustrment
Function of UUCT © Temperatura Sounca

Frosh air setting : Nat Ayailabis Envirenmeni during callbraiion
Beginning | Finished
Temp. { "G } a7 %
REL Fumid | % | 48 20
2 A AT Supply | Vit ) 221 220
Poesition © Rt S,
H 10 No,:
1 TB-1BRTD-01
] 1B-1BRTD-02
3
2
5 1B-1BRTD-06
[ 231BRTO-06
7 |1eteATDO7
Probe Installaicn Details : Dimension of Chamber - 8 22-1BRTD-08
G T o e e 9iret) | 1B-1BRTD-09
b= W cm W= 12 m
ks W em H= 1.2 m

Capacity = (R3] m

44

mnms‘lumugu
a120974




Equipmant : BOD Incubatar Cert, No.: 24TheSa7
Conditicn As-Recaived : Used |tam Page: 3cf3
Reference : 2404-DO0401C-1
Result of Callbration = 1% 1 Withoul Adjustment
Function of LUC” TemperanG Sourca
Fresh air setiing : Mot Awailable
Calibration | WA | UUCT Tamperaturs Tomperature | Owarall | Coveragal
Poird | Setting | Reating stability unifarmity  |Waristion] Fastor
ey [te1l (e {£7C) [y (cpl &
0.0 200 200 045 a.88 13 F]
[ re | “C |}
Pairg Fesition Uneartainty
{°c} 1 ] 2z [ 3 [ « [ s T & [ 7 1 & Joa] (zc)
200 | 1ee5e | 20083 [ 20235 | 1evo7 [ 19706 | 18730 | 19785 | 18621 | 19828 0.66

Average* : The average of 30 values in sach position.
Temperature stability : One-haf of the greates! maximum difference of messured bemperabure at any e sensar.
Temparatuns uniformity © Thi masimum dMarence of mansured 1ompseaiurs al any sensors and e measunod
temperahure at the referance location. which are chserved at the same fime or ot &3 cioss an obseration time as
possibie io daterming the tempsrsbuna patiam or hemoganeity within the chambar under sieady-stabe condiiians,
Crviarall Variation ; Tha Diffarance of the masiveim and minimiam maasurad smpamtures throughout obserdation,
UUC® = Unil Under Calibralion
Mete ;  The reperied uncertainty of measurement was Included siabiliy and escluded unormiy .

Tha repartied Lncartainly of messumemanl was basad on B Standand uncarainty multiphad by & covaraga
faciar k. providing a leval of confidence of approsimataly 85 %.

-olo-

4d

onaslupugy
aiznav4z

CortMo.: 24TW3a
Paga.: 2 of 2

Condition of this el of calibration
1. Refarenca Stancard Instrumnls

This cerlification is traceabls to e internaticrsl Systam af Unit thiaugh the reference standards
laneralory of Industrial Calbration Canter, Technalogy Promotion Asscclatian {Thailand-Japan).

Instruments Baris No, 1D He. Certificate Ho. Dua Daty
1. Buretts . 1308L10 BOENTZ 22 Mar 2025
2 Balance 14233821 110RCO1 ZIMMA05 16 July 2024
2. Slardard Material -
Matgri] Manutagiurer LotNo, Asnay
Sedum Thicsufate pantahydrate  Marck AMITEEI G 100.2%

Result :  Dissolved Oxygen Meter Adjustmant With Air 100 %
Dissobved Oxygen Probe No.: 228100128

Titration Methad DO Meter
Stand,
{Azide Modification Mathod) Reading ol hron
mgiL) (miplL} (mgiL)
B2 a1 00055

This repon was carified crly far the Instrument we testad it is slowable to use for study
Interd bo use far advertising and ratemsl puipass s probibited. This neport may not be reproduced
ather in full without written sparnoval of the laboratony

mnmshiaﬂm'u];

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND=JAFAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
A1 FATTANAKARN ROAD S00 TR, SUANLUANC, 3UAKLUANG BAMCGKOK (10353
TEL. -2717-300 FAX. 0-17050-3484

Cert.No: 24TW3E

Page:1al 2
Certificate of Testing
Equipmant ; 00 Mater
Manufacturer : &1
Moded : 5100
Serial No. - 118 101863
10 Mo ¢ UAE. WAD 00412554
Recalved Data @ 20 February 2024
Test Date 21 Febwusary 2024
Roforence : 2402-062908C-1
Submitiod by : United Analyst and Enginearing Cansuliant Ge, Lid,

3 S0l Udomsuk 41, Sukburmvit Road, Bangehak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperahuoe (25 £5)°C
Humickty {50£30 )%
Test Proceduns : Ini - house method : CP-CH2

by Comparison Techrigue with Azide Modification Method

Tasded by : ‘Walalak Sirithean
.1’{-'
Approved by : 480,1!';

Approved Sigratory

{ ) Pomnthippa Tameyakul
{ ) Unnopphol Hamchat

{1 Baithip Meangmai

ksnue Date : 22 Febrary 2024

@nmslumugy

TECHNOLOGY PROMOTION ASSOCIATION [ THAILAND-JAPAN)

CORPORATE SERVICES 3 ; EQUIFMENT CALIBRATION AND TESTIN

SERVIHCES
53474 PATTANAKARN ROAD SO0 19, SUANLUANG, SUANLUANG BANGEQE, 1050
TEL. {-17]

-BI00 FAN. 2TIR-dE4

& L] Cart.No.: 25TW28
Certificate of Testing s 7

Equipment : DO Meter
Manufacturer : W5l
Model : 5100
Serial No. ¢ 118 101863
D N, ¢ UIAE. WACH Q0472554
Recaived Date : 14 February 2026
Tast Date : 17 Fetiruary 2026
Rafarancs : 2502-M4T30DEC-1
Submitted by : United Ansdyst and Enginearing Consultant Co. Lbd,

3 Boil Udomeuk 41, Sukhumyit Road, Bangohak,

Phrakharang, Bangkok 10260
Labaratory Condition : Tampersture | 25+ 5 ] °C

Humicity (5020 )%
Test Procedure : I - houss method : CP-CHE

bty Comparison Tachniqua with Azide Medicatian Mathed
Tested by : Walalak Sirthean
Approved by : \guﬂ‘f

Approvad Signatory

{ ) Chaterit Waewwan|ua
| | Ponpan Paipim
{+") Samhip Meangmal
Issue Date = 18 February 2025

enaslupun
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Cart.No.: 25TW2s i ; 7 =
Page: zof2 - ] g FIFHH
: b HIE RN HHHE
Cond resuit of calibration & | |ER HEIFP
H [ R g &
g ] - § 5 = =
1. Refarence Standard Instrumants # B HEEE
This cartificalion is iraceabis to the Intarmational Systam of Linit trough the refenancs slandards ; E g E g
laboraiony of Industrial Calibretion Canter, Techralgy Pramotion Association {Thalland-Jspan). B ! E §. ] g
H 3 L3
Ingtruments Serial Mo, 1D No. Cantificate No. Due Date i g% % g
1. Buretta - 130BU1D ACG1TEZ 2F Mar 20E5
2. Balance: 14233021 110RG001 24084131 04 July 2025 I; &
2. Standard Material - 4 = ¥ %
Material Manufacturar Lotho, Assay : s i :
Sodium Thinsufase &-Hydrate AR KEMAUS 2200182447 o6.6% i i é
i N :
Result : Dissolved Oxygen Meter Adjustment With Alr 100 % ; é 3 i g'
Dissolved Oxygen Probe No.: 24F100202 : = :
3
F]
F
Titration Methad DO Mater P g
Standard Deviation o= EN
{Azide Modification Method) Reading L § é i ]
{mgL) maL} (mgiL) se E z
' H
8.22 8,22 0.0055 i¥ slzg|E
'l P e z E El=2
3 ela F 3 a z g =8
This report was certified cnly for the instumant wa fested It i alowabie o use far study By |72 i F z 2 g
Intand to u=a for advartising and refemral purpase is prohibited This repart may nat ba. raproduced : { 5 h g ?
ather in full, withaut witten approval of the laboratory 5 & r § B
- |F -] |
-
co3
-alo-
£ 3
R
ol
=W
g
E
g
: . :
nenslumuRy wnenslumugn |
Hanna Instruments (Thailand) Ltd. ,‘n“"\__, %
_H k N Nh& T H k N N h Certificair No, | HIT-2510-0375
INStruM@nts #1076 soi Rakadapisck M, Ratchadapisek Rl Samsenack, 31 = s instruments
% .f‘"_""‘\‘a;‘ Fagi: 2ol 2
Fluaylewarg, Banghok 10310 Tel: 025414196 Fas: 0.2841.4158 '%.{mﬁ
Conditinn of this calibration resuli:
Certificate Mo, : HIT-251040375 Reference Siandard Insiruments : This certificanion is raceable 5o the imsemational unit of unit mainiained through:
Page : 1of 2 Insirumenis Madel Serfal No. | Ceriificaie No, Traceable
CERTIFICATE OF CALIBRATION Duta Acquisition Switch Uni 39704 MYA4D65265 | WE2407-141-1 WK Electric Co., Ltd.
Technobogy Prootion
Digital Thermo-Hygrometer HT-TT18D ALOTISS 25HI71
Equipment : COI Test Tube Heater Associacion | Thadland-lapas),
Meter Madel : HIS39800-02 Serial Now ¢ HOE5008
Tube Heater : 25 Vial Capaity Resalution : 1% Calibration Result;
Temperature Range : (1010 160)°C Temperature of Reaction :  150°C Measurement Temperature Soares Accuracy for COD Reacios,
Manufacturer : Hanna Insinsmenis Made i ¢ Famsania Cnpacity Mominal Valse Avernge Value Uncertainty of Measurcment
Condition As-Received 1 Used Product Reference : RE250401 vial) i°c) o #c)
Ambient Temperature : (as+2)°c Relative Humidity : (5015 R RH 25 Vial 130.0 15004 047
Customer nami @ Unived Anslyst and Enginecring Consultant Co., Lid
Unit: °C
3 Sai Udernsuk 41, Sukhumyvil Rd., Bangchak, Cal
2 3
Pheakhancag, Bangkak 1 (14} {24) (34) (4A) (341
130,407 | 150377 | 150260 | 150402 | 150.422
Received date : 5 March 2025
1 4
il ki s ¥ R R (1B} (2] (38) 4B (3R}
150,426 | 150394 | 150,544 150650 150542
Usswe daie : 7 March 2025 T
ey 12C) 130 140 (5]
Callbrated Locatlon = Harma Instrumenis {Thatland) L.
130,477 130,303 | 150,627 150257 150178
This calibrator was conducted by using in-house: calibration procedure '
S L {m 20} | (o D) (e
| et
R e 150452 | 150456 | 150,199 | 150406 | 150102
(IE (2E) | OE) (4E) {SE}
s 150,185 | 150313 | 150235 | 150460 | 150,442
Calibrated by : & Mr. Pichit Pesthang Approved by : .ﬁ""//
R e TRITe TR Figre: Shows the location of the tempemmire source.
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul
v Aiforized Signatory The report uncertainty of measarensens was hised an & standard uncertaingy muliiplied by a covernge facior £ =2,
bt P\NNR providing a bevel of comfidence of spprasinanely 95%
Eﬂllmmnm;_
iFhadlard) Uimitad
This certificate was certified only for the instrument we calibrated, #% End af certificate **
This result of calibration was found accurate on date and place of calibration only.
** This certificate may nat be reproduced ather than i full, except with the prior writlgn ** .
appraval of the head of Hanoa Insirument (Th-ilwlﬂﬂﬁ'ﬁ‘luﬂquﬂu lﬂﬂﬁ']‘ﬂllﬂ’)‘uq&l




H k N Nk Hanna Instruments { Thailand) Lid.
instrum,e"ts 41066768 Soi Retchadapiack 14, Ruchadapisek Rd, Saman-nek.
Husykwanig, Basghok 10310 Tel: 025412190 Fax: 0-2561.4195 5 %

g

Certificate Mo, : HIT-2427-0842

T
P

e

=

Page: Tal I
CERTIFICATE OF CALIBRATION

Egquipment : OO0 Test Tube Heater
Mter Madel ¢ HIE3E00-02 Serkal No. ; 500052100
Tube Heater : 25 Vial Capacity Resodution : e
Temperature Ramge : -1t ko 160)7C Temperature of Reaction = 1507C
Manufacturer : Himra Inssruments Made in : Romania
Condition As-Received @ Used Produsct Referemce = RE241152
Antldent Temperalure @ (25 iEJDﬁ' Relative Humbdity : (50 & 155RH

Custemer nome : United Analyst and Engineering Consulinnt Coo, Led.
3 S0 Udamsuk 41, Sukhamvit R, Bangehak,

Phrakhancng, Bangkok 10260

Recelved date @ 36 June 2024
Calibrate date 1 July 2024
Tsswe dade © 3 July 2024

Calibrated Locatian : Harma Insinemenis { Thailand) Lad.

Calibration Procedure : This calibraior was condueted by using in-house: calibratian procedsme
CP-04 by using eenified reference standard instruments,
i
Calibrated by LJM.T. Pichit Petibong Appraved by : ?

U Mr. Channarang Soinak Mr. Anan Suwanchaisakul

This certificate was certified only for the mstrument we calibmbed.
This result of calibrtion was found sccurate on date and place of calfhmtian anly.

** This cenificate may nod be reproduced other than in full, except with the prios writen =

Certilicate Mo, - HIT-2427-010542

IR

instruments .
Page:20f 2
Comalition of this calilration resabi;
Reference Smndard Insinsments : This cerification & tracesble ie the inlernagional wsit of unit mainsamed through:
Instruments Moslel Serlal Ne, | Certifeate No. Traceahle

Diaita Acgaisating Switch Uil J4AT0A MY$H65I65 | WEIMT-164-1 WE Electrie Ca, Lid

Technalogy Promesion

Digital ThermorHygrometer HT-TTISD |  ALOT1SS 24K41
Associstion { Thailand-Tapan).
Calibration Rexuli;
Measurement Tamperature Source Accuracy for COD Reactor,
Capacity Nominal Value | Average Valuwe Uneertainiy of Measurement
]
(Vial} ‘o) ‘o) Z°c)
25 Vial 1504 140.8 048
Unin : "
(1A (24) [EEN] L4A) 1540
149574 149873 149561 149748 149578

{18) (IB) (3B) (48] (4H)
14RA%) | 140840 | 148954 | 150003 | 1S0UMS

) 2c) 3C) 4C) 1sC)
149625 | 150036 | 150080 | 150.0LS | I49.580

() (2D) (3D) (4] (5D)
145801 | 140541 | 140662 | 1S00M0 | 140409

(1E) (2E) (3E) (4E) (SE)
145,563 | 14006001 | 149569 | 1450831 | 142762

Figure; Shivws the locanan of th (emperanies soirs:

The report uscertsingy of measarement was hased on 2 standand uncemainty mahiplied by 6 coverage factor = 2,

providing a Jevel of confidence of approxinasely 95%

** End of ceriificaic **

approval of the head of Hanna Instrament { Thailarsd), ! ! '

AT
P

TEL LOGY PROMOTION ASSOUIATION (THAILAND-TAPAN]
CORPORATE SERVICES & EQUIFMENT CALEERATION AND TESTING SERVICES ‘c'-r'-;:\-\.}?'
T3 FATTARA KARN ROAD 506 18 SUANLLUARG, BUANLLUARG BARGROK 1003 Al

TEL.A27I7-3000.00  FAN. 02719584 o

Cart. No.: Z4TM5ES
Page: 1¢f3

Certificate of Calibration

Equipmant - Hat Air Oven

Mianufacturar - Mammert

Model - LIF 55

Serial o B21Z0411

0 Mo, = LAE WAD. DO5/2556

Submitted by : United Analysi and Enginesring Consulient So Lid

3 Boi Lidomsuk 41, Sukhumyil Road,
Bangchak, Phrakhanang,

Banghok 10260
Location ; Lab Fioor 2
Recabvad Order : 01 Aprid 2024
Callbration Data = 01 - 02 Agril 2024
Ambient Tempsratune = (28¢10)°C
Relative Humidity : (50 +30 ) %
Calibrated by : Krisda Malas

Appraved by : ‘f?umt

Aapraved Signaloey

) Panpan Paipim
") Suwit Imjai
[ ) Kunehit Prompeat

lasue Date : 5 Mgl 2024

The Unceriainibes are for a confidence probability of appeoximeaiely 955

This comificass may nos b regmdaced odher shan i full, enceps with she e wTasm

A

real af fbe bead of Corporie Services 3 - Buiprresi Callbrasion and Tewdng Servicn

enaslumuny
A D0G506

Equipment : Hal Air Croan Cert. No.: 24TMEas
Condition As-Received :  Lizad Itam Paga: 2al3
Rafarance | 2404-000400-3

Procedure Used =

Calibralion were condusied uging calibralion procedure CP-OTOZ Dased on TLAS G-Z0 actonding io dinsct
maeasuramant method with Data Acquisition which connected with Resistance Temparature Datsctar | RTD )
and Thamocouple Typa T.

The tamperatuna scale used was based an [TS-80
Condition of this result of calibration
1. Relerence Slardand inslrunmerd.-

Instrumarnt Sarial No. Gart. No. Traceabls Due Date
1§ Dala Acquisian MYSTONAT11 23 M11E TPA 19 Jul 2024

2. This cartificate i vaid caly 1o he ilsm calibiated on dats and placs of ealtestion.
3. This certificasan is racaabia ta the Intemational System of Linit,

Remark : TPA : Technology Pramotion Associstion [ Thailand - Japan )
Result of Calibration ;= () Without Adjusiment

Function of UUC* - Tamgperatura Sounce
Frash air setting : Close Envirgnmant during calibration
Beginning |  Finished
Temnp. | °C | Fid 3
REL.Humid. [ % ) 47 48
AE Supply ( Wolt ) 221 z20
Fof. Std. 10 Mo, @
H Calibration Point
{120 te 180 )
Pesition : {104 }°C
& / G
= 1 2118TC-01 | 22.98RTD-2
2 2H-18TC02 | 1BRTD-2
3 | 21181003 | 1ERTD2E
4 21-18TC-04 | 1BRTD-2M4
Proba Instalation Detalls | Dimension of Ghamber - S5 JAEIATE LY | RTEAS
aw 0  om D= 0.50 m
b= 50 em W= 080 m
o= B4 om H= 0.75 m
Capagity = 030 m® 3 iraf}

enaslueuR
a1209739




COAPORATE SERVICES X EQUIPMENT CALESRATION AND TESTING SEFVICES
G344 PATTARAKARN ROAD S0 18, SUANLUANG. SUANLUANG BANGRDH 10250

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAFAN)  flac-mAa A

Amc-Tm-IIaEs

TEL0-2F17-3000-29 FAX 0-2719-5484 CALIRATION 500
Equipmant : Hal Air Oven Cert, No.: 24TMSER
Condition As-Recaived | Usad (tem Page: 3af3
Raference ; 2404-00040C-3
Result of Calibration :- [ 71 Without Adustmant
.

Funetion of UUG* Tamparats Soures Certificate of Calibration Cort. No.: 24TMz2a
Fresh air setting : Cloza Page: 1003
Callbration| UUC* | wUC* Temporature Temperature | Owverall | Coverage,

Paing Seiting | Reading atability undtarmity Wariation| Factor

(G {°C1 ] (%) [ER] (") (e L] Equipmant : Incubater

104.0 1040 | 1080 0,052 047 0.84 2

1200 | 1200 | 1200 0.12 0.7z 1.3 2 Manutscturer ; Binder

180.0 180.0 | 1830 213 1.2 1.6 2
Calibraticn Maasurad Tamparaturs | 'C | Modal : KB 400 E6

Paint Pasition ey

() 1 2 F] 4 5 ] 7 B [Byref)| (+C) Serial No. : 2022000022478

104.0 104484 | 103 547 | 104226 | 104.232) 104106 | 103681 | 104.275| 104.127 | 104.013 042

120.0 | 120486 | 150,088 | 120635 | 120,596 115,531 | 115,644 | 120,364 [ 120,144 | 120,158 1.1 10 Ha, UAE.MIC. 0262568

180.0 180,574 | 179, 76| 180 285 | 180.870] 178,584 | 178,780 | 180.287 | 178.961 | 179,602 1.1

‘Submitied by : Urited Analyst and Engineering Gonsultant o Lid,

Average® : The average of 30 valuas in aach poslion,

Temparature stability - Ona-half of the greatest maximum differsnce of measured lemparatues & any ane sersar.
Temperature uniformity : The masimum diference of measured lamparaiures at Bry sensors and 1ha massured

{emperatura &l the refarence loeation which ane cbsarved al the seme fima or 6t &5 close an abservation tima as

possible to determing fhe temperature pattem or homogeneity within the chambes under steady-stale canditions, Location : Micrablzlogy Lancratary
Qverall Variation : The Dilférenca of I maxiium and minimum measured temparatores throughout asbservation,

3 Sol Udomsuk 41, Sukbummit Road,
Bargchak, Phrekhanang,
Barghok 10080

UG :  Linit Undar Calibration Recaived Order : 08 July 2024
Nate ; The reported uncemainty of measurement was incluted stability and exciudsd urifarmity . Catibration Date : 08 July 2084
Ambient Temperature : {207
The reperted uncestainty of massurement was based on a slandand uncarainty mulliphed by & covarage Raative Humidity (B0 L0}
feciar k, prowicing & lewal of confidance of approximately 85 %,
Calibrated by : Khi Ruttanaprapachal
=olio-
Approved by : W
Bpproved Sigranary
{ ) Ponpan Paipim
{3 Suwit Imjsi
§  } Kunchit Promprat
lIssue Dabe © 18 July 2022

Tha Uncartainties are for 8 confldence probability of spproximatety 5%
This ceriiicaie may not be repeodused eifer than in full, escapt with e prior seiten

: | Approwad gl the head of Corparaie Services & © Equipme© Calbeaios and Tesfing Serdces.
tana'n‘lumugu enanslueuR
2120873

Equipmant : Incubetar Coni, Now: 24ThB3S Equipmant : Incubstor Cort. No.: 24TMS38
Condition As-Recefved ;  Lised |tem Page: Zof 3 Candition As-Recetwed ; Used isam Page: 3of 3
Refarence : 2407-D1530C-4 Referancs : 2407-01530C-4
Procedure Used = Result of = ("] Whthout Adjustmeant
Caliration were conductad using calBiration procedure CP-OTO2 based on TLAS G-20 according 1o direct Funetion of ULIC* : Temparsturg Souce
measurament method with Data Acquisition which cannactad with Riesistance Temgeratuns Detector | RTD ). Frash alr setting : Mot Auailabie
The temparatura scale usad was based en ITS-00. Calibation | Uwee wuc* Temperature Tamperatura | Owerall |Cove:
Sondiion of this tesult of callbration Paint | Satting | Reading|  stability uniformity  |Variation| Factor
1. Refarance shandand insniment:- ("€} {°G) | (C) (15C ) (D] (e k
Instrument SerlmiNo, e No. TIraceabis Due Date 350 380 | %0 0.630 (X 033 2
1) Diaka Acquisiion WY 4S001454 ALME4 TRA 47 Mar 2025
2, This cartificats is valid only 10 the iler catbrated on date and place of calitration, Galllwation Measured Temperature | °C ) Uncertairty
5. This certification is traceable 10 tha Imematanal System af Uit Poink Position
Remark : TPA - Tachnalogy Promation Asscclation { Thalland - Jagsn | (e 1 | 2 | 3 [ 4 8 1 & 7 [ 8 Joweta| (+cy
Rosuitof Callbratlon ;= [ * ) Without Adjustmertt 350 | 35005 | 35011 | 35081 | 35,118 | 34860 | 38084 | 34024 | 4978 [ 24834 | 030
Fiarsstion of ULUC" ; Tamgaraturs Source Average* : The average of 30 valuas In each position,
Frash air satting : Mat Awailable Environment during callbration Temperature stability : One-halfl of the greatest maximum difference of measured femperatura at any KNG sanNsor,
_ Boginning | Finished Temparatura uniformety : The maximum difference of measured lemparalurss o sy sensors and e messured
Tamg. | °C ) ] 24 femperature at the reference location which are sbsaned at ihe same time of al as dosa an obsardalion lime as
REL. Hurmid. { % | 52 54 peasible 1o detarming the hsmperature patiermn or homogenelty within the chambar under steady-stata conditions
AL Supply [ Wit ) 21 = ‘Overall Variation : The Diffaranca of the maximum and minimum messunsd temperatuss (hroughaut observation.
UUGC® : Unit Undsr Calibealien
oulian’ Ref. 5td. Nols : The reporied uncertsinly of messurement was included stability and excluded untizemity .
H 1D M. The reporied uncertainty of measurement was basad on & slandard uncerlsirty muliiplied by & coverage
1 18RTD-21 factor k , providing a level of canfidance of approxdmataly 95 %,
2 18RTO-212
= - a PRI 2 -allo-
4 1BRTO-214
5 18RTO-25
& 24-19RTD-26
7 19RTO-27
Prabe Instailation Details : Dimension of Chamber : L] 1ERTO-2E
a% W i L @ [ret.) 1BRTD-22
b= W cm W 085 m
o= M om H= 1.2 m
Copacity= 031 m

Lana'n‘laimuqu Lana'li‘laimuqu



CréssLab

Fram inggnt in (hiores

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Mainenance provides factory recommended service for your anahtical
Ingtruments 10 assure refiable operation and the accuracy of your resufts
Difvered by highly trained and certified service engineers using genuine Agilent parts and

supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keap your systams operating &t their peak performance

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

Freasion A (L issusd 21 January 2022 o
Doeisment Mumber: GBX4-U0075 page L ot K
& dgieri] Tecrnologies, In. 2022

wnenslumuny

Agleni 5100, 5171 Preverdve Mainienance Checklist

CrbssLab

From inght i futzors

Important Customer Web Links

»  Toaccess Agilant Univarsity, visit bitp:d weoeasgilent com/crosslab/university! to leam about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determing your best options

+ Toaccess the Agilant Resource Center web page, wisit bitps://www.agilent comten
uz/egientresourcas. The following information 1opics ane available:

= Sample Prep and Containment

#  Chemical Standards

= Anelysis

= Senvice and Suppoart

»  Application Workflows

« The Agilent Community is an excellent place to get answers, collaborate with athers about

applications and Agilant products, and find in-depth documents and videos relevant to Aglent
technologies. Viait httpa feommunity agilent comfwelcome

o Videos about specific preparation requiremants for your instrument can be found by
searching the Agllent YouTube channel a1 htipswoww youtube comyuserfagilent

= Nead to place a service call? Fleable Reper Dotions | Agilent

Farwighon. & 02, |ssued: 21 Jaruary 1132 TR
Cioespmect basemtme, GAHIR 4000075 Fagesd of =
© Agileni Technologies, Inc. 2022

enenslumuny

Agilent

Agilent

Agilent 5100, 5710 Preveniive Mairienance Checdist CrDSSLab

P I Yo Do

Introduction

Customer Information

.

Ferwisbon 402 sl F1 JH‘M@]‘GH - N
Diocumer Huamiber GACT 480075 Foge Lot
@ Agilen: Technologies, Ine. 2022

Agikers 5100, 5110 Preveriive Mainienance Checkist

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

A customer representative should be available 1o the engineer while parforming the preventve
mamntenance procedures. Customers are responsitle for regular mamtenance and are
encouraged to cbserve the sarvice representative

Ay parts nod inchuded in the Pans Lists section of this docurment are not part of the
recommended Preventive Maintenance service nor are they induded in the price of this
semnvioe,

If a system requires the use of extra or special procadures and/or pars for the mamlenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

For customers using HF applications, the instrument should be returned 1o 1ts standand
sample introduction System

enanslumuny

CrossLab

From lmight i {ucorse

Service Engineer’s Responsibilities

Fevision: 4 02, Issued 21 Jarwary 2022 :
Diocasment, Hyrmites: (A0 1450075 faget o 1
@ Aglent Technalogies, inc. 2022

Contact the customer and ensure that all necessary supplies are aveiable before the
preventive maintenance visi

Only selact those pages that relate to the systern or module being semviced
Cornphete emply felds with the relevant information.
Corrgdate the relevant checkbomes in the checklist using efther & 7 or tick mark "™,

Check "Service not applicable” check bowes to indicate servicestasks not deliversd, as
AP proprte.

Corrplate the Preventive Maintenante services in the most logicad order relevant to the
individual system sarvica in tha arder of the tasks listed

Corrpdete the Sarvice Review section together with the customer,
Cormmplete the fields fer page numbers at the foot of each selected page

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

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

nanslummuny
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Aqglern 5100, 5110 Prizventive Mairbenance Checklil C[%énél_ab

Fram iraighn 10 (lcams

Instrument Maintenance

System Information

O Check this ko if an instrument configuration report is attached instead of completing the
Table,

Instrument Systam Mame and 1D N0 0N 1CP-0TS

Instrumant System Site and Lacation United Pnglush gnd Ewgimesting Lo sul¥amt
| List Systemn Component Product Numbers List the Serial Numbers of each Componant j

1 B woge Ly IRLCEELIY

z

a

4

L1

&

)

a

9

ICP=0ES Configunation Table Circla the type ar write in the type if ather

Mebedizer Type &!S:ray@ﬁmlnll Cither

Spray Chambar | Cytlore Singla Pass KDyclons Double Paag) Cihar

Tarch Rkl (sl Vi Other

Tonch Type | one Pmm Fully Dernauntable | Other

- T
Wiec1ar Diameter Izamum,nmmmr

Inecior Material Quartz )} Ceramic | her

Revision: 402 |smied 21 January 2022 S
Diacasimn bommiber GB014-00075 p..;.;ufr
B Agient, Technologes, Inc. 2022

- Agilent

nenslumuny

Agilent
i A il CrossLab

Frore lesight 0 (icorsy

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrurment Performance test.
Pl Riecord results in Instrument Performance Test Results Table - Pre-P.

Clean and inspect ICP-OES system

ﬂ/ Look for any obvious extemnal demage or problems.
Ijl Inspect water coaling hoses, gas lines and power cord for excessivg wear or darmange

Bl Perform a peneral internal inspection of the syster for excessive dust accumulation, clean if
NECessany

Inspact samphe introduction components and recoed any required maintenance in the Senice
Engineer Comments and notify the customer as the required actions required,

B Record the inssument aperating sonditiens in the ICP-0ES Status Resulls Table
Replace the palychromatar purge filler,
Replaca the radial pre~optics window
Replaca the axal pre-optica window far SWOV and VDY Instrurments.
' Check exhaust flow for the comeet positive extraction #1 the exhaust duet 1o insure they meet
rminimum spacificationg.
Replace air inlet dust filter.
[ Reglace high capasity air inlet dust filter element if instalied, %19
Bl Remove and clean instrurment water inlet filter

Agilent Water Recirculator

[0 Service not applicable

Iﬁ Drain cooling flusd and remowe any particles from tha chilfar reservoir
@ Remcwe, clean and reinstall water inlet metal mesh filter if prasent.
& Refill with Agilent Cool Clear cooling fiuid.

& Cleenthe coaling system Air filter and the condenser,

Revwision: A 02, Issued 21 Janary 2002 —
Documant humiber GEON4-S007 Sage Tof X
© Aglert Techralogies, Ine. HIZ2

- Agilent

enenslumuny

gt 5100, 5110 Praventee Maintenancs Creckist CrEiSSLab

From lasight 1o flutome

Preparation

[Discuss any specific iSEUES with The customer befors starting.

Revigw the ingtrarment loghaok for recorded problems and commants.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

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

Check system for required installation of components and implementation of Service Motes

Check for required firmwarassoftware updates and verify with customers if they would like
tham ingtalled,

For HF aipplication systems, if standadd sample introduction system was not installed, ask the
customer to nstall it g%

Ack the customer 1o remeave any samgles from the ICP-0ES sample imtraduction area, auto
sampler or around the ICP-0ES.

B 0 GEEGEARAR

B
Revison: ACE Insuse 21 January 2022 ) s 5
D Mumber, GA01 & 90075 page B or 1 "'{::"“ A.gllent
@ Aglert Technologes, Ing. 2022 St

enanslumuny

Agilant 5100, 5110 Freventie Maintenanss Chakist C%Lah

Fieen beright o Dot

5PS 3 Auto Sampler

& Service not applicable

O Power cycle the autosamplir and verify succassful initalization
O Inspact X and Z axis belts for wear. Replace is necessary.

OO Clean ¥ and 7 axis slide shafts
O

Using customer's racks and the Agilent software move the sample probe to the 4 outerrmost
comers and ringe port, ensure that the probe (2 approximately centerad In the vial,

SPS 4 Auto sampler

 Sarvice not applicable

O Chean the spll tray, rack location mat, end frames and chassis with a damp soft cleth and
dikuted mild datengant.

Claan the auto samplar cover panets, if cover ket = installed, with domestic window cleaner
Check the X-axis and Z-axis drive belts for eracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Chack the X-axis, Theta-aios and Z-axis FFC cables for cracks, incarrect pesitioning, damaged
edgas or damaged connectors.

Fump Tubing Replacement. Replace perstaltic pump tubing. Feplace &l tubing that goes
Troorm the rinse station to the purng and from the pump to the waste/rinse bottles

Test usmg customer's tray and move the sample probe to the semple viel 1, wesh wal and
ringe port and ersure that the probe is centered in the vial, If not use calibration wizard and
calibrate the poaition

e HER o I e S i |

AVS 4,6, 7 Advanced Valve System

o Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check wubing including autosampler whing for kinks or excessive wear
0O Check high flow pump for signs of leaks

Flevision A 0Z, lssued 1 January 2022
Ciomumen! Mumber: GBI 1450075 page ot W
© Agient Tezhnoingies, Inc. 022

nanslummuny
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Aegilent 5100, 110 Preventhoe hMsintenance Checkist CFHSSLab

From Iesigiv 1o utnorss

ICP-0ES adjustment

Bl Check position of 7n pesk, adjust if requred,

2 cheex Argon Ratio, adjust to specified value if required
ﬂ Parform Datector Calibration.

& Perform instrument Calibraticn.

Record Post-PM instrument performance

B Run Instroment Parformance test.
& Record results in Instrumeant Perfarmance Test Resulls Table - Post P,
E‘ Far systemns using ICF Expert version 7.3 and abowe, run the Fallowing Instrument tests

@ Subsystern Communications Test
= Air Flow

El Water Flow

& GasFlows

@ AF Generator

& camera Test

@ Optics Test

@ Mebulizar Test

[ Recond the result i the Instrument Test Results Table

Fovision 402 Issued: 21 Jaruary 2022
Documen Numbsr, G301 440075 Prage 2ot P
& iglent: Technclogies inc. 2022

- Agilent

nenslumuRy

Agilent
Agilem 5100, 5110 Prevantive Maintananc: Checkiis] CrOSSLah

From besght 1 Suksoemn

Test Results

Instrument Performance Test Results Table

WNete: Theese measurements do not form part of eny specification and are for reference caly.

Pra M Sensitivity Check Pt PM Senaitivity Check

Fadial Aulal Radial Aalal*
#n T13857 nm SRAR VSO0, % 29w A0k, 5 EHEH. A
i 25T 6110 nm SRER ~oE 0 44t 10 e 3L e
4 396,152 i S8R £} ﬁM 0. a3 LARR
K 756 451 nrm SER £ 29 &%y 4.3

* Auial resull is not applcabde for GBO16AA, GB012AA Radial View instruments

Instrument Test Results Table

Mete: The bnstrurment Test rasults are for systerns using ICP Expert version 7.3 and abaowe anly.
Instrument Test Result

Subsystern Communicatians Test ?6 "

AN Tass

Wilisr Pl ?B::s

Gan Flows ?25‘- N
R Semotor Tass

Camers Test ?_“5

Optice Tea Posn

hiskialons: hat fass

Redsion A D2 Issuss: 21 January 2022 i 4
Docurrent hiumber, G307 430075 bﬂ!-_‘-ﬂ‘l
© higient Technologies. Inc. 2022

enenslumuny

" Agilent
SRS L O 3 CrossLab

Frem Faight i Ouisoms

Restore Instrument

O For HF applications, ask the customer ta reinstall their sample introduction system. wif
Bl Leave system inan idie state: on and purging.

Guidance: 1f the PM sarvice is performed prior 1o & qualification senace, then use the
quakfication procedure ag a guide for final instrument set up and checkoul.

Service Review

@ Attach avaiable reports/printouts of all tests to this docurmentation

& Record the Preventive Maintenance service activity in 1he customer's records/logbock

& Record the PM event in the Smart Alerts logbaok, if applicable

7 Update/reset instrument mantenance counters as appropriate.

Fi Affix the PM sticker 1o the system or instrument lagbook based on the customer's request.
o Camplete the Servce Engineer Comments section if there are addticnal comments

Iﬁ Review this sarvioe, parts replaced, and 1est results obtained with the customer.

= i the mstrument firmware was updated record the datails of the change in the Service
Engineers Comenents box Systems in a compliant envronment may need addtional
docurmentation. )
Complete the Signature Page with bath Sarvice Engineer and Customer signatures.

Aevson 40 (ssued: 21 iy 022 !
Dozisment Number, 6301450078 g Tor 1Y
& Aot Tenhnologies. ine 022

enanslumuny
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Agient 5100, 5110 Prevermive Maiensree Checkdist CFEE“SLab

Fom gt i fleare

ICP-0ES Status Results Table

Mote: These measurements do not form part of any specification end are for reference only.

Magsurement Standby Mode Plasma On

Mais Vollage 23%. 41 WAL 32¢,.931 WAL
Maines Cumant 0. 6%\ A 0.4 0% A
Instrumsnt Temparamnrs 7214 C 235 w
FF A Flow (sensor speed] e O Hz ELN.) Hz
Plasma Exhaust Terperaiure Mo measurement 3% *
Wialer Flow Dacillalor o meadurement ", dd Limin
Waler Flow Debector B%E Lifrin B.%h Limin
Water irlei Temperature ey b ] -
Potychramator Temperature 3.0 & 2.0 A
CCO Tempersture P RY b -B8 % C
Tharmial Stabilizer 15 0 T 5.0 C
Argon Supply Pressune [ kFa LR WFa
Purge Gas Supply Pressure*1 [T kFa LAL AN wa
Option Gas Supply Pressure® - kFa - ka
Nebubzer Fiow K PeBRUTETIErT 0.0 Lirran
Mahukzer Back Pragsurs Ho mBasLreman %, & kA
Plasma Gas Flow Ho measurernert R Y Limin
Susifiary Gas Flow Ho measurement [ Limin
RF P N eigrerne VALY L
RF Supphy Currens Ho maasLremant 4 45% |
RF Supphy vicltag= He measrsment Qna. 41 V]

*1 If aption installed

i A 107, lssued 31 Jaruiry 2007 SRR
Docurment Wumiber. GA0145007Y Page of !
& Aagiiery Tochnologies, ine. 2022

enanslumuny
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Agiknt 5100, 5110 Preventive Mainenance Checkist CI‘USSLﬂb

Frers st 1y Dkores

Consumed PM Parts

i = Productar Model¥ Guantity |

Part Description Part Numibes where el camsumesd
Al Pre-Cptic Window GAN10-GANTA R \
Rachal Pre-Oplic Window GHOO-68015 Al 1
Agieen Cocl Clasr Goodant Fluss 57990097 sl A
Purge Gas Filer GBOTO-60130 L 1
Adr inlet filler GEDO0-6A002 Al il
Higr Capazity Alr Filter GBI g-6M A3 Cpticnal -
Feotar el far -7 port wahee for AvET GEAHI-HO002 GRAGAEENE =
Feator seal for 4 por vake Tor AVE4 GRaUI-H0002 GRAGEA

Rinse sabaton 1o inse staton 2 Smm id GEATIEZE 54 =
m a o

EBart connector 2. 5mime1 Senim ID GBA10-B0124 P54 =
FAC wasste tubing Brmm od x Bmm id, 2m GRA10-BOT 22 P54 =
Additicnal Parts may be required from engineer's stock:

X axig drive kel 5410047500 P53 =
2 s dree beh 5410047400 PR3 -
Peristakic pump tubing, PYE SokaFlex, 3

bridged, AT0043000 EPE4 5

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

ﬁ Section Nat Applicable

Froduct or Modela Quantity
Part Desoription Part Humber where used consumed

Be A b 2 Januery 2022 Tahe H
Document Humbsr 301340075 Pagelzar wede ﬁgllenl
& aglere Technslegan, s 02 Ui i
5 L]
nenslumuRy

Report Sumsrary

WMnment o] . Agilent 51005110 VDV ICP-OES

Irestnamant 1D GA01 1 ANED15A

Ingtrument Sarial Number MY18030001

Softwere Version 7.3.1,9507

Fimmaara Wersian 3442

Tested By Pre Tesl_PM_Kanyskom 5,

Tes Complesad On 116402024 8:19:10 AM

FResuilt Summary

Subsystem Comrunications Test Skipged

Air Flow Tast Skipped

Viiater Flaw Tost Skipped

‘Gas Flows Test Skippad

RF Generator Teat 5

Camera Test Ghipped

Optics Test Skipped

Advenced Vaive System Teat Shipped

Resciution Tasl Pass

Sensiifity Tast Ful

Pracigion Test i

‘858
Page 1ol 4

enenslumuny
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Agilers 5100, 5110 Preventive Mainisnance ChacHist C[%Sstl..ah

From ietight e Dutcors

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note s part of performing the installation or other
iterms of interest for the customer, please write in this bax,

Service Verification

Service Reguesl Humber Diste Service Completed
(N E R O Thod o4

Sarsice Engineer Mame: Customer Hame:
Fangaeom 5 F#man C-nkc-n%

Servios Enginesr Sgnature Custamer Signature:
"':ov\..\:\._r,(w. 3 fiphan Oqloma

Tital numdt of pages in s document d
My

e ot 4% Agilent
2 Agiert Technologies. g, 2022 5o
: L]
enanslumuny

Resolution Test Pass

Elament Wavelengih  Specication  Wicth

N {174,213 nm) £ 8.40 658

s (186,980 rem) =820 BiT

€ {193,027 nm) £1180 B30

Mo (202 062 nm) 820 .38

Cr {206 158 nm} =13.40 aea

20 (213.857 nm) 870 680

Pb (220,383 nm) =850 T.0e

Co (228615 nm) s 7.20 187

Ba (230,424 nim 59.40 7.0

Mn (257 610 nm) 1330 543

Mn (250568 nm) £20.30 1411

Cr (257718 nm} £11.00 a.04

Cu (324,754 nem) 52600 147

Cu (327,395 nm) 59420 1123

Se{3IBOTT ) 53380 2430

Ba (455.403 nm) 52400 3347

S (460,733 nm) 38.00 17.23

B3 (492 408 rim) <3600 25,37

B (814,171 ne) 42,00 2654

Ar (575.283 nm) 574.00 5651

K (7655 451 nrn) = 80,00 65.95

Page 2 of 4
'
nanslummuny



| Sanaitivity Test Fail

Radial
Elemant Viavelength Specification  Methed  Ralie Standard Blark
A (188 580 nm) =480 ESRBR 104.1 THI0 SDE
Se (186.028 nmj 410 SRER BT 6 8320 T
Zn {213,857 rem) =Mz SRER 1500.8 41823.3 TaRD
Pb (220.353 nmj) =460 ESRER o 24320 17489
Mn (267 E10 nm} =3818.0 SRER 39150 204700.2 44200
Al [386.152 nm) =34 SBR 7.7 4AB4E4 & 5563.2
Ea (493.408 nm) 2340 SBR 459 18657187 419038
K (T66.491 nim) =18 SER ar 950382 14687 7
Axial
Elemant Wavedamgth Specdication  Method  Ratio Standard Blank
As (188.980 nm) 2080 SRER 1265 1488 8 180
Se (196026 nm) & 1580 SRER 1120 17738 197.8
Zn [206. 200 nm) E230 SRER aBE0 a7a4.2 1887
Zn {213.657 nm) & 1745.0 SRBR 22174 95587 & 17887
Cd (214,439 rem) ®4227.0 SRER 18183 BET24 8 12354
Pb [220.353 nmj) 32000 SRER e TAIEE 4800
Min (257 10 nm) & 10E25.0 SRER T2 E91238.3 168117
Gr (267.716 nm) & 10448.0 SRER 1204 128706 & 31E08
Cu (324 754 nm) z18.0 SBR 268 2907463 104075
AL {06152 rim) z=H0 SBR 107 213282 18005.0
Ba (493,408 nm) = 60,0 S8R 48.3 GRSE4E0.4 1303369
K {TEE.4591 nm) 2240 SER 261 1351502 479562

enenslumuny

Paga 3 of 4
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Report Summary g |
Insinument Madel Agilert S100065110 VDY ICP-0ES

Irsstaument 1D GAOTTAMGED B4

Instrumant Serial Mumber BAY 18030001
| Sefaare Vo gion 7.3.1.8507

Fir A L 3442

Testad By Post Test_PM_Kanyskam S

Test Compiated On U024 11:07:24 AM

Rasul Summary

Subsysien Communications Teat Pass.

Air Flow Tesl Skippad

Wiater Flow Tast Skigped

Shipged

e Skippad

Caniars Teat Skigpad

Oplics Test Pass

Advanced Vaka System Teat Shkipped

Resoiution Tost Pass

Sensitivity Test Fel

Pracision Test Pass

Subsystem Communications Test Pass

Optics Test Pass

Redial Ausial
Intenzily 3184064 TS
Wavelangth 737212 TIrnz
Paga 1ol 4

Precision Test Pass
Radial
Blemant Wavelength  Specificalion  Measured
Value % RSD
As (188 569 rwm) <260 0.73
Se {196,026 nm) <260 095
Zn [213.857 nm) <150 031
Pt (220.353 nm) 2280 473
Mn (257.610 nmj 5150 0.38
Al (386,152 nm) 5150 0.ag
Ba (493.408 nem) %150 0a7
K (756.491 nm) 150 0z
EVEY
Elament Wavelength  Specfication  Maasured
‘Value % RSD
As (186880 nm) <150 121
Se (196.026 nm) 2150 084
Zn [208.200 nm) =150 0.56
Zn {213,657 nm) 150 .94
Cd (214,439 ren) 5150 426
P {220,353 nm) =180 051
hin {257 610 ami) =150 nar
Cr (287715 nm) =1.50 0.3
Cul (324,754 nen) 150 004
Al (386,152 nm]} =1.50 03
Ba [493.408 nen) =150 0.40
K(TGE.481 nm) =150 0.65
Page 4 of 4
'
enanslumuny
| Reselution Test Pass
Elernant Wanelenpth Specilication  Width
M {174,213 ne) 2940 8.97
A {198,690 nm) 5820 14
C (193.027 nm} <1160 B33
Mo (302,020 ne) s 820 633
Cr (208,134 riv) <1240 a.08
Zn (213537 nim) 370 670
Ph (220,353 nm) 2950 7.03
Co (228815 nm) s 17.20 172
Ba (230.424 nm) =840 732
Mn (287 610 nm) %13.30 g44
Wi (260,568 nm) £20.30 142
Cr{257.716 nm} £11.00 7.94
Cu {324 754 nm} 525.00 1859
Cu {327.398 nm) =120 11.27
Sr {338,074 nm) = 33.50 24,40
Ba (455.403 nm) <4400 3250
Sr (460,733 nm) = 36.00 1731
Ba (483,408 rm) % 36.00 2544
Ea (314.171 nm) 24200 2518
Ar (76282 nm) & 7400 56,15
K [TEE.481 i) = B0.00 65.58
- Pagelaf4
'
nanslummuny



[ Senzitiviy Test Fall
Rstizi
Slement Wavelsnghh Spacification  Methad  Ratio Standard Elank
s (183,580 n) =460 SRER 1306 :or 8] 504
Se {19626 nm) 2410 SRER 1080 2567 702
20 (213,857 ) & uzi0 SRER 41248 240277 1134
Ph (220,353 Am) 2480 SRBR 2072 25547 1383
Win {257 §10 nmi) 235180 SRER 130178 Z718468  4M7
(396,952 nm) 234 saR 87 SIE1E5 47170
Bis (432 408 nmj =140 s8R a7 MALEOI0 153593
K {756 481 rm) =18 saR 4B 001885 172355
Autial
Eloment Wavelength  Specification.  Meshed  Ralis Standard  Blank
Ag (188,800 re) 22080 SRER 1749 1568 7 T30
Se (195.028 nm) 21590 SRER  167.0 18834 102
Zn (208200 A 22340 SRER  TAD0 B850 831
Zn (213,657 am) 217430 SRER 65654 15681 29T
Cd (294430 nm) =4X2T0 SRBR 5780 73ae2.8 158.1
PE (220.353 Am 23200 SRER 8010 8484.3 7.7
1 (257,610 rem) 2406250  SRER 311298 10065378 10440
Cr (257716 nmiy = 10480 SRER 44243 13ZRE BEOE
Cu [324.754 nm) =190 SER 687 PELATH  ABEE
| Al (386 152 nen) 260 SER 211 2187710 58823
Ba 453 408 nm} =800 SBR. 2506 71373509 283673
K {TBE.451 nim) =240 SBR 453 14350508 310250
Page 3ofd
'
nenslumuny
[ Report Summary
Instrument Model Agilerd 5100/5110 VD |CP-0ES
Mnmnman I G0 TANGEO15
Indfurrent Serial Number MY18030001
Software Version 7319507
Firmware Version 443
Teslad By Post Test_PM_Kanyakor .
Teet Complatad Dny 402024 11:30:15 AW
Result Sumimary
Subsysiem Communications Tast i
Air Flow Test Pass
Valer Flow Tiest
Pags
G Flows Test C
RF
Ganaralor Test B
Cernera Tagt Pass
Optica Tast -
Advanced Vahe System Test Skicped
Resalution Test .
: Sipped
Sansitivity Test s
Frecision Tast poed
Shipped
Subsystem Communications Test Pt
A Flow Test i
30% Alr Flow (relative  75% Alr Fiow (relatve
Epsed) oead)
1500 19,00
Water Flow Test ik
RF Waler Flow(Limin)  Camera Water Elow  Water Inlet Tempersture
{Limin) ey
.30 081 2085
Page i al2
'
enenslumuny

Pracisian Test Fass
Radal
Elpment Wavelenglh  Specfcalion  Measured
Velue % RSD
A5 (1808980 nm) =260 oa
Se (186.028 nm} <260 (k)
Zn (213 857 nm] 150 022
Fh (230,352 nm) 260 0.37
Win (257810 fir) &1.50 0.7
Al {386.152 nm) =150 0.28
‘Ba (493.408 nm) =180 053
K (765,451 nm) =153 018
Al
Elernent Wavelengtn  Spacification  Measured
Walus % RSD
Az {188,530 nm} < 1.50 0.81
Sa (195,027 ro) 1,580 0.65
0 (206,350 r) 5180 o
Zn (213857 nm) #1.50 oa
Cd (214.439 nen) =150 038
Pl (220353 nm) =150 0.33
Mn (257 610 nm) =180 1.2
Gr (267716 nm) <150 0.32
Cu {324 754 nm) <150 B.51
Al (356,152 nm) 5150 K g
=1
Ba (493,400 nmi) <150 D88
K (768451 nem) =150 0T
L
Pagedofd
'
enanslumuny
Gas Flows Test -
Nebulzer  Actual Flow  Baek Audiia
Aclual
Tanget Fiow Pressure Tm?m Ui Pl Em,“! i
e e et 200 2m 11082
Makeup Achugl Flow  Back Fiasmna
Tergat Flow Frassure Target Flow AL E::;u.-.
2 2ra 1538 1800 1787 2148
RF Ganerator Test Fess
RF Powsr Suppiy Test Passed
RF Power Supply (v 128,554
RF Dsciliator Test Passed
RF Qscilator Frequen 28
e oy 834
Wierk Casl Currand (A) A4 G50
RF Powar Supply Current {4} 1,900
Camara Test Pass
E"b?mhm Time  Standerd Devistion  Staius
ms)
Electronic Offsat Taal 1000 5298 Prissd
D Current Tast S000 1,188 Fassed
foy Toet - = Passad
Lingarity Test 418 e
Fage 2 af 2
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| Report Summary
Instrament Moded Agiant 51004110 VOV ICP-DES
Instrumeant 1D GBO11AGEIEA
melrument Senal Number MY1BO30G01
Software Version 7.3.1.9507
Firmwara Varsion 3442
Tasled By change mimor

Tast Completed On

Fesult Summary

G202 10:35:25 AM

|R_uoluunn Test

Subsystem Cammunications Test Skippad
i Flow Tast Skipped
Viater Flow Test Skipped
Gae Flows Test Skippad
FF Gengrator Test Siwpped
Camera Test Saipped
Diptics Tasl ‘Skioped
Advanced Valve System Tast Skipped
Resalution Test Pass
Sensitivity Test Pass
{ Precision Test Pats
Page 1of 4
'
nenslumuny
Sensitivity Test Pass
Radial
Elamant Wavelength Specification  Mathcd  Ratic Standard Blank
As (188 580 nmj z48.0 SREBR 1105 2889 54.3
S (186,028 nmi) 2410 SRER £33 5347 9.3
Zn {212,857 nm) = 1421.0 SRER 38354 440177 1439
Pt (220,353 nm) =480 SRBER 184 5 2493 3 158.8
Mn (257.610 nrm) 2 3518.0 SRER 110856 2405863 5038
Al (356,152 nm) 234 EBR B7 502744 5172.0
Ba (493 408 rem) =340 SBR 1245 18021841 151860
K {TEE. 431 nm} =18 SBR 6.2 110041.4 139912
Aial
Elemart Waveitngth  Specification  Method  Ralie Standard Blank
Az (168,680 nm) = 208.0 SRER 2533 T4 156.3
Se (108.026 nm) =158.0 SRBER 2087 L1987 T2
Zn (208.200 ) =330 SRER 230 122823 1721
Zn [213.857 nm) = 17430 SREBR B358 3 1675515 Bm.7
Co {214,438 nm) 247270 SRER 50682 SEATIT 82
Pl (220.353 nm) =00 SRBR 3ga0 106411 GSEE
Mn [257.810 nm} = 625.0 SRAER 21190.4 SH5578 T 21536
Cr (267.716 ) = 1048.0 SRBR 20541 137978 1815
Cus {324 754 nmy) z19.0 SBR w3 04014 Bosza
Al (398,152 nm) 26D SBR mns 228358.5 142805
Ba (453408 nmi) 260.0 SBR 1065 B4BO4215  BIM228
K (786,451 nen) 2240 SBR 30.2 18380406 528621
L ]
Page 3af 4

enenslumuny

Elamart Wavslangth Spacification  Vdth
M {(174.213 ) 5840 670
45 {185,880 nm) =820 580
C (193027 nm) <1150 8.15
Ma (202.032 nmj 5820 £40
Cr (206,158 nm) = 13.40 [ ¥:13
2 {213 B57 fm) 870 877
Pb (220,283 ne) £9.50 651
Ca (228,615 rm) 517320 1,79
B8 (230424 nim) =540 725
A (257 610 am) £11.30 547
han (260888 nm) 22030 14.50
Cr {267 718 nmj 1100 78
Cu (324,754 nen) % 25.00 18.72
U {327.356 nm) =14.20 1.08
S {I3B AT ) 23350 2539
Ba [455.403 nm) 54400 109
Sr (460,783 nm) =300 18.54
Ba (483408 nm) 5 36,00 2574
Ba (E14.171 nm) 242,00 523
A (B75.283 nm) £74.00 5882
K (76481 nimj =80.00 63.16
Page2of4
'
enanslumuny
Precision Test Fass
Radial
Elemant Wavelength  Specification  Measured
Valua % RSD
Asg (188 880 nim) £ 260 186
Se (196,028 nm) 5280 1146
Zn (213.857 nm) <150 050
Pb (320,353 ren) £ 260 0T
M (257 $10 nar) $150 063
AL{398152 nen) S150 a.54
B (453 408 nm) =150 078
K (7B8.481 rm) <150 044
Axlal
Element Wavelength  Specification \l:l;;u;dm
A2 (188,880 nmj} =150 082
Se (186.026 nm) =150 0.82
Zn (208200 rem) 5150 0.35
2Zn (213887 nm) 5160 0.34
Cd (274.439 nm) 150 044
Ph (2200963 nm) £150 D46
Mn (257 610 nm) 5150 .33
Cr {267.716 nm) 5150 0.53
Cu (324.754 ren) %1.50 069
Al 396,152 nrn) 150 058
Bia (483408 air) 2150 129
K {PE6.481 nen) 5150 074
Faga 4 of 4
'
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FOr58 Sousth Last Asin
84 Sirinrat Bulding, Fth — 26th Fcor, Unit No. 338840,
Rama I Road, Klongbom , Klongtoey, Bangkaok. Thafiand 10110

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) hm
GORPOAATE SERVICES 3 EQWIPMENT CALIRATION AND TESTING SERVICES I
3344 PATTANAKARN ROAD 501 18, SUANLLUANG, SLANLLIANG BANGRDE 10250

Customer Service Report [ reportho: | 12875
Dute: '-._L': g, 2o2d I Customer: [TLLS
Jub Mo, 93?5} | Address: Ehrﬁ}‘f,l‘l_
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Sran [T B [VER T = BRIl
Finish i 14. 2 2 {6 & te5
ok Type:
Special Standard
| Couresyvisht Irrtnbation ining
| MADnboerding [P Hewin
I T Repiir P »
nvestigate Remaie Check Visht
Smartcare Smartcare Pra | Fosscane x
PAA Type
STt AT Foiscas o | [
Details of Werk J Tast
— T
= inel Cleds.
4 o fgele AL
E L i
o
— e PO KT w4 et —fk
=
= £
= BLwi * Dogr
4 Cagalver M - petole | =
+ Meew / Dyein g
Rlimk = e Recpuor, = 0 = D -
Telow +ff o Fallow i
Instramesd Ready for Uy 1 oK | | Net DY |
Fart e Hatch e atription oy
EeloofaL o3. 0. T2l P kit Eelter T Sydifathr T
| confem this report ks accurate and complete
A T z
Sigred FOSS e *_‘ﬂ_-- Signid Comtomar Apoet mrnee
Wanst Frred b R MName
[ Emall: | | customer Contact.: | " |
*Barrark:

CaRn ) (Y )

Ve Agero
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Certificate of Calibration Cert.No.: 25CH408
Page.: 10f3
Equipment : pH Meter
Manufacturer : EcoSense
Model : pH100A
Serial No. : JC04744
ID No. : UAE.EFM.058/2566 (EFM.pH.01/66)
Condition As-Received: Used Item
Received Date : 01 April 2025
Calibration Date : 03 April 2025

Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

2504-0031WSC-1

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

(25 + 2.5) °C

(50 + 15) %

In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

Subve

Approved Signatory

4 April 2025

The Uncertainties are for a confidence probability of approximately 95%

This: cortilicila may rol &6 nproSuced oer an i T, scepl wih Fa prios wiinen
Approvel of tha haad of Corperaa Servics 3 © Equipesen) Calibrasos and Testing Sarvices

Cert.No.: 25CH408

Condition of this calibration result

1. Reference Standard Instrument
Instrument

1) Document Process Calibrator

Page.: 20f3
Serial No. 1D No. Cert. No. Due Date
54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified

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

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

:The measurement results are traceable to SI through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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

Calibration Results
Function : mV Measurement

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mV mv pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
SIN.: JC04744 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 =177 10.01 0.58 2.00




Cert.No.: 25CH408
Page.: 30f3

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) () k
pH Electrode 4.007 4.01 173 0.0085 2.05
S/N.: 240710SIA605377 6.999 7.00 -2 0.0095 2.00
6.999 7.00 -2 0.0085 2.00
10.010 10.00 -176 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equi was with Te Probe;
- Model : B
- Serial No. : 240710S1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.000 14.9 -0.100 0.13 2.00
30.0 30.001 29.9 -0.101 0.13 2.00
45.0 45.002 45.0 -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 %.

-00o-
Cert.No.: 24CH399
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030048  130RC116  23£2802 27 Aug 2024
2) Ref. Standard Thermometer 4932054 110RC044 231908 28 July 2024

This certification is traceable to the International System of Unit maintained through:~
- Technology Promotion Association (Thailand-Japan)
2. Certified Reference Materials The measurement resulls are traceable to Si through CPA chem Ltd

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.897 CPA chem 940108 02 Nov 2024

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

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
{(tmV) k
pH my my pH

pH Mater 4.00 177.48 1775 4.01 0.058 2.00
/N.: HAOADCO7 7.00 0.00 0.2 6.98 0.058 2.00
7.00 0.00 02 6.98 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 200

' So.‘}{)
enanslupmUAl
a 1209881

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

53414 PATTANAKARN ROAD SO1 18, SUANL
TEL 0-2717-3000;

ANG

SUANT UANG BANGKOK 10250

29 FAX 0-2719-0484

NSC.TISLTIS17025
CALIBRATION 0008

Cert.No.: 24CH339

Certificate of Calibration

Equipment
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

pH Meter

Horiba

LAQUA-PH210

HADAODOT
UAE.EFM.002/2563(EFM pH.02/63)
Used Item

Q1 April 2024

Q2 April 2024

2404-0037WSC-1

Page.: tof3

United Analyst and Engineering Consultant Co.,Ltd.

3 Sei Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C
{50 + 15} %
In - house method

- CP-GHS by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison wilh temperature standard

Warakorn Lerngagtrakul

S‘Q«J{r‘

Approved Signatory

() Pornthippa Tameyakul

() Unnoppho! Harachai

(/) Saithip Meangmai

Issue Date :

Approval of the hiead of Corporate Services 3 - quipment. Calibration and

06 April 2024

enanslupun

A 0062139
; B
! @I\
Cert.No.: 24CH398
Page.: 30of3
Galibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Caverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mV) (*) K
pH Electrode 4.008 4.01 180.2 0.0079 2.00
S/N.: Q92M0181 6.986 6.98 1.3 0.0089 2.00
8.986 7.00 -0.8 0.0089 200
9.997 10.00 -169.4 0.011 205
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperaiure Probe;
- Model 9652-10D
- Serial No. : Qo2M0181
Dimension of probe
- Length - 103 mm.
- Diameter © 16 mm.
- Immersion Depth @ 90 mm.
Calibration Standard uuc* Eitor Uncertainty of Coverage
Point Temperature Reading measurement factor
(°c) °c) (°C) (°c) (£°C) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.003 300 -0.003 0.13 2.00
35.0 35.003 35.0 -0.003 013 200

Remark - UUC*

Unit Under Caiibration

The reported uncertainty of measurement was based an a standard uncertainty multipliec by a coverage

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

-00o-

wnanslupuel

a1209882



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERVIGES. 3: EQUWPMENT CALIBRATION AND TESTING SERVICES
5341 PATTANAKARS ADAD 501 15, SUANLUANG, SUANLUIANG BANGRDK 10250

== pig

MEC-TIRL TR

TEL.Q-2717-3000-29 FAX 0-2719-8484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

pH Meter
Horiba
LAQUA-PH210
HAOA0007

UAE.EFM.002/2563(EFM.pH.02/63)

Used ltem

18 March 2025
20 March 2025
2503-0612WSC-1

CALISATION 0008

Cert.No.: 25CH353
Page.: 20f3

n of this calibration result
1. Reference Standard Instrument

Cert.No.: 25CH353 Instrument Serial No.  ID No. Cert. No. Due Date
Page.: 1of3 1) Document Process Calibrator 43160066 130RC092  24E1320 22 Apr 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified R Materials :The
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

results are traceable to Sl through Hach Lenge GmbH Ltd.,

: The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

United Analyst and Engineering Consultant Co.,Ltd.

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

(25 + 2.5) °C
(50 + 15) %
In - house method :

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Uthen Kankawi

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

Calibration Results
Function : mV Measurement

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

The Uncertainties are for a

Approved Signatory

20 March 2025

probability of

This cartilicate may s be neproduced ofer than in ul, ecagt with tha prios wites
Aprinaal o e st o Cofpiate Servinss 3 Uit CaNtea1an s Tastng Sansces

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
S/N.: HAOA0007 7.00 0.00 0.3 6.98 0.058 2.00
7.00 0.00 0.3 6.98 0.058 2.00
10.00 -177.48 -177.1 10.01 0.058 2.00

Cert.No.: 25CH353
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) (#) k
pH Electrode 4.007 4.00 150.1 0.0085 2.05
S/N.: 992H0385 6.999 7.00 -26.1 0.0095 2.00
6.999 7.00 -26.7 0.011 2.05
10.010 10.01 -202.4 0.010 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Temp Probe;
- Model : 9652
- Serial No. : 992H0385
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* o~ Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) K
15.0 15.006 15.0 -0.006 0.13 2.00
30.0 29.998 30.0 0.002 0.13 2.00
45.0 44.993 45.0 0.007 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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Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. @ HAOEQ041
ID No. : UAE.EFM.069/2564(EFM pH 02/64)

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure !

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

Used item

18 June 2024

19 June 2024
2406-0570WSC-3

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

{25 + 2.5 °C

{50 15) %

In - house method :

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

certified reference material (CRM)

- CP-CH8 by compatison with temperature  standard

+
*

Warakorn Lerngagtrakul

Cuthip

Approved Signatory

20 June 2024

The Uncertainties are for a confidence probability of approximately 95%

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




Cert.No.: 24CH725
Page.: 20f3
Condition of this calibration result

1. Reference Standard Instrument

Instrument Serial No. ID No. Gert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RCD44 231908 26 July 2024

- This Certification is lraceable lo S| Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Matertals The measurement results are traceable 1o Sl through CPA chem Ltd.,

ANSIASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 70852 25 Apr 2025
pH 9.997 CPA chem 970853 25 Apr 2025

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

Calibration Results
Function : mV Measurement

Performing standard curve by Document Process Callbrator at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Actual Reading
Unit Under Value Voltage Measurement factor
Calibration [l t
e (zmV) K
pH my my pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/IN.: HAOE0041 7.00 0.00 01 7.00 0.058 2.00
7.00 0.00 01 7.00 0.058 2.00
10.00 -177.48 -177.2 10.01 0.058 2.00

DOE Services Co, Lad.
DOE . ices 5o Ladpmo-Wanghin 35, Ladseao-Wanghin K. Ladpros, Ladpros, Baaghelc 10210

Phome : +68 (012 533 2054, Email : dgeservicesinfisg@gmail.com T

CERTIFICATE OF CALIBRATION
Certificale No, :  SP24-028 Page 1of5
Customer ¢ United Analyst and Engineering Consultam Co,,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukbumvit Road, Bangchak, Phrkhanong, Bangkok 10260

Locution of calibration 1 Laboratory 313
Equipment :  UWV-Vig Spectrophotometer
Manufacturer :  HITACHI

Model :  L-5100

Serial No, 1 23A4-00R

ID No.: UAEWAS.OINZS6T

Received Dute : 10 September 2024
Calibration Date : 10 September 2024
Issue Date : 13 September 2024

Conditlon Instrument :  Good

Callbrated by : Ty w

i Mr. Tenawur Rictidach §

Approved by : War ot

{ Ms. Chonthicka. Sangngern |

Tehnical Mansger Quality Manages

The cabbeasion ress i is applod ony tor e aboee calisraied liem and was finsd sonucn as shown on daie and plaoe of cakbroion ool

The memerement cxailiby of the bhoratony asd i rcebslity o recogniond ration] sndasds snd io the it of mesuneme realied st the coreposding

ratigeal siwndarth laborsiney, This cortificale may ol be reprduced other than i fall escepl with the prior writien sppeosal of the [GE L
FM-T08-02 R 1012020
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Calibration Results

Functi pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10}
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) (%) k
pH Electrode 4.008 4.01 177.6 0.0085 205
S/N.: QIAA0001 6.986 7.00 25 0.012 205
6.986 7.00 31 0.011 2.00
9.897 1001 -170.8 0.0092 2.00

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

- Model : 9652-10D

- Seral No. : Q9AADOO1T

Dimension of probe

- Length : 103 mm.

- Diameter . Tmm

- Immersion Depth : Tmm.

Calibration Standard uuc* Error Uncertainty of Coverage

Point Temperature Reading measurement factor
{°c) (ec) (°c} (°C) (£°C) k
25.0 25.004 250 -0.004 0.13 2.00
30.0 30.002 300 -0.002 0.13 2.00
35.0 35.002 35.0 -0.002 0.13 2.00

Remark - UUC* = Unit Under Calibration

The reparted 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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DE Services Co, Lid.
DOE copyices 35 LadprorWanghin 35, Ladpews-Wanghin B, Ladgean, Ladpran, Bangkck 10210
Phee 56 (012 538 2054, Erail ; doeservicrsinfaiEgmadl som -u-e.n.mr::

REPORT OF CALIBRATION

Certificate

SP24-028 Page 2 of 5
Environment Condition :  Ambient Temperature 2545 C
Relutive humidity 55+ 20 %RH

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

Certifled Reference Materfals :

PMaterial Serial No. Certificate No. D date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard sel 25757 115638 25 Oclober 2025
Wavebemgih Standsrd ser 25806 115657 25 October 2023
Wavelengih Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at Mational -
Institute of Standards and Technology (MIST) through Stama Scientific Limited

Speciral Band Width of ULC: 50 nm.

Scan Speed of UUC: 40

Scan Interval of UUC : 0l nm

Resolution of UUC : Photometric  0.001 Ahs,

Wavelength 0.1 nm.
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DOE Services Co,Lad
DQE Serviges 2o LudpraWinghin 55, Ladgea Warghin R4 Lulprao, Ladprao, Banghok 10230

Fhome - i (012 338 2054, Ferail : degeservicesinfod@igmail com T T

REPORT OF CALIBRATION

Certificate No, : SP24-02% Page 3ofS

Calibration Results : Without adjustment

Photometric Accuracy @
Wavelength CRMs Valwes UL Resdimg Correction Uncertainty Caverage factor
{nm.) (Abs) {Abs) (Abs) (Al &
0.0000 0.000 0,000 00028 2.00
i 0.5780 0.575 0.0030 0.0031 2.00
10484 1.044 0.0044 0.0029 2,00
21876 2,190 -0.0024 0.0075 200
00000 0.000 0.0000 00028 2,00
0.5505 0.557 0.0025 00034 2.00
o 1.0239 1.021 0.0029 00035 2.00
21230 2121 0.0020 00079 2.00
0,0000 0,000 0.0000 00026 200
2 0.5230 0519 0.0040 0,002% 2.00
0.9633 0.961 00023 00028 2.00
1.9753 1.975 0,0003 0.0070 200
0.0000 0,000 00000 00028 2,00
0.5181 0515 0.0031 00031 2,00
copa 10002 0,997 00032 00033 2,00
19973 1,996 0.0013 0.0085 2.00
0.0000 0,000 0.0000 0.0028 2,00
0.5517 0.549 0.0027 00030 2.00
- 1.0803 1078 0,0023 00029 2.00
20373 2,031 00063 0.0081 2.00
00000 0.000 00000 0.0028 2.00
0.5591 0.557 00021 0.0031 2,00
o 10518 1,045 00028 0.0029 2.00
19274 1423 00044 00080 2.00

enaslumuRy
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DE Services Co.Lul.
DQE SEWI o 32 Soi Ladpran-Wanghin 55, Ladprao-Warghin Rd., Ladpreo, Ladpres, Bangkok 10230
Pharne : -+ (12 538 2054, Ermail : dyovervicesimfoigmail com e
REPORT OF CALIBRATION
Certificnte No, 1 5P24-028 Page 5of 3
Wavelength Accaracy @
CRM: Valwes ULIC Reading Corvection Uneertainty Coverage factor

(.} (mm.) (mm.) (.} &
241.00 240.4 .60 .18 .00
T30 2.7 060 a8 200
TER.90 2HB.S 0An 018 200
30 3342 a.30 018 .00
46140 3611 Lk a8 200
41840 418.0 .40 [NE] .00
447,10 446.7 0.50 .18 .00
459,30 459.6 -1.3a 18 .00
537.00 536.6 040 18 100
638.00 6374 0.60 018 .00
H“1.19 4403 049 18 2.00
479,58 4705 0.4 018 200
378 5133 0.3 018 .00
328,39 5286 -0 018 .00
57500 59 a.20 al8 200
585.56 5853 0.26 0.20 .00
684,70 (2R 0.60 .18 00
TH0.51 ] .51 a.2n 0
T41.61 42 041 LAE ) 2m
BI04 B06.3 a4 LAE) .00
ET0.68 &ae 7 LA 2.0

Remark : UL = Unin Uredes Calisration
~ A= gt Avalasla
«Thiz result expasdicd erceniaingy of mewurcmeni U o stnd 2 the stndasd uscessinty of meswrcment mukiplisd by the covnge ok,
which fara sorrmel distribuien conesposds 10 covernge probabélity of spprosissds 33%

- End of Certificate -

Lana'rs‘lximuqu
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DQE Services Cin., Lod
ME 32 Sol Ladpres-Wanghin 55, Ladpess-Wanghin R, Ladpran, Ladprano, Bargkok 10230
Services %
Phone : +5% (012 538 2084, Emall ; dgeservicesinfogigmail.com i v
REPORT OF CALIBRATION
Certilicate No, : SP24-028 Page 4of 5
Photometric Accuracy
Wavelength CRMs Vahes | UUC Heading Correction Uncertainty Coverage lsctor
() (Als) {Abs) [Abs) [Abs) L]
a3 D,0000 0,000 {L0DM (LAMS 200
0,7469 0,743 0,003% 00056 2,00
il 0.0000 0.000 0.0000 0.0050 2.00
- 08674 0.862 0.0054 0.0059 200
s 0,0000 0.000 0.0000 0.0050 200
0.291% 0,291 {1,000 (D051 T00
- 0.0000 0.000 0,0000 0050 2,00
it 06430 0.639 0.0040 0.0055 .00
.
wnaslumu

FR-708-02 Bl WDz



Envi Equipment Service Co., Lid.
110254 Moo 3, Tumbon Bimg Rak Phonkana, Amphar Bang Bus Thong, Neeshabarl 11110
Tel. 008 362 9152, 089 478 TERS

E-mail: safesidenyi-eés.com

Cenificate No.: E2406004%
Page.: | ol 6

CERTIFICATE OF CALIBRATION

Customer ¢+ Undted Amabyst andd Engineering Cansubtant Co., Lid,

hddrens A1 Soi Udomsek 41, Sukhumvyit Resd, Bangehok, Phrakbanong,
Banghkok 10268

Diseriptiog of Eqaipment Coasiile meter

Manufacturer Apex Instrument

Mudel Mumber ¢ KC-572-¥

Sevial Number [ T

1D Cantrol Ne. UAEEFM 01372568

Envirommeod Coslitions ¢ Tempera (E5+IpC
Humidity oS0+ 15) % RH

Cul Date o 1RG0

Issue Dade 1RG04

ration Method or Calibration Procedure Used

175 ERA Methaed {Linkead Siae uetesenial Frowsaion Agency )

Thnis centificats s wraccabic in ratioml sundrd, which realine the onies of sesurement scsonting o e Intcesstiond Spaem of Ui (15
Resuli of Calibraiion

This certificats mury sod e sepadoced oy dian i Fall escen wilk pao Weinen spprval o7 die Techaieal Masager, Erv Equipren:
Servioe Company Limiked.

Tese neprened unceniaintics of Messurerenn are expnded by & covenage Do ol 0=0, provalisg & 55% aomfldenos level

Calibraed by

Mr. Sanyu Sangpil Approvad by
[ME. M F

Technical Mnngil

Certificate No. : EXM-060048
Page :3of6

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

C raaf Conditic Faclors"Conversi
::'m’:_”""" XesTY | | ave | mime | snnezize "m" SwTemp | 193 | K
ﬁ:ﬂ“h‘:s""' 170109 | :.;:_:‘:':?‘“ SEIR-D4B018 | Sl Press [ 6l immlu
gf:::“m SKISEX :m":* TEE ] mmHg K 356 I
'N’E:hs:'“' 00002028 | ff":::"__:'_“;m 1001 | Ccnwl:l.zl?ﬂﬂn_l_! PASS

Calibration
g |ns

Stundardized Duts Dry Gas Meter

Calibration Factor | Flowraie
Diry Gas Meler | Calibration Meter | Vabue | Variaiion | Sid & Corr | 0213 m'si/min Variatisn

(Wit | (O} | (Vi) | (i) | (V) | (AY) (D) (L] (Hg)
whmin | W mimin | | T wimin s Hy)
o TR (] LR (LU LT
(R (KL [T 985 il EEE.LES
Ii:ll“rﬁ“ [YTT) 1016 noms | | I 45,145
0006 | LSS w008 L 0.0 6 45864
0020 no1e | 0982 005 e | desss 1.508 |
0,020 [ | | @10 e 1,954 |
||||__ (L] (26 46.7213 AR
0uaT 260 | ; " AT 06T ||.-\.|'.||
004 208 | Ty 012 (.oze 368 .513 |
0.0 265 IL629 0963 iz 0oz 46,354 0179 |
i IE:H_‘;,\rl'rume .07 é\'::;u_!

Mote:  For Calibration
tolerance af

“wctor Y, thae ratio of e reading of the cal@ation méker 1o the dry gas melern, scocptabls
dividunl values from the avenage s £0402,

Far £Hg, vrifice pressure differential that equates to 0.75 clm (00312 m*min ) ar standsnd |
pressure, nccepinble tolerance of individunl values from ihe avemge i £0.2 inches (5. lmm}

enansluemuAl

USING REF

Cenificate Mo, ; E24-060044
Page -Zof6

METHOD 5 CONSOLE CALIBRATION
ERENCE WET GAS METER W-NK-2,5-B-Z No.547425

S-POINT METRIC UNIT
v Comitnrnain [ it conin b ion
Console Muodel . 10: i
Number RO-5T-V AM | Sud Temp 93 K
Consnle Serind | “
Number IToimEs | SR | . _de Press ’ Téill LF n:rl H:”
DGM Muded | oo | |
| TEEH H K 386
Number | SKZEX | | pressure g s
DM Serial Calitration "
i har B U1 iRs ] I Meter Camma L] | ] Consily Leak Check FASS
Calitiration Mata
Rum Time | Metering Consale Calibration Meder
| pam [ Outdet | Outhet | Outlet | Ouled
| orinee | Volumee | Valame Temp | Temp Valume Vinlmme Temp Temp |
Elapsed | BH | Iwizial Final | ndeinl Final Inidiad Final Initinl Final |
Q| Pab | (Vad ed | () | () | (Mwi) | (Wel) () | fish
min | i HO ! ' m' "C 0 m' m' o L, o
182 [EX ] 2B02.002 | 2802282 n n IIL.03382 | 12217160 9 Fid
1185 10 | 282252 | 2H02a92 n IILITI60 | 22230048 M | »
[ma | zen | zsezsw | zmezss n | TN | 22248472 0 1]
w0 | 2mezsw | e 0
i | |
.0 | IENGHG i | 22247558 | H b}
0| 2802966 5 12315024 7
2803301 A3 i3 I13.06476 | 22343840 | 27
1033 WS40 |20z [ a8 Ei] 13343880 | DKTH4E | 37 17
i) IWOSHIE | 2W0L115 | B 33 12300668 7 17
a1 WLL | 2804005 | ZRMDGS | 33 3 12426896 s N -

EES

Certificate Mo, : E24-060043
Page 4 of6

| Comsobe Model | . i,
£ S Boinoill f Sl 2. it ] Bl
Cumsube Serial Calibration . |
| Number il Reference Mo, i 2 mm Hy
DG M Mnaded . Barametrie
Nusiber | SKISEX Pressure 75591 mmiig K 0554
DGM Serial | Calibration 1 T ;
| DiHEEEE
| Mumber | Meter Grmsn L Consale Leak Check ]‘ﬁ.‘.ss
Calibraticn Daiy (Lo Cuibibration Redarengs o SR E
Meter Gamma vs Flowrate
100
" = + = s
LR
- T,
& B9EE 985 \\
& 09ED
E
g LLLEN -+ Gamema ¥
& ™ = W Allow ¥
7] Min Albow ¥
= asm Qe
Y
s
065
0560
| 0950 L |
(. 20 LK (XL [ 0020 onEs L] 0.03F
|
Flowrate Standardized & Corrected (7
Cormole Serinl g



Meter Console Infermation

Cerificale Mo, : E24-060048
Page :Eal6

Calibrative Conditions

Consale Model e . 1000 .
Himbae NO-S7L-Y Date | Time 15062024 AM Sitd Temp 93 K
Cansole Serial Culibrution
Namiber 1700 | Reference No. SERM-BIIR Sid Press Té mm Hg
MG Muoded . Baremelric =
Number SKIFEX TR | TRE.NI mmHg | K 380
EMGM Serial Calibration |
| Number DOMTOZR Melér Gamma :. [EC] _l:lll!lll(‘ Leak Cheek | PASS d
Caligrion D FE-t- DR Calirurion Reliene: Mo SER2L-0H001S
Meter Pressure v Flowrate
0.040
0035
iozn
| se 003
| = "
EE o _—-r iz
5
iz o e
3 el
i E ams ,.—-"m”"
e el
B noin i Ll
.05
.0 - - - — — - -
0,000 20,000 20,001 SO0 A0 104 ibibl
MG Cirifioe AH (mm H20)
Coneale Senal I TS

ENTECIHH

Difference For Graates Yaius

Instrument description  ©
Instrument medel i
Contrel wnit serial na. P
Instrumant serial mo. 1]
10 ne. er conirol me. T
ManufBeFar '
Probe description ]
Probe modul £
Probe serial no, 3
Customer name £
Customer address. :

Total pages of certificate ;
Recelving mo, t

Receiving date. 3
Parameter of calibration @

Condtisn of ULC. t

Calibeation place t

Calibration procedurs no. ;

Calibration Certificate

Certificate No: G smaso
Date of Msue 170k

P Gars. Anayper
Tiesto 350 M
0A05%S0LTI1
GOSSE1S, T

LUKE EFM, D'2500
Testn SE & Co. KGad

Unitned Anaiyst and Enginesnng Corsukant Co,, L,
B1 Sod Udomeuk 41, Sukhumvit Ad., Bangchal, Frvakhanong, Banghok L1260

2 Padgiss

L-242678

15-Ju-24

Gas CaltrationCiepgen E50, 10004,21. 07 Howol, Carbon Monoeides 80.E6,302,1007 ppm,
Mitrogen Decaice 30.34,51.32, 201.% piws, Minc Cedte 30,01, 151.5, 3225 ppm,
Sulphur Demade: 5096, 1008, 6008 porm)

Lsedd

Al of e Meassamend wane Giried aut o stablised Bbotary
Tempershae 1 Z1afC

Hamadity 55 = 15 WAH

17121 So ggarmwnrgwen 47 Yaek 46, Toongsorghong, Lok, Banghok 10210

Thes: iresnvent, was calioraiad by (ompanson with Standard gas MbILUre acroming

i Zaalion Wirk IPstraction no WI-CL-75-C

T CRblATET SN NPT XTI of MR o staknd 25 the stancier iereriandy of messvent
Mt By convevage S k=2, iiech B & nommal désinintion coresponds i & coverage proliily of soproemately S5,
Tl craSVRale i AT (U R AT LT Sy EMATVATITRY Coneinon.

This Cpitvrancn Cevifce sy ot b reoevobaed’ ofher Siav i

Tl et el f DOERON oF e Soenyg Aaboraroey.

ANt Sorteates mthout Siveates i e ey vk’ v The resuts aebe ool o S S iesindicalinated
This cpitrasion oo docamerts o facaialy i a0’ SRR wE BEli IERLETTANT ACCFTET [0 e
AR STy OF Linies (ST

Data: of calibration ]

FRA-CL-R-C Maw

ENTECH INDUSTRIAL SCLUTION CO_LTD.

17324

Hr. Bwanchisl Khisndoung
Calibration Techracian

M. Monalick Wongsetmes
Tachnical Manager

Page 1at2 warl Date JB40G,18

117121 Ged Mgarwengmen 47 Vi 40 Soongasnghong, L

i Hanghow 010 THAILAND 7o, G-27TSB030  Fax. |
ISAIN0ASSD]  wwwanlech.co b

Fax i

wnms'l:imuqu

i ieraeth o h

Ceriificaie Mou ; E24-DalH4E
Page 6ol

THERMOCOUPLES SYSTEM CALIBRATION

ment lnformation

XC-572-V Bate Thme IR0 | B0:20 PM

17a019 Calibration Releremnce Noo SERZ4-060018

SKISEX Reference Thermometer DG RCON

HRMIEO2H | Serial Number THI DG
J.EN.CL.' ThS KF

IC 19T

Cossoke Thermecoiple Sim akilor

Meter Hox Channel Temperninre Reading | °C )

Channed and
tesd point 3.0 l 149.0 | Ielo | 3710
Stack 930 | 1490 | 1570 | 3680
Aux YRR | |
Prahbe 230 | 10D
Filter 540 | 400
Owem 950 | 1490
Exit A% | 250 | 380 | |
Tolerunce Range
Stack £ 1A% Absoluie Muter £ 300
Prabe £ AT Exit b AT
Filter = A7
enNTIAIUAL
S " . ree
ENTECH Calibration Certificate
Differance Greater Valua
Certificate No.: G 670450
Standard Referemces  (Table 1)
Standard Cartificata Mo, Vandar Due date
~Coeygen {00 ) 250 % Vol FETFIFL] Linde Fihug 2?7
Coopmin | 03 ) 10,04 3 Mol C5-153-21 Himt LB-hov-26
Cocpmen (00 ) ZL02 s Yol CG-0041-23 Hiemt 10Fet-27
‘Carbon moncedde ( OO ) B0.18 ppm CG-0002-24 Hirl 11-Jan-29
Caton moncedde: [ 00 ) 302 ppm 19153 Linde 1t Jun-2
Larton mancsdde [ 00} LINT ppm LETO 24 Lingde 17-Jun-26
Nitrogen Dicoeds { MOQ | 3034 ppm PRI Lindk 2hup24
Kitrogen Decosde | MO ) H1.32 pom ITE T Linde 14-Jar-J6,
Kitrgen Dicede | NOG ) 2009 pom 197523 Lde JES T -]
sitric: Chaics { NI} CE0014-23 Himt 15-Feb-25
Hiftric Cheide { MO } M6L/33 Linga R-Jands
Witric Dt { MO} 3225 ppm 1574/ Linde 17Dk 5
Sulptinre Choneiis { S03 } 5035 ppen bl d Linds 17k
Sulphur Depeide | 502 § 100 poe ELEn Linds 09K 24
Sulphur Dineide { 502 | G008 pom 20001 Linge L-huk-25
Measured room conditicns
Temperatum t 251 °C Handity 663 HRAM Pragsung 1003 mber
Calibration canditions
G Tempentue 23 " Flowrste o 1,200 mifmic Gas prissiune 10145 - mbar
Calibration Results (Without adjustment]  (Tatile 2)
‘Standard Hen
Parameter of Standard Ak Enrgr Rty
Walues uuc 1)
02 [Wuon) 250 155 008 L
02 (W) 1004 012 ong 0z
02 () 2102 A3 ol 0
O (ppm) Bo.Ll 1 1 1
0 (g} nm e L &
£ (mpm) 1007 1009 2 12
O (ppm) M 325 Li6 &0
NOZ (ppm) 8132 L=% L L]
MO (ppm) L9 m2e i 12
MO {pom)) i 3 (11:] &n
NO (pom) 1515 153 L5 &0
NO ppm) ms a4 L5 12
S0 (porm) 5036 50 £.36 &0
SO (pom) 1005 Hr 0.8 &l
SO2 (pom) 0.5 B3 2.2 [E]
Remark : 1 cmelma = 1 %o, § pmolmel = 1 ppm,
End of Report

FR-CL-08-C A B

EMTECH INDUSTRIAL SOLUTION CO.LTD.

Foge 2ot s Date BTG

I.Bﬂﬂ"l‘i‘lﬂlﬂ'l‘l.lﬂu

TT1E] Bod Ngawongman 47 Yook G5 Toonguosghong Laksl, Barguok 10090 THALAND Tw. -0/ 798888 Fas D27TOBE08  imio@amech oo lh
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INROTYATIVE INSTRUMENT CALEIHEA TIEN LAR

PN ATIVE ISR MENT Cor LT

AirOF T

BNOVATIVE INSTRUSMENT CALIBRATION AR

NN ATIVE PRSTREMENT [

L NEAT TR L

U A L S0 SURTIRAKUIN |1 TAMIIS BN EAR D TN L, SO SRR B TAMIS AN KAT
AMPURHE ARG P SANE T PRAKAN PEOVINGE 10530 THANARD AMPHOE RARE: PILESANLIT PRAKAN PRIV ISEE 1840 TIAIL AR ol el o it
T i VI i e B bt i
Certificate of Calibration Contificat o ¢ 2-AFM-IED
Custumer Certificate No s 25-AFM-013 i gt s
Hams UBTED AMAL YT AN ENGINEERING CONSULTANT €0, £T0 Hequest Mo 1 Reg-2004 Result of Calibiration ; Withour Adjestment
Addncic Bl Bod Udosssuk 41, Subbermvit Bead, Bangehsk, Peakarong,
Temsperature Prewsre STO e Errar | Umcertainty | MPE
Banghek 10260 Hesalt
.
Unit Unides Calibration Detsils a i) . {nzin ) Woids) | Owia)
1 1 =
Muamiremen ftem + Air Flow Meter 1.0 0148 el 1420 -l LIRS 0.005 Kk
100 0148 w050 0050 . i ik
Musulienirey Tl Accmacy : 2 of Resding i it hed
n.m 101.4% w190 0,100 0030 DDEE &0 NA
Made| i e Sensor Miodel - -
nm 4% 2154 (1200 . n0osE o005 Mk
Serial Matiibes 214612008 Sezan Serial Mumber
.0 101,50 o500 0500 {1+ LR a.000 LI
in | UAEEFM. 2242962 Instramem Stas © Used
e 10151 (] 1 200 e s .00 WA
Lecatson of Calibraton | LAR 4 AIR YELOCITY METER
nm 10152 Ln2 1700 e o A Kk
Calibradivs Envireasesi and Detalls
n.m 101.53 rm 2400 (1) e QMO WA
Temperre LI
nw 10189 1034 3000 ol L1Te o060 B
Humidiny 4 R & 20 WRH
¥ e 10200 4.2 A a3 fnse 00ED [
Baremeuic Fressure 1013 WP = 10 kP e ot eIl Saii s e e
Becened Daie 1 20 Devember 20124 Male STIH: Standsed ULC ; Uit Under Caliseation
Calibation D ¢ 1S Jairesery 2025 < ULIC Refereres Condition - 211 T, 101, kP, Air
Calibraion Procedure ¢ In-hosse method CP-AFM-31 by Comparison jschaigee with Standand Primary Flow Calibeaton - Flow Rae was comeeied Bin noa-steniand operstag condition By using cquiton ©
Walerence Stamband Maded Serisl Number | Tracelile Trme Calihratioa = Prer | Tien
meas = Qﬁf [ e e
Ar Flow Bdoiar isbranor 3 Low flow LES0 010008 Semedyee & Asgist D125 Pret Tt
A Flos Melier Calibraeor 3 Smdard Mow (] Sensidyre 2 Angusl 25 Whise D= Fiew Hass oo P = i s e
T t - ar i AN0EST 035
enporalue ek Qretam | March 202 Mebeas = Mgaswameoni Comlifion #er = Stmdand Comdition
Prreasun. mmar CRGTat ALDNIKDILURS 1582 TRA 21 Oenober 025
Traceability 1

This Cenificate s maceable o 51 Usit ihsagh Seesidyne ATLA Acceedilation No. 194301
Mare :

The repomed tmconiainty is besed on sanderd uecenainiy maliplied by e Coverage Facior £ = I peevidag o leved of confidesce

Approved By ;

M. Noppaiden  Lessigan 8. Pazit Muthavasn

Service Calibratmm Faginoer Calibwation Enginecr Supervisor

Rusue: Dhaie - 5 Jomuary 2028

tenasluemuRy

The: resalts selibedd daly b Ihe Wews eadibinial The cortificaic akal ot be repiodnoc cicopt i full % ot wrikes spprecal of ihe fvaite bnimreesi Co., Ll

FI-TOE-AFI-CH A 0 fniem it 17618

INREVATIVE TRSTRUMENT CALTIMEATIEN | AN

PERATIVE WUSAIST T P IEEAL O T
1 A L SO SN TS AKDRS B TA MR ARG KATD,
ARTPHIORE BARCH FALL S48 T FRAKAN HROYINCE ok TIA I AND

TEL: SBANT1IR-SEAH] A, 60 EF21 BE-THe0

Carsificate No : 15-AFM-011

Request Mo ¢ Reg- 10382665

Dacision Hwle frr Statoments of Canformity
Th starhand o ben ruls awgioned S (he miersams of confrmaiy to each callumien rest sl beappited scng [LAC-(EH 309, Gudskner

oa the Reporbig of Cotwplires with S falion u Sils

Fig. o] umsress
Fazs = The wrensarcren setahphas the e pasded weoeramny it o 53% corverage probabite s wiin e Bee.

Pam’' = The mcamrernam meish was wifin (a2 frei. Blawear, & parion af the expaded wncertaray of racsmsernea w93 ucash the limit

Fal| = The sstusaremwen st s o o e [l Noseves, i portion of e eapumded swembmy o mensrenesl 0 495 b widin the

Fsi] = Thes wapassrwmsond rewys s s wpandod wncertainy with a 85% corvorags probalid iy ware oo the it

Upper lmit

Meominal

Lawer limil

End al Cortificas

tenasluemuRy

=t be reprdeanoaceyt m full, witees sk sppreval of e inrevaine boireren Co. L

Frd-TOE-AF MO0 Ao 04 e date 1776724

The resuln retated oy e dem ealined. The certifieas sl

* Indicates non accredined
MFE = Blanimnan Penninable Evor (Specified in Manofacurer's Spocificationsh

Wi = Mon Asvailable, Cestomes dies 2l requine o saiermeet of soaferminy,

enasluemuny

The remdis relirod only 0 e e cafibraied. The coniificaie:shall nad e repeodbscnd cxcopt ia Al withou wiites approval of the Innovative Supenent O, Ll
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Bl of saliEration:- Without aciusamn Range ; T30 mmig o 780 mm-g
Function:- Abaokite Prossure Maasursmens Ecaie |niefval ; 1 mmig | The Fiftn Esiimas
rcransing Prassun

| Apzdied Prossare (mme-g)
LLIC* indigation {mmHgl
Ermor (memHg)

7374 | 75028 | 7onn5 | rrase | reaar
7400 | voon | reno | tron | rena
U6 [ 028 | 155 | -asp | aar

Docreasing Frassuns
*epdes Prsssurn dmmby) | B4 47 | 77553 | PEiS1 | feoas | Taoss | reeos [ rwoe
UL Indicadion (mmHgh | 7800 | 7700 | moo | msoo | vsoe | 7aoe | reoc
[Error {mmbg) 447 38 1.81 .35 0.1% .85 .90

Thee uneeriainty of meassrement was = 0.24 mimkHy
T ULG = Unil Undi Calibiation

The neporied uesirtsinty of measmement was based on & siandand uwosrainty mulijles
by @ covargs facks & = 2, providing @ level of confdence of approsimasaly 95 %.
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN,
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

T34 PATTANAKARN ROALNSOE 18, STANLUANG, SUANLUARNG, BANGEOK 10350
CL ©-2777-3000-24 FAX. TI9-0a4

s nmTmI R
= ALDAATIH S

Cenificats No, - 2501358

Certificate of Calibration

Page: 12
Equigsmant Aresit By uslie
Manufassurer: Barge This cartilcais may nol be reprodeced omer than n Tl
e ENDE{LWT i prasi wellen approval of the head of
al 1183 Comerats Sanices 3 Equpment Collbration and Tesing Sarvices.
Serial No.:
[ ], LR \WAE EMAZ DBT 255

Condition As-Receivad: Ussd am

Racalved Dubs: 10 April 2025
Callbratien Ditia; 17 April 2025
Retorence: 2504-0315WEC Submitied by:  Unilad Anaksd and Engineering Cansubian Ca.,Lid

Amblesd Tamperature: | 23 £ 2] °C
8% Sol Udomeuk 41, Sukhumt Rosd,
Bangchak, Phrakhanong. Bargkok 10360

Retative Humidity: (B0t s

Aimospheric Pressure: 1008 mbar

Procedums used:  Tha cakbraion was condusied by direci companison mathad against Prassiines Messuring Insruments

Stardard aczoring to calbrtion pacsdurs CP-PI0, using ™ DKO-R 6-1 ; Caliwntion of Peassure Gauges ™ as

a guickdins,
Consitien of this result of exlibration
1 Feadsrance standams inatmeite <
Intriiment Posai Sarka Ha, Cariificate Mg, Due Diate
1) Slandand Baromeiar DPI42 1az250E0an MP-0133-34 15 May 2028
2.This natuman| wae restaled in wortical eiamiaSon and comer of the dinl wis Lsed & e relsmncs kvl
3.This vesult of calbration was mada on reqeesisd af the polnt speciied try cymae,
4.Seale and convarsion factor s 1 kP = 750082 mmHg
5 This result of cafibmtics nstrument was in abschne pressiine.
E.This Insirumant wed used dean air as pressare media,
T.Tre camificati fi valid anly (o S Borm calbraied on dabs sed place of calbeation
B.Tris Canificalion & traceabie 12 tha Infematiemal Sysiem of Unit maiesinad trough-
-Hational Insttute of Meiralogy Thatlana |NIMT)
Callbrated by ;  Kaerkpon Salvichal Aparoved signmney: __ AHApol P
Iasiin Dubs 21 April 2025 1| Phalisiss Praspeiosl
[ |Surs Suwarnasn
'] ttapsl Parursch
'
wnaslupuan

TECHNOLOGY FROMOTION ASSDUTATION (THATLAND-JAFAN)
CORPORATE SERVICES k& EQUIPMENT CALIBEATHON AND TESTIN

1404 PATTARAK AR HEL B, FUANLE ANEL SUASLUANG, BANE
Hedd FAX (2 TIR0484

Cardifieain Na, | 24H14ET
Page; tofd

Certificate of Calibration

Equipmant : Digital Tharmeyaromiar
Marartnriurar: Digioon Thie cartficate may =ot be mprodeced oiver fan i il
wapi! with o prior weilloe spproval of the ead of
Model TH-OZA Corporale Serdces 3 Equipment Calibrsion and Testing Services.
Barinl Me. 435051148
10 Mo UAEEFM 008 2567
Condithsn As-Recehad: Maw ltam
Rucaived Date: 10 duly 2004
Calbration Date: 14 July 2008
o 1T by pd
Reference: EADTIIBTINSEC Submiited by: United Analysi and Engineenng Consukani Co. Lid
Ambiant Tamparssurs: | &5 83 4 °C
T EE R 11 Soi Udomeik 41, Sushumwit Road, Bangchak

Relatres Humidity:
Prrakhanong, Banghok 10260

Calibraion wers conducied using in-house calibraion procedune CR-HOS accoming o companssan
W St chilisd mrimer saneor Tor Uity SsET] THNCoN Gnd COMEanison Wil Stnndar
temzemturs prote dor lempsrature. msssuremant fnction into humidty | \smpsrature chambar.

Procedurs uset:

Conditien of thin result of calibratisn
| Baterence sandends inswumenms :
Insingmmant Moshi Surial No, Carsificats Me.
1} Standarsd Criled Mimer Hygromeis: Seemor Do Poriem 1 e ZiR1R
2} Hundhald Tharmomeler With Sensor 1523 717086 231321
2.Tha certfices is valid only & the e cafibeated o date and piace of mbbmaton,
B This Cantifcation is iusndble o he nartral Sysiers of Uil maintsined Srougc-
“Trnder Sceenific Compoarmiion, NWVLAB Acoredhiation: M. Calbraiion 2005682-00
~Techrology Promoton Association [Thalend-Japen. MSC-CMSE Accredied Mo, Calitemion (008

Dus Dain
25 B 2004
08 New 2024

V'\?orv\
Approved Signatary :

17 July 2024 | | Chakek Woevwwanjua
] Vipom Tardyasun
| |Urnopphol Harschal

Calibrated by 1 Sursit Pha
I Duia ©

lﬂﬂ'l‘ill!-llﬂ‘JUﬂN



Cart. Mo.: 24H1487

Page: 2 of 2
Resylt of Calibration:- ‘Without Adusatmant
Function: Humidity Measuramant
Feference Standard uue Umcartainty
Temperature Humidity Reading Error of Moasuremani
(N1} (WAH) FMRH) HRH) [ENAH]
=0 401 k2] A4 t.4
20 0.1 48 -21 18
250 800 58 20 1.8
prit T2 a8 2k 18
Resu# of Calibration:- Witihout Adjusiemant
Function: Tamperatrs Mass remant
Standard wucr Uncanaingy
Tomperaturs Ruading Ermr of Measuramang
(n=] (5= (3] ="C)
20,014 M3 0288 o4
24884 b4 o8 o4z
30.0é0 301 0050 042
AMOET 400 0027 42

UUE* : Uit Linder Caliamtion
Tha mporied wrceriainty of messuramant was bass on standand uncenainty mutiphed
by coverRge Sacior k= 200, providing confidence level approcdmatoly 85%

~alle-
.
wnasluemuAl
INNOVATIVE INSTRUMENT CATTBRATION [ AR
INNOVATIVE INSTRUMENT €O LT, HEAD OFFICE
7 139 MO0 13501 SUNTINAKORN 1] TAMBON BANG KAEO. ANS Natiana Accedtaton Goard
ANMPHOE BANG PHLLSAMUT PRAKAN PROVINCTE 10530 THAILAND pAER AR B e A CoCRIERIIGED
TEL: (6610-2116-2860-8 FAX 1661-2116-T130 CAUDRAT;%NZ\;:‘ORHORV
Page2of2.
Certificate No : 24-ACT-077
Request No ; Reg-2024-1138
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured | Deviated value | Measured | Deviated value (=dB) Class 1 (+dB)
94 dB / 1000 1z 93.83 -0.17 n = 013 025
114 dB/ 1000 Hz 113.80 -0.20 - - 0.13 025
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Deviated value | Measured (Hz) | Deviated value (%) Class | (£ %)
94 dB / 1000 Hz 1000.00 0.00 - S 0.01 0.70
114 dB /1000 Hz 1000.00 0.00 E - 0.01 0.70
‘T'otal Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (+%) Class | (£ %)
94 dB /1000 Hz 0.09 - 040 25
114 dB /1000 Hz 028 - 0.40 25

Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15 dB
Frequency 020%
Total distortion+noise 0.50%

- Aceeptance imit was [EC60942 2017 Class |
- The catibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone velume correction

End of Calibration

:
e e e 1 MONENS IMPAUAN

FM-708-ACT-02 Rev. 01 Issue cates/s/23

INNOYATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. 11D HEAD OFFICE
7139 W00 13 SOLSENTINAKORN 11 TAMBON BANCG KAEO,

AMPHOE BANG PHLTSAMUT PRAKAN PROVINGE 10540 THAILAND

TEL (660021165860 1 FAN (6010-2116-7140

VhGw Bulunfis Sumnuuase A C CRE D | TED
“AlBRATICH L ABURATORY
AC2861

Page1of2

Certificate of Calibration

Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-077

CONSULTANT CO.LTD Request No - Reg-2024-1138
Address + 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong.

Bangkok 10260

Unit Under Calibration Details

Measurement item

- Acoustic Calibrator

Class : 1

Manufacturer 1 SVANTEK Range 94,114 dB/ 1000 Hz
Model 1SV 35A Instrument Status © Used

Serial Number 173246

™ 1 UAE.EFM.104/2561

Calibration Environment and Details

Temperature 1(2342°C)
Humidity +(50 420 %RH )
Barometric Pressure : (1013 +10.0 hPa )

Re

Calibration Date

1ved Date : 23 May 2024

£ 30 May 2024

Location of Calibration : LAB 1 Acoustic

Calibration Procedure In-house method CP-ACT-02 based on 1EC 60942:2017 Eleetroacoustics - Sound calibrators
Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator 8V 354 58079 EEI 31 May 2024
THD Multimeter 2005 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of 1o rec: d national standard. and to the

realization of the infernational System of Units (ST}

Note

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

approximately 95 %

Calibrated By :

e Approved By : P

Mr. Noppadon Luangart

Service Calibration Engineer

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 30 May 2024

j
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

FM-708-ACT-02 Rav.01 Issue date8/8/23

SITHIFORN

I
EIRAATIN GIAL

Ceri. No. : ACL25020
Pages : 1afE

Calibration Certificate

Equipment ;
Manufacturer :
Model @

Serial No.:

1D M.t

Condition As Found :

Customer

Location :

Ambicat Temperature ;

Pressure ;
Relative Humidity :

Recelved Date :
Calibration Date :
Diate of Issne :

Calibrated by :

Approved by @

SOUND LEVEL METER
RICN

ML-42 / Microphone UC:
04089709 £ 156122 /9424
UAEEFM.0062584

2/ Preamplifier NH-24

LEL R

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

BANGCHAK SUB-DISTRICT,

PHEAKHANONG DISTRICT, BANGROK 10260

THAILANDL

£ 230 £3 ) C
(1003 £3 ) ki
4 S0W0 =30 ) %

03 JANUARY 2033
13- 14 JANUARY 2025
15 JANUARY 2025

Wathakom Pisutpaisan

7o Ao/l

{ Thanakn! Peichurai )

This certificate is isswed in accordance with the reguirements of ISOVEC 17025 stamdard, may not be reprisduced

ather th

1, exceps with the priar written appraval of the kead of Calibration Labomtary.

I.ﬂﬂ?l"l‘i‘bjﬂ'l‘l.lﬂu




SITHIPORN)

associates

Calibration Procedure ; CP-AC-01

Calibration Method :

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. Mo ¢
= VOEBACHISE
t 2alB

Juh No,
Pages

This equipment was calibrased by fallow on [EC-61672-3 (2003) Standard for seund level meter (SLML
The SLM had tests 1o Acoustical and Flectrical signal tests of frequency weighting with Anechaic chamber and Reference

Srandnrd Insoumeats,

ACLIS020

Foor tests resalts of each items were made by observation of each Instraments display and also with SEM's display,

Condition of this result of calibration :

1. Refereivee Suandand [nstramsents :
Insirument
Waveform Cenerator
Waveform Crencrator
Digital Multimeter
Digital Multimeter
Diigzital Multimeter
Programmable Arenuator
Condenser Microghone
Measuring Amplifier

Model
I32i0A
335118
13a1A
134614
13461A

MAT-1070
4180
NA-ATEAL

Seriul Ne.
MY TOTE
MY52302742
MY51220104
MY 53220076
MYSMR42TI

2100114

2077900

34560455

Cere. Mo,
EF-D005%-24
EF-0007-24

EEL BP 210267

EEL.BP X267

EEL.BP X2710267
EF-000-24
AA-1001-24
AM-I001-24

Diue Dute
05-FEB-25
08-FEB-23
13-FEB-23
15-FEB-25
15-FEB-25
05-FEB-23
12-FEB-25
05-FEB-23

2. This result of cnfibmtion was fourd aceurate as shown on date and ploce of calibration for this calibroted item only.
3. This certificaie is traceabde io the iniemational system of unit maininined i
3,1 Natianal Inssitate of Metrobogy (Thailand),
3,2 Thailand Institute of Scientific ard Technologicnl Research (TISTR),

Lsnaq;_'l:um

SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. Na. + ACL25020

Jab Mo WVOBSATDISH
Pagis ¢ 3of8
Summary of Measurement Result :
Uneertainty Mk - pernsined
Paramater () uncertainty of
measurement (di)

1. Absoluie sensitivity 0.2 MiA
2, Selfgencraied nowse 02 Mia

3. Acoustical signal tests of frequency weightings
125 He 03 &
1001 Hz 03 [P
BO00 He 03 0.7

4. Elecirical signal tests of frequency weighiings
Far 10 He 104 kHz 03 06
For =4 kHz w 10 kHz 0.3 0.7
Far = 10 kHz to 20 klHz 03 1.0
5. Frequency and time weightings a1 | kHz 0.2 0.2
6. Long - e sability (5] 0.l
7. Level linearity on the reference level mnge [[¥ 3
8. Level Einearity including the level range control 0.2 0.3
5. Tome burst respons: 0 0.3
10, Peak C sound level 02 0.35
11, Overlnad indication L% 025
12, High level saahiliy 0.1 ol

wond 1'1:1%_

S |T H | P O R N | SITHIPORN ASSOCIATES
associates ’ CALIBRATION LABORATORY
Cert. No. @ ACL2%20
Joh Mo, 1 VOESACHSS
Page 4al &
Besult of calibration :
1. Absalute semsitivity
Reference Messured Azceplanes
Acoostic Signal Value Deviation Limi
| dE b (dB ) LdB ) (i)
959 195.94) a3 [ie} 0.3
2. Self-genernted noise
2.1 Narmal test

Messured YWalue
i dB )

14.6

2.2 The microphane af the sound kevel meter was replaced by elecirieal signad input device,

Frequency Wenghing

Weighting (dB)

A - wekght 130

© - weight 1%
Flsg 250

3, Acoustleal shgnal tests of frequency welghtings

Meter Free-field acousiic nekporse al a kevel of 84 dB.

Frequency Dieviation from various frequency weighling nesporse ourve (8]
{Hz) Acceptance
Flm o A-wel
s i Lamis
(P> 0s 0.5 0.3 kL5
1 0l i1 01 kLD
A0 0.3 L3 03 5.0

SITHIPORN,

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signul tests of frequency weightings
Weighting netwaork nesponse with relative to 1 kHz.

Cert. No. - ACL25020
Job Mo,z VOSSACHESS
Papes @ Sol§

Froquency Dieviation from varis frequency welghting resporse curve (dB)
LE=) Fisd Cuelght | A-welght hesopuncs
Limits
62 -] Al [T} +21)
125 0.0 [ b .5
250 0.0 0.4 A1 #1.5
500 [iXi} 04 00 £1.3
100 .0 [ 0.0 210
2000 i} o 04 =2
A (L] L (L] 3.0
B0 o 0l 0.l 5.0
5. Freguency and time weightings st 1 kHz
5.1 Frequency welghtngs ar 1 kHz
Anlicipated | Measired Deviated | Mcceplince
Frequency Value Value Value Limits
Welging (B ) (dB) (dB } (4B )
A= weight 4.0 4.0 it £012
C - weight Laxi] Eani] [iXi} 102
Flat ) 4.4 X 1] +({.1
5.2 Time weighting ot | kHz
Anticipated Massured Drvinted Acceptance
Frequency Valge Vilne Value Limits
Wedghsing (R ) [ (B ) (did )
Fast ad.0 4.0 o =01,
Slow 4.0 94.0 ] 0.
Leg 4.0 9400 ] 0.1
. Long - berm stmbility
SLM Display | SLM Display | Deviated | Accepance
Frequenay al mitial ol fial Value Limits
Weighting (dR ) (4B} [dB ) 8} |
A~ weight 54 540 00 ly,ﬂm )




SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cort. No. : ACLIS020

Cert. No. : ACLIS020
July No, ¢ VOSBACOOSE dob o, : VCSBACKSE
Pages ¢ bal8 Eami
7. Level linearity on the reference level range
Anticipaled | Measuared Deevinted Accepance 8. Level linearity including the level runge control
Valise Value Value Limits o i
1B} (dB) B . Anticipsied Measurad Deviated Accepiance
1370 137.0 ) &1 Baanpe Walue Walue Value Limits
136.0 136.0 .0 1.1 {dB ) {dB} (B} {alBs )
135.0 135.0 0.0 £11 130 4.0 L] 0 411
134.0 1340 00 =1
133, J ] =1
I;;E ::i’z :JJ-L; m Il.: Anticipated Mensared Dreviated Acceptance
1310 1300 o0 all Range Value Walue Value Lirnits
130.0 12900 0.0 2.1 {dB) (i) idB ) LB )
124.0 1240 0.0 £1.1 130 9.0 89 a1 +1.1
19,0 190 L) 1.1
114.0 1140 0.0 £1.1 8. Toue burst ceipiie
1060 1090 0.0 #l.l - g =
T e o0 e Thme Tone burss Anticipated Moeasianed Deviated Agceplanct
=0 i o i S duratian, Th Cyele Value Value Value Limiss
0 %10 o0 e (ms ) (dB ) (B | (dB) (B )
YY) 0.0 i e 0.23 1 1080 107.9 .1 135150
a0 240 o0 e 11 Fast X 8 1170 1170 i 1025
9.0 760 0.0 £1.1 200 HO0 13400 134.0 o +1,0
TdA} E [T £1.1 i 3 ] 108.0 1080 i) L3 ;5.0
oW
68,0 9.0 0.0 =11 200 0 1276 127.6 () +1,0
Lacd 640 o4 L1 0.25 1 59.0 959 0.1 1.5 ;5.0
L 0 B ALl SEL 2 5 18,0 1080 0l 1028
] ) i ALl 0 500 1280 125.0 0 10
49.0 49,0 [ £1.1
440 440 00 Ean)
EEX 0 0 +1.4
3440 0 04 £ 1.1
30 3.1 0.1 £1.1
9.0 29,0 0.0 £
280 8.1 1 =11
274 Faf] 1 + 1.1
261 6.1 0.1 6 1.1
254 25.1 0.1 & 1,1
' '
tonaslumaugy enanslunauny
2 \
SITHIPORN ASSOCIATES CO., LTD. R
SITHIPORN SITHIPORN ASSOCIATES CALIBRATION LABORATORY MR T
F) 55 aies
. g i ¥
assocla 1 as CAL'BRATFDH LABORATORY 4B1-35 1 Srintham Road, Ranghirmey, Borgglu, Bangiok, 0700 Thalkard 4;5\.-\
Tul +88 2433 a3 el - colbiotiongs ikshom tom preseteaed
Cert. No. : ACL25020 Cert. No. 1 ACL24156
Job Ne. @ VOSBRAC(BSE Pages 1af8
Pages 1 BolB . . -
18, Pea C sound level Calibration Certificate
Number of cycle Anticipated Measured Dhevinted Accepeance Equipment : SOUND LEVEL METER
in Valie Value, Lepenk Value Limits Manufacturer ; RIOM
iest signal {dR } 1 4dB ) (dB ) (dB ) Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Continos Lot L) L LD Seral No.: 00321841 / 139083 / 11461
ne 133.4 133.4 [iX] 134}
11 Mo.: UAE EMAZ. 092555
Number af cycle Anbicipated Measared Deviated Acceptance
in Value Value Value Limits
test signal LalB ) (B { it ) (dH § Condition As Found : GOOD
Comginamss 133.0 133.0 LE] ]
Pasitive ulf eycle 1354 e e il Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
Megasive half cycle 135.4 1352 0.2 =240 81 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGUHAK SUB-DISTRICT,
11, Overlead indication FHRAKHANONG DISTRICT, BANGKOK 10260
. ) THAILAND,
M:m\ed vadue [ :IE} Deviated Accﬁxllnnc Lacation : -
Pesitive Megarive Value Limits Ambient Temperature @ {230 £3) O
bl cyche | one-ball cycle B L dB Pressiire © {1013 £3 ) kPfa
BGS BG5S 00 )5 Relative Humidity : {500 =20 ) %
12. High bevel stabiity Received Dute : 10 MAY 2024
Calibration Date : 3-31 MAY 2024
SLM Display | SLM Display Dievianed Acceptancs Date of Issue : 04 JUNE 224
Frequency at initial at final Value Limits
Weighting (dR ) (dR ) [dB ) [dB} Calibrated by : Nathakem Pisutpaisan
A - weight 1370 1370 0.0 3
Approved by :

The reparted uncertainty is based on o standard uneenaingy maliplied by coverage facar & = 2

arany vabue following calculation.providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

o REL

{ Thanakul Petchurai }

This certificate i isswed in accondance with the requirements of ISOVEC 17025 standard, may nat be peproduced
b than in Full, except with the prior writien approval of the head of Calibeation Labarsiony,

lﬂﬂﬁ"l‘i‘l&imUQll




SITHIPORN ASSOCIATES CO, LTD.

CALIBRATION LABORATORY

SITHIPORN)

ASaBIN Srirhorm Rood, Bongumng, Bongpiug, Bonghak. 19700 Thasand
Tiol, #B8 2a33 B Email : call brotionEskhiphamoom

assoclates

MEC-TISETIS LAHI5
CALBRATION B34

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

SITHIPORN,

associates

4811} Srinthorn food, Bonghurnn, Borgpiud Bangiok 10700 Thaliond
Tol +00 2432 B33 Emai : cakbrmtiorgsthiphormsam

Calibration Procedure : CP-AC-H

Calibration Method :

Cert. No. @
Jab Ma,
Fuges

This equipment was calibrated by follow on IEC-61672-3 {200 3) Seandard for sound Jevel meter (SLM )L
The SLM had tests 1o Acoustical and Elecirical signal tests of frequeney weighting with Anechoie chamber and Reference

Starkard Instramenis,

ACLZ4156

= VOATACHITI
: l2of8

For wsts results of each items were made by observation of cach Instrusients display and also with SLMs display.

Condition of this result of calibration :
1. Reference Stamdand [nstrumenis ©

Instrument Madel
‘Waveform (renerator 332104
‘Wavelorm CGenerasor EERANN: ]
Digstal Multimeter 33614
Dgital Mulsimeter 13614
Dvigital Multimeter 34614
Programmable Atenustor MAT-1070
Condenser Microphons 4180
Messuring Amplifier HA-42KAL

Serfal Na,
MYAE01 T0T6
MYSI302T42
MYS53Z20104
MYSIZ20076
MYGO24273

62100114

2977900

34360405

Cert. Ne.
EF-0009-24

EF-0007-24
EEL_BF 2141267
EEL.BP 2001267
EEL.BP 2200267

[EF-(0HiE-24

AA-1001-24

Ad-3000-24

D Diaie
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FER-25
12-FEB-23
05-FEB-25

2, This result of ealibration was found securate as shown on date and place of calibration for this calibrated fiem only,

3, This cenificare is wraccabls 1 the o

J system of unit

3.1 Marionsl Institste of Metrology (Thailand).
3.2 Thadland Inatitate of Scientific and Technelogical Research (TISTR),

ansly
l.an?"_]wq

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

ant-afilji Snrthorn Rand, Borgburru, Bongpiud, Bargiok, 10700 Thalong

Tod +00 2433 331

Email ool mration@sthishomuan

SITHIPORN,

associates

RSC-TISHTE 17035
CALBBATIN D534

Cert. Mo, ACLI4156
Job Ne. 1 VORTACHITL
Pages 4008
Hesult of culibration ;.
1. Absolute sensitivity
Referenoe Measured Acoeplaivoe
Acoustic Signal Valuz Devistion Limit
(dB ) (dB ) (dB ) {dB }
93.9 (93.94) 93.9 [ =3
2, Self-generated noise
2.1 Marmal test
Measured Vales
(dB )
164

2.2 The microghone of the sound Jevel meter was replaced by elecirical signal input device,

Frequency Measured value
Weighting (dB )
A - welght 14.2
C - weighi 202
Flat 26.0

& Aceustical signal tests of requency weightings
Meter free-field acoustic response ot s leve] of 84 4B

Frequency Deviation from various frequency weighting response curve (dB)
[ Hz} ks Coweight A Acceptunce
Limits
125 N2 01 0.1 =15
1000 02 4.2 41 & LD
] 0.5 5] 05 =10

wenanslyisauau
/7: "

RESC-TISKTH F2335
EALISRATHIN D334

Cert, Mo, @ ACLI4156

Jab No. : VOGTACHITI
Pages : 3of8
Summury of Measurement Hesuit :
Uneertalmty Maximum-permitied
Furameter s uneerialnty of
meensurement (i B}
1. Absolute sensitivity 0.2 NiA
2, Seli-generated noise 0.2 NiA
3. Avowstical signal fests of frequency weiphiings
125 Hz 0.3 L]
1000 Hz 0.3 L]
S000 Hz 0.3 0.7
4. Electrical signal tests of frequency wedghti
For 10 Hz to 4 kHz o3 L]
Far =4 kHe 10 10 kHz n3 07
For = 10 kHz to 20 kHz 1.0
5. Fregquency and lime weightings at | kHz 02 0.2
. Long - serm stability (8] [L¥]
7. Level linearity on the reference kevel ange [ 1.3
K. Level linesrity including the level range contral 02 0.3
9. Towse hurst response 02 0.3
10, Peake C gound level 0.2 0.3%
11. Orvertoad indication 0z 0.25
12 High lovel stahility (3] 0.1

tengi3 1auAM

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

514541 Brinthom Bood Bangurmry, Bargpiud, Barginok, 10700 Thaiand

Tal #65 3433 S35

Bk sdisrationisthiphomuoom

SITHIPORN)
assoclates i

RESC-TISLTE 1536
EALIRATION D184,

4. Electrical signal tests of frequency weightings
Weighting netwark respanse with relative to | kHe

Cert, No. 1 ACL24156
Job Moo 2 VOGTACONTL
Pages 1 Sof8

Frequency Devistion from varous frequency weighting response curve (dE)
tae) Flat Coweight A-weight m
Limits
[ b a1 4.2 T
125 41 o ol 1.5
250 01 1 410 e
£l i [T -] 415
1000 o o ol =1
2000 of i) 00 +140
4000 ol 0 00 =10
B0 00 ol 04 =50
& Frequescy and lime weightings ai 1 kHz
1 Froquency weightings at | kHz
Anticipated Measured Digviapad Agceplarce
Frequency Value Value Valus Limits
Welghting (dB ) (48} [am} (4R}
A - weight 9.0 94,0 .0 =02
- welght 4,0 4.0 .0 =02
Flat 94.0 94.0 o0 02
5.2 Time weighting at | kHz
Anticipmed Measured Dievianed Acoeplance
Frequency Value Value Vislue Limits
Weighting (48 (dB) (dB) (dB)
Fast 4.0 Loy i 0.1
Slow 54,0 w0 ol +0.1
Leg 940 [T og =0,
. Long - term stability
SLM Disploy | SLM Display | Devisted Acceptance
Froquency ai indtisl at final Value Limiits
Weighting (dB ) (R ) (@R} (dH } '
e s | w0 m me
== y




SITHIPORN ASSOCIATES CO,, LTD.

CALIBERATION LABORATORY
SITHIPORN,
45481 Birinibham Road, Berghumng, Bangpkd, Bongksk, 10700 Thotland associates
Tal +88 2435 XM Erneil: coibrosionifsithipham oom HECTHRRTIS L35

‘CALISIATION B354

Cert. No. @ ACL241%6
Jdob No.  : VORTACIITL
Pages ¢ Gol8

7. Level Enearity on the reference lovel ramge

Anticipaied | Measured Devinted Accepiance
Value Value Value Limizs
(dB ) (dB ) {dB ) (df )
1370 137.1 o 21,0
1360 136.1 i 21,1
1350 135.1 ol =11
1340 134.1 .l an
1330 1330 o =11
13520 1320 0.0 =11
131.0 131.0 0.0 =1,
1200 129.1 [ =11
1240 124.0 0.0 + 1,0
119.0 1151 .1 1.1
114.0 114.1 L] + 1,0
1R 1051 L] 1,1
Vi1 1.1 .l +1.1
Ll 99,1 al +1.1
e 4.0 g +1.1
k] .0 a4 + 1.1
B0 #40 o 1.1
T80 0 o k1.1
740 740 o0 W11
5.0 .0 o 11
4.0 .0 o 211
58,0 0.0 00 w11
54,0 4.0 oo w11
48,0 440 ] w1l
44,0 444 (10 %L1
30 304 (0 £1.1
34.0 340 (10 1,1
300 300 0,0 1,1
28.0 280 00 =1,
28.0 2840 00 £1.1
7.0 7.0 00 1.1
26.0 261 1.1 £1,1
250 250 0.0 + L1

wnmmu
- !

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN)

A5k 4541 Sinnchern Bood Bangaurna, Dangpied, Bangkok, W00 Thalend assoclates

Tol 46814338331 Bmal: calbralioniBethiphorn.com MSC-TISH-TES EM2S
CAUBEATEN D154

Cert. No. : ACL24150
Jub Mo, @ VORTACDIT
Pages : Bol 8

11, Drverload indication

Measured valoe { 4B Deviated Acceplance

Positive Megative Value Lirnies

ane-half eycle | one-half cycke (dB } {dB)

807 B0S 0.2 £].§

12, High level stabiliiy
SLM Display | SLM Disploy Devisted Acceplamce
Frequency al iniinl a1 final Vakie Limite
Weighting [ dB ) (di) (dB ) ([dB
A - welght 1370 137.0 ®o )3
The repoved uncertainty is based om o standard inty mhiplied by api factoc k = 2

or any value follewing ealeulstion providing a lavel of confidence of approximassly 95 %

— End of Calibrathen Certificate

wenanslaipaunu
;'T .

SITHIPORN ASSOCIATES CO., LTD.

CALIBERATION LABORATORY
SITHIPORN)
4514511 Siriritam Road, Bangiamng, Bangglud, BEangiok, 10700 Thetland dssociates
Tal v66 2433 G Email : calimtion@shiphom.com WECTELFH 132

CAUBRATION CISd

Cert. Now 1 ACLI415G
Job Mo, @ VOSTACDOTL

Pages : Teol#
8. Level Uimearity including the level range control
Anicipated Measured Deeviated Accepiatce
HRange Valiae Value Walue Limiss
[dB ) (dB ) {dB) (i)
Autgy 540 4.0 ix 1.1
9, Tone burst response
Tirne Tane hurst Anbicipaced Mensured Devisted | Accepesnce
dhiratson, Th Cycle Value Value Value Limits
Weighiing ms} (dB ) (dB ) (dB ) (dB)
023 1 1080 107.8 0.1 1.5;-5.0
Fast 2 & 1170 1170 00 1025
200 RO 134.0 1340 o 1.0
Fd 8 1 1080 L] 1.5 ;=50
Sl
200 B0 1276 12746 a0 =1.0
023 1 5.0 989 .1 15 ;-5.0
SEL 2 A 108.0 1080 0 10; 2.5
200 500 1280 1280 00 £1.0
10 Peak C sound level
Mumber of cycle Anticipaied Mleasured Dreviated Aceeplance
i Valoe | Value, Lopeak| — Valie Limits
test signal (dB ) {dB ) (dB ) (dR )
Comtinuons 133,0 133.0 oy +3.0
One 1346.4 1354 -1.0 .0
Mumbser of eycle Antigipared | Measured Devistied | Acceptance
in Valug Value Value Limiis
teest signal (dB ) (di ) (dR ) {dB»
Cantingous 133.0 13340 0.0 =240
Positive half evele 1354 135.1 <03 #2100
Negative half cycle 1354 135.1 -3 £2.0
I.Uﬂg‘lj UAA
SITHIPORN ASSOCIATES CO., LTD. A
CALIBRATION LABORATORY SITHIPORN)  Racswa
. Er
i i, Baregrmi Sangeiuel, Bangeok, 10700 Tholand ekl

Emal colnstiotgsitiptoruem

Pages :  1of%
- - -
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : IO
Moadel & HL-42 / Microphone UIC-52 / Preamplifier NH-24
Serial No.: OD40B9E2 / 18672 /00727
1 Mo,z UAEEFM.N 2564
Condition As Found : GO
Customer UNITED ANALYST AND ENGINEERING CONSULTANT {LUAE)
Bl B0d UDCRMSUR 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DNSTRICT,
PHRAKHANCONG ISTRICT, BANGEOK 10260
THAILAND,
Lacation : =
Amblent Temperature : 1230 =3 ©
Pressure : [I0L3 +£3 ) kPa
Relative Homidity : [ 500 =20 ) %
Received Date : 03 JANUARY 2025

I3 - 14 JANUARY 2025
15 JANUARY 2025

Calibration Date :
Date af lesae ;

Calibrated by : Mathukarn Pisutpaisan

Approved by : 7 W\_’ .

| Thanakul Petchurai )

This certilicate is isswed in accordance with (s requirements of ISOAEC 17025 standard, may oot be reproduced
other than in fisll, except with the price writen approval of the hesd of Calibration Lsboeatary.

lBﬂﬂ"I‘i‘lﬂlﬂ'J‘Uﬂll




SITHIPORN)

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Calibration Procedure : CP-AC-0]

Calibration Method :

Cert. No, 1 ACLISO2Y
Jab M VORBACDO56
Pages 1 2ol8

This equipment was calibrased by follow on IEC-61672-3 (200 3) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Elsctrical signal tesss of frequency weighting with Ancchoic chamber and Reference

Standard |nsmements.

Foor wests resulis of each itemns were made by observation of each Instoments disploy and also with SLM's display,

Condition of this result of calibration :
1. Reference Standard |nstmansents :

SITHIPORN/

associates

SITHIPORN ASSOCIATES
CALIBERATION LABORATORY

Cerl. Now @ ACLIS0NII

Instrument odel Serinl Mo, Cert, No, Dhse Dvate
‘Wavelorm Generator 3300A MYARDIT0TE EF-(005-24 05-FER-15
‘Wavelonn Generator 135118 MY SII0ET4 EF-0007-24 05-FEB-25
Diigitnl Multimeier EECLIEN MYSI220104 EEL.BF 2100267  13-FEB-IS
Drigitnl Multimeier EESLIEY MY53220076 EEL.BF 20/0267  153-FEB-135
Digital Maltimeter 461 MYE00242T3 EEL.BP 220267  13-FEB-13
Programmable Abenusior MAT-1070 2100114 EF-0008-24 05-FER-25
Copdenser Microphone 4180 2977900 AA-TONE-24 12-FEB-15
Messuring Amplifier MA-SIKAL JAEG0485 AN -24 05-FEB-25

2. This result of ealibratian was found sceurnte 05 shawn on date and place of calibration for this calibeated iem only,
3. This ceriificase is rnceable in the indemational sysiem of unit mainiasined ai
1.1 Maticnal Institme of Metralogy {Thailand).
1.2 Thailand Institate of Scientific and Technological Research (TISTR)

Lenal(qjm .

SITHIPORN)

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cerl, Nin. . ACLISNIZ
Sk Mo, VCERADIISE
Page : dalB
[tesult of elibrution :
1. Absolute sensitlvity
Halunice Measured Acceplasce
Acoustic Signal Wilue Dievtation Limi
() 4B} i dB ) (dB }
93.0:(03.04} 519 [ .3
2. Sell-generated nodse
2.1 Narmal st
Mensured Valae
1B )
4.6

2.2 The microphone of the soumd level meier was replaced by elecirical signal mput device,

Freguency Weighting

Welghting LB}

A - wright 12

C - weight 7.1
Flat ng

3. Acoustical signal tests of frequency weightings

Meser free-fiedd acoustic respanse a1 & leved of 84 dB

Frequency Dhevianion From vamois egeicy weighting rosponss curve (dB)
(Bx) Flat Coweight | A-meight heaplanch
Limils
25 a3 04 04 1.5
[Lee) 02 0.2 0.2 1.0
E000 21 Ll 11 £54

iengslaeauAy

Job N, ¢ VOBSACI0SG
Pages : 3olR
Summary of Measurement Result ;
Uncertainty Maximum-permiited
Parameter umcertalnty of
()
measurement (dB)
| Abselure sensitivity 0.2 A
1. Self-generabed naise 0.2 NA
3. Acoustical signal tests of frequency welghtings
125 Hz 03 6
1000 Hz L] 08
BO00 Hr 03 0y
4, Elecmical signal tests of frequency wieighti
For 10 Hz ke 4 kHz 0.3 (X
For =4 kHz o 10 kHz 0.3 07
Far = 10 kHz ta 20 kilz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 (%3
. Loag - term stabifity il 0.1
7. Level lnearity on the referenee level mnge 0.2 03
8. Level linearity including the level range conirol 02 3
[%. Tone burst nesponse 0.2 03
10, Pesk C sound level 02 [
11, Orverload indication 0 0,23
12, High level seahility 1 (18]

engslnyay

SITHIPORN/

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert, Ne, @ ACL25022
Job No.  : VORRADNESG

Pages : 5ol
4. Ebecirical signal tests of frequency welghtings
Weighting netvwork response with relative to | kHz,
Freguency Dheviaition from various frequency weighting response curve (dB )
tH Flat Cowaight Asweight Amm
Limmits
=) 00 L] 4.0 =
125 ol L4} a0 #5
250 A0 o0 0.0 ]
00 A0 (4] .0 &3
10000 L) 0 0.0 =10
2000 00 L8] 0.0 =120
SO0 kil i 0.0 =30
B0 0.0 (4} 0,1 £5.0
8. Frequeney and thne welghtings ai 1 kHz
5.1 Frequency weightings af | ke
Anticipated Measured Devinted Acceptanes
Frequency Valise Value Value Limits
Weighting (dn ) {dB } {dB } LdB )
A - weight 240 40 0.4 00,2
= walght 4.0 4.0 il =2
Flag G40 0 i 0.2
5.2 Time weighting at | kHz
Anticipaied Menrsizred Devisied Accepiance
Freguency Value Value Value Limits
Welghting (dn) (dn) (dB ) (dB)
Fast G40 bl ] w1
Slow 5,0 0.0 0.0 <101
Leq s 4.0 0.0 |
6, L = term stabiliny
SLM Display | SLM Display Deviabed Acceptance
Frequeney at initis] at final Value Linsite
Weighting (di) {dB) {dR) (aB) |,
A - weight [ 4,1 [ 19ndNs @,ﬂw’
3




SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

assaciates

Cert. No. : ACLIS022
Juh Mo, @ VOSRACHSG
Pages 1 Gol§

T. Level lingarity en the reference level range

Angicipaicd Measured Devisted Acceplance
Value Walug Walue Limnits
| 43 } i B } (dB [ B )
137.0 137.0 0 £ .l
136.0 136.0 i =1.]
135.0 135.0 k0 =1.1
134.0 134.0 L0 &1.1
133.0 133.0 L0 1.1
132.0 132.0 LX) = 1.1
131.0 1300 an =1.1
129.0 1290 a0 ®1.1
174.0 124.0 a0 & 1.1
119.0 119.0 Lo %+ 1.1
114.0 1140 an +£1.1
108,00 1080 00 =11
104,00 100 0 1.1
.0 900 a0 k1.1
W0 94.0 0.0 £1.1
H9.0 ] 00 =1.1
4440 40 00 +1.1
T840 ] i % 1.1
T4 74.0 0.0 41,1
5. 69,0 L0 =11
6440 64,0 (] 1.1
540 3.0 [ L1
M0 .0 0.0 + 1l
4510 49.0 iR w11
440 44,0 iE1] +1,1
5.0 3.0 i =11
3440 M0 g + L1
30,0 30 o4 + L1
220 .0 O i i1
28.0 18,0 ol + 1.1
270 271 0l % .1
P 26,0 (i = I
250 5.1 o & 1.1

eneslymaumy

SITHIPORN SITHIPORN ASSOCIATES
assocjates CALIBRATION LABORATORY

Cert. No, @ ACLIS022
Job Now 1 VORREACNSE

Fa : Bol8
10, Peak C sound level =

Numiber of cyele Anticipated Measured Devhaned Accrplance
m Walise Value, Lepeak alise Limits
nesl signal {dH ¥ [dB } (dB ¥ {dB )
Comtinuaus 1300 1300 0.0 £30
Onir 1534 1334 0.0 3.0
Mumber of eycle Anticipated Measured Devianed Aceplanc
in Valus Woalue: Value Lirnies.
s sipmal Ldh ) (dB) 1dB) (dis )
Conlinuous 1350 1350 0.0 2.0
Positive half cycle 135.4 135.1 3 £2.0
Megative hall' cycli 135.4 135.1 03 £2.0

11 Drerload imfication

Measured value { dB ) Deviated Accepiance
Pasitive Nigative Value Limits
ope-half cycke | onehalf oycle {dB) (i)
H9.5 89.5 L0 +1.5

12, High level stahility

SLM Display | SLM Display Deviated Acceplancs
Freguency at indial a final Value Linits
Weighting (dB ) (dB) (dB ) (dB )
A = weight 13740 13740 a0 ]

The reparted uncertainty i based oo a standard uncertainty multiplied by coverage factor & = 2

ar any vakue fflowing caleulation,providing 2 lavel of confidence of approximatcly 95 %

onaaslapatinu.

End of Cabibration Certlficate

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN,

associates

Cert. Mo, @ ACLI@2Y
Job Mo, @ VOBRAUOSE

Pages : Tof8
& Level linewrity including the level range comtraol
Antreipated Measured Dhevated Acceplance
Range Value WValue Value Limits
i dB ) (B ) (B ) (dB )
L30 Gy Bl ) .1
Anticipaned Mensured Dhvaated Acceplance
frange Valbue Value Value Limits
i dB ) (dB ) (da IdB
1 M) 200 189 -1 +1.1
9, Tote burst response
Tiese Tene barst Anticipated | Mensured Devisted | Acceptance
duraticm, Th Cycle Valae Value Valuz Limits
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Certificate of Calibration CertNo.: 24CH1422
-
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TEC Sans - = !
% % Equipment : pH Meter
T mm | Manufacturer : EcoSense
e ‘I 1 1 | Model : pH100A
4 | 1 Sl B Serial No. : 24H005160JEN
ID No. : UAE.EFM.042/2567(EFM.pH.05/67)
v | — Condition As-Received: Used Iltem
e | ws | I Received Date : 13 November 2024
B | | Calibration Date : 14-15 November 2024
— T Reference : 2411-0421WSC-5
| o W T Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
5 - Bangchak, Phrakhanong, Bangkok 10260
-, | b F Ambient Temperature : (25 £ 2.5) °C
H ¥ Relative Humidity : (50 + 15) %
L ' Calibration Procedure : In - house method :

| R - CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
| 1 - CP-CHB8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul
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Cert.No.: 24CH1422 Cert.No.: 24CH1422
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Condition of this calibration result Calibration Results
1. Reference Standard Instrument Function : pH Measurement
Instrument Serial No. 1D No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 Jul 2025 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan) (mv) (%) k
2. Certified Reference Materials  :The measurement resulfs are traceable to Sl through Hach Lenge GmbH Ltd., D pciede A0e, 401 13 o0 28
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00 SN 240004S 1800057, g0 1200 0 00002 200,
:The measurement results are traceable to Sl through CPA chem Ltd., 0:290 7.00 0 0:0085; 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 10:010 (1004 213, Q0085 200

Function : Temperature Measurement

Buffer Solution Manufacturer Lot No. Exp. date
(*) Without adjustment
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026 This equi was with Temp Probe;
pH 10.010 CPA chem 1034205 27 Sep 2025 - Model : B
- Serial No. : 240904SIA605377
3. This certificate is valid only to the item calibrated on date and place of calibration. Dimension of probe
Calibration Results - Length : 110 mm.
Function : mV Measurement - Diameter : 12 mm.
Performing curve by D Process Cal at pH (4,7)(7,10) - Immersion Depth : 100 mm.
Nominal | Standard A i Uncertainty of Coverage Calibrati uuc* e Uncertainty of | Coverage
Unit Under Value Voltage ctual. Reachd Measurement factor Point Temperature Reading measurement factor
Calibration Input (°c) (°c) (°c) (°c) (£°C) k
(tmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00 160 = 15.1 0.098 013 2.00
S/N.: 24H005160JEN |  7.00 0.00 0 7.00 0.58 2.00 30.0 30.002 30.0 -0.002 0.13 2.00
7.00 0.00 0 7.00 0.58 2.00 45.0 45.003 44.8 -0.203 0.13 2.00
10100-]. £177 ASH P 10.01 0158 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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Certificate of Testing

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484
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Equipment : DO Meter

Manufacturer : YSI Environmental

Model : Pro 20i

Serial No. : 24F101579

ID No. : UEA.EFM.048/2567(EFM.D0.03/67)

Received Date :

04 December 2024

Cert.No.: 24TW258

Test Date : 06 December 2024
Reference : 2412-0102WSC-5
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Laboratory Condition : Temperature (25+5)°C

Humidity (50£20)%
Test Procedure : In - house method : CP-CH9
by Comparison Technique with Azide Modification Method

Tested by : Warakorn Lerngagtrakul

Cutho

Approved by : Gy ¢
Approved Signatory

() Unnopphol Harachai
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date : 09 December 2024
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Certificate of Calibration

Equipment : DO Meter with Sensor

Manufacturer : YSI Environmental

Model : Pro 20i

Serial No. : 24F101579

ID No. : UAE.EFM.048/2567(EFM.DO.03/67)

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

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

Location : TPA On Site Calibration Laboratory
Received Order : 04 December 2024

Calibrated Date : 06 December 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

Approved by : K
Approved Signatory

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

Issue Date : 09 December 2024

The Uncertainties ase for 3 confidence probability of approcimately 85%

This ceriificaie may nai be reproduced ofer than in fl, escept with the prior writien
Approval of he head of Carparia Services 3 - Equipment Calibraion and Testing Services.
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Cert.No.: 24TW258
Page.: 2 of 2

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

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

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette B 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24E100431

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mglL) (mg/L) (mg/L)
8.20 8.22 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory
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Equipment : DO Meter with Sensor Cert. No.: 24LM189
Condition As-Received :  Used Item Page.: 2 of 2

Reference : 2412-0102WSC-6
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
1. Reference standard instrument:

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 3240076 241317 TPA 21 Mar 2025
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 connected with temperature sensor, S/N.: 24E100431
Calibration| Immersion Standard UU(.:" Eridrn B Coverage
Point Depth Temperature Reading e Uncertainty. Factor
(C) (mm) (C) (C) (C) (£°C) k
15.0 80 15.003 15.0 -0.003 0.16 2.00
30.0 80 30.005 29.9 -0.105 0.16 2.00
45.0 80 45.004 44.9 -0.104 0.16 2.00

UUC* : Unit Under Calibration

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