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List of Instrument Certificates for Environmental Quality Analysis

Institute,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 CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24/1/2024 23/1/2025
Spectrometer CHROMIUM TRIVALENT (Thailand) Co.,Ltd. Checklist
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
ZINC
Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
(Thailand) Co.,Ltd. Checklist
2 |Atomic Absorption ARSENIC Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. WO-02787590 14/5/2024 13/5/2025
Spectrometer SELENIUM
Perkin Elmer PinAAcle 900F / PFB20031902 Perkin Elmer Co.,Ltd. Preventive Maintenance 29/4/2025 28/4/2026
Report
3 |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.
4 |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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 7




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*
5 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2/4/2024 1/4/2025
TOTAL SUSPENDED Institute,Ministry of Industry,
SOLIDS Thailand
Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
6 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1113 11/7/2024 16/7/2025
DEMAND Association (Thailand-Japan)
7 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1114 11/7/12024 10/7/2025
DEMAND Association (Thailand-Japan)
8 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM588 1/4/2024 31/3/2025
DEMAND Association (Thailand-Japan)
9 [Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. Service Report/Test Report 20/2/2024 19/2/2025
Analyzer(CFA) B.V., the WO-00018067
Netherlands
Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. WO-00074079 23/5/2025 22/5/2026
B.V., the
Netherlands
10 [DO Meter DO Horiba LAQUA-DO210 / HE9M0013 Technology Promotion 24TW271 25/12/2024 24/12/2025
Association (Thailand-Japan)
11 |DO Meter DO Horiba LAQUA-DO210 / HE2L0016 Technology Promotion 24TW57 14/3/2024 12/3/2025
Association (Thailand-Japan)
12 |DO Meter DO Horiba LAQUA-DO210 / HE2L0040 Technology Promotion 25TW36 26/2/2025 25/2/2026
Association (Thailand-Japan)
13 |DO Meter DO Horiba LAQUA-DO210 / HE1L0034 Technology Promotion 25TW25 5/2/2025 3/2/2026
Association (Thailand-Japan)
14 |DO METER DO Horiba LAQUA-DO210 / HEOH0008 Technology Promotion 25TW27 10/2/2025 9/2/2026

Association (Thailand-Japan)

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)
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List of Instrument Certificates for Environmental Quality Analysis

NITROGEN

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
15 |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)
16 |DO Meter DO YSI Environmental Pro 20i / 18F103884 Technology Promotion 24TW179 27/8/2024 25/7/2025
Association (Thailand-Japan)
17  |Digestion Units TOTAL KJELDAHL Foss Tecator 2520 Auto / 91794469 27/1/2025 26/1/2026

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

Certified Laboratory ISO/IEC 17025

Certificate Page 3 of 7




List of Instrument Certificates for Environmental Quality Analysis

cis-CHLORDANE
CYFLUTHRIN
CYPERMETHRIN
d-BHC
DDD
DDE
DDT
DELTAMETHRIN
DIELDRIN
ENDOSULFAN |
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
FENVALERATE
g-BHC
HEPTACHLOR
HEPTACHLOR EPOXIDE
LAMBDA-CYHALOTHRIN
METHOXYCHLOR
op-DDD
op-DDE
op-DDT
PERMETHRIN

pp-DDD

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
18 |[Gas Chromatography a-BHC Agilent GC 7890A / CN11021007 Agilent Technologies Certificate of System 21/2/2024 19/2/2025
ALDRIN (Thailand) Co.,Ltd. Qualification GC-0Q
b-BHC
BIFENTHRIN
CHLORDANE

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 4 of 7




List of Instrument Certificates for Environmental Quality Analysis

TOTAL SUSPENDED

SOLIDS

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
pp-DDE
pp-DDT
trans-CHLORDANE
Agilent GC 7890A / CN11021007 Agilent Technologies Certificate of System 18/2/2025 17/2/2026
(Thailand) Co.,Ltd. Qualification GC-0Q
19 [Gas Chromatography CHOLRPYRIFOS Agilent 7890B GC / CN13113001 Agilent Technologies Certificate of System 1/4/2025 31/3/2026
DIMETHOATE (Thailand) Co.,Ltd. Qualification GC-0Q
EPN
ETHOPROPHOS
MALATHION
METHAMIDOPHOS
METHIDATHION
METHYL PARATHION
MEVINPHOS
MONOCROTOPHOS
PHOSALONE
PROFENOFOS
TRIAZOPHOS
20 [Heating Block CHEMICAL OXYGEN Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2412-0389 18/3/2024 17/3/2025
DEMAND Italia Srl. Ltd.
Hanna Instruments HI 839800-02 / H 018500 | Hanna Instruments (Thailand) HIT-2510-0375 7/3/2025 6/3/2026
Italia Srl. Ltd.
21 |Heating Block CHEMICAL OXYGEN Hanna Instruments H1839800-02 / 4500052101 Hanna Instruments (Thailand) HIT-2427-0942 1/7/2024 30/6/2025
DEMAND Inc.(Romania) Ltd.
22 |Mercury Analyzer TOTAL MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9/7/2024 8/7/2025
Report
23 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1/4/2024 31/3/2025

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(VAE)

Certificate Page 5 of 7




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*
24 |Cooled Incubator TOTAL COLIFORM BACTERIA Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1/4/2024 31/3/2025
FECAL COLIFORM BACTERIA Association (Thailand-Japan)
25 |Incubator TOTAL COLIFORM BACTERIA Binder KB400 / 20220000022479 Technology Promotion 24TM938 9/7/2024 8/7/2025
FECAL COLIFORM BACTERIA Association
(THAILAND-JAPAN)
26 |Incubator TOTAL COLIFORM BACTERIA Binder KB400 / 20220000000391 Technology Promotion 24TM884 71612024 6/6/2025
FECAL COLIFORM BACTERIA Association (Thailand-Japan)
27 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission CADMIUM Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES)
28 |Kjeltec Distillation Unit TOTAL KJELDAHL FOSS KT9 / 91905393 FOSS South East Asia 12875 5/7/2024 4/7/2025
NITROGEN
29 |pH Meter pH Horiba LAQUA-PH210 / HA9M0047 technology promotion 24CH400 3/4/2024 1/4/2025
association (thailand-japan
Horiba LAQUA-PH210 / HA9MO0047 technology promotion 25CH354 20/3/2025 18/3/2026
association (thailand-japan
30 |pH Meter pH Horiba LAQUA-PH210 / HA1L0035 technology promotion 25CH262 28/2/2025 27/2/2026
association (thailand-japan
31 |pH Meter pH Horiba LAQUA-PH210 / HA1M0043 technology promotion 25CH263 28/2/2025 27/2/12026
association (thailand-japan
32 |pH Meter pH Horiba LAQUA-PH210 / HAOEO006 technology promotion 24CH726 19/6/2024 17/6/2025
association (thailand-japan
33 |pH Meter pH Horiba LAQUA-PH210 / HAOC0025 technology promotion 24CH319 14/3/2024 13/3/2025
association (thailand-japan
34 |pH Meter pH YSI Environmental pH 100A / JC03354 Technology Promotion 24CH1379 5/11/2024 6/11/2025
Association (Thailand-Japan)
35 |pH Meter pH YSI Environmental pH 100A / JC02729 24CH1070 27/8/2024 25/7/2025

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

Certified Laboratory ISO/IEC 17025

Certificate Page 6 of 7




List of Instrument Certificates for Environmental Quality Analysis

DEMAND

FORMALDEHYDE

PHENOLS

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
36 |Spectrophotometer CHEMICAL OXYGEN Agilent Cary 60 G6860A / MY 15410009 DQE Services Co.,Ltd. SP24-018 7152024 6/5/2025
DEMAND
CHROMIUM HEXAVALENT
COLOUR (pH 7.0)
COLOUR (pH Sample)
Agilent Cary 60 G6860A / MY 15410009 DQE Services Co.,Ltd. SP25-019 26/5/2025 25/5/2026
37 |UV-VIS FORMALDEHYDE Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP24-008 16/1/2024 15/1/2025
Spectrophotometer PHOSPHATE
38 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer TOTAL PHOSPHORUS
39 [UVNVIS AMMONIA-NITROGEN Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer CHEMICAL OXYGEN

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 7 of 7



List of Instrument Certificates for Environmental Quality Analysis

(PM10)
TOTAL SUSPENDED

PARTICULATE

Ministry of Industry, Thailand

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance PARTICULATE MATTER Mettler Toledo MS204TS/00 / C252436235 National Food Institute, 2502228-003-01 19/3/2025 18/3/2026

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
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems ta essure reliable operation and the acouracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agitent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation

Nate: While nan-current production Af instrument and or accessory models are not covered
specifically in this docurment it can be used as a basic reference,

For more information about Agilent Technologies services please visit our web site using the
following URL  hittp/ fwww.agilent. com/en-us/services

Introduction

Customer Information

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

2 A customer representative should be avallable to the engineer while performing the preventive
maintenance procedures.

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

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

Revisiar 10.00, Issued: Nevernber 7021

& Agilent Techralogies. Inc. 2021 e & . .
‘ %% Agilent
4
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Instrumant Preventivie Maintenance Checklist

[nstrument Maintenance

System Information

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

240 %5 8RS

_| Uwited ?'“‘\35\- and Ewgieeesing onsultamt

© Listthe Serial Numbers of sach

List System Component Praduct Numbers Eoronant

LI CUR V-V 5 W 36000
Z

a

B ion, Saf . | Initial perf —

Revigian: 10, ausd Novermbe

© Agilant Teohnologies, Ine. 2001

wenanslunIuAu

- Agilent

CrossLab

Froem it 1 Duteorse

Instrumant Preventive Malntenance Checklist

Important Customer Web Links

» For mose information about Agilent Technologies senices, please visit our website using the
following URL: hitpi//www.agilent.com/en-us/praducts/crossiab-Instrument-services/service-
repair

« Tosccess Aglent Liniversity, visit https/fwww agilent.comicrosslab/university/ to learn about
training options, which include onling, classroom and cnsite delivery
Atraining specialist can work directly with you to help determine your bast options.

» A useful Agitent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consurnables for new instrumants, and other valushle information,
Check out the Resource Page heres httpsy//www agilent.com/en-us/aglientresources

= Meedtechnical support, FAQs, supplies? - visit our Support Home page at
http:/ fwww agilent.comysearchy/support

= Get answers. Share insights. Build connections:
Join the Agilent Community at hitps:/fcommunity.agllent com/welcome

Service Engineer's Responsibilities

= Contact the custormer and ensure that all necessary supplies are aveilable before the
preventive maintenance visit.

= Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flaw chart, (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to meke this decision.)

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

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

s Complete the Preventive Maintenance service in the order of the tasks listed,
» Complete the Service Review section together with the customer

s Complete the fields for page numbers at the fuol of each selected page

« Complete the total number of pages field in the Service Cormpletion section

»  Ask the customer to sign the Service Campletion section including the customer's and your
sighature,

This information is subject to changs without notice.

Revision 10 00, izsued Novernbar

@ agilert Technoiogies, Inc. 2021
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Instrument Preventive Maintenance Chacklist

B Agilent A4 safe operation flow chart inspections (to determine if the PM can be performed).

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

Ei Discuss any specific issues with the custormer before starting.

O For HF application systems, if standard sample introduction system was not installed, ask
the customer to installit. W%

M Review the instrument logbook for recorded probfems and comments
Ef Save instrument control settings befare starting the procedure.
@ perforrna qeneral ingpection of the systern for cleanliness.

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

d check system for required installation of cornponents, settings as defined by current
Service Notes

Check for required firmware updates and verify with custamers if they would like them
installed.

& usesvoto perform a Full Wavelength Scan for Cu HCL - "As found test_1*
o Perform a Basic Cu ABS test - "As found test_2°

Print the Details page or screen captures of the test resuits and attach to the end of this
checklist

Rsdsion: 10,00, Issced Novamder 2021

"::1 Agilent

wenansluriunu
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Instrument Preventive Maintenance Cheg
Freem bk o Dotearme

Preventive Maintenance Pro

aures

FLAME SYSTEM section
Q s=ction not applicabie
Electronic components

d Review and confinm instrument configuration data in SVD
@ canfim power supply voltages using the SVID Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency

ﬁ Check the bumer adjuster corrols for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 ar mineral-based rmolybdenum disulphide grease.
Ej Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
" Lamp selector
O ABA
Optics components
d Check that extemnal optical surfaces are clean — Clean or replace as required
& usesvDand perfarm Mono Wavelength Comrection.
B se svD and perform Sit Calibration,
A usesvband perfarm Grating Squareness Diagnostic.
@ UsesvDand perform Zero Order Offset/Mono Correction.
Ej Use SVD and perfarm Wavelength Repeatability.

Ef Physically inspect selected HC lamps (custommer to supply per their choice) and measure
the % Gain for ezch lamp. Advise custormer if lamps are showing emission degradation due
o age.

Check that the signal energy of the D2 and HC lamps track properly. Advise custamer if
their D2 lamp Is showing emission degradation due to age.

Fevimion’ 10.00, lesusd. N er 2021

@ Agilent Technictogs

-z Agilent

wnenslupuny
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Instrurmient Preventive Maintenance Checklist

FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in SVD

3 confirm power supply voltages using the SVD Power Supply diagnostic.

O Run 8VD tests to exercise &l motor drives over the full range of their travel:
O Monochromator drive
O Slit drive
O Lamp selector

O Check that external optical surfaces are clean — Clean or replace as required.

0 Use 8VD and perform Mono Wavelength Comection,

O Use 2D and parform Siit Calibration,

0O use 5VD and perform Grating Squareness Diagnostic.

QO Use 5YD and parform Zero Order Offset/Mano Comection,

O use 5vD and perfarm Wavelength Repeatability.

O physically inspect selected HE lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
toage.

O Inspect the GTA workhead gas hoses and cannections for leaks
0 Pressure test for gas leaks

0 1 the cooler system |s accessible (stand-alone) check for correct operation and
coclant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

Q Inspect the GTA workhead water hoses and connections for leaks

O check all graphite components and regtace if necessary.
Redaion. 1000 Issusd. Noveriber 2021

01

an) Technalogies,
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enenslumuny

CrossLab
Sample Introduction and Atornization

E’.‘ Inspect the burner interlock plate o ensure that the interlock pin is secure and correct far
the burner type.

Instrument Preventive Maintenance Checklist

ﬁ Clean the burner slat with a clean white card

Ef Check the uniformity of the slot width

Ei Clean the burner if required.

o] Change the burner o-ring.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

d Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
Ej Check that the pressure refief bung releases readily

Iﬁ Change oerings on the Tuel and oxidant delivery barbs

IZi Leave the ligquid trap EMPTY and verify the flame will not ignite in this state,

Ef Refill liquid trep and check that overfill drains freely into the drain/waste tube,

m’ Check the drain/waste tube for good drainage, It should nat have tight bends, kinks or loops
and the lower end must be- above the lguid level In the waste vessel

Check and clean the igniter electrode

Zi Pressure test for leaks
d Leak test gasbox internal components and connections

d Check safety interlock status and operation using the SV interfock monitaring diagnostic.

@ igrite a flame

Ei Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mb per minute

E‘ Optimize the instrument ready to perform Cu sensitivity test

' Create a manual method to perform & Basic Cu ABS test - 'Final Performance Testing*

Runa PM completed sensithvity test for a 5 pprm copper sample and record the results in
the A4 PM Performance test results and measurerments table.

Fievimian: V0.0, Issued: Noverriber 2021

@ Agilent Technalogins, inc.
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Instrument Preventive Maintenance Checkdist

0 Tube
O Electrodes
O Shroud
O check and clean the end windows on the workhead

O Check safety interlock operation,

Analytical performance for Fumace systems

Q ‘Optimize the instrument ready to perform Cu sensitivity test,

QO Run the sensitivity test for a 25 ppb copper sampte and record the results in the results
table,

PSD autosampler accessory for Furnace systems

m Section NOT Applicable
0 check condition of the PSD caplllary — replace if necessary

O Check condition and operation of PSD syringe - ensure it does not have air locks and
bubbles.

=] Change P5D rinse bottle o-ring
0 check and clean the rinse vessel

0 Check the drain tube for good drainage. It should nat have tight bends, kinks or loops and
the lewer end must be sbove the liquid level in the waste vessel.

0 Ensure that the waste vessel is suitable for use with the furnace system.
Q{ Section NOT Applicable

Qo Re-torque screws securing the hubs, presser arms and pump rotors

Q) adjust each raller so that it rotates freely.

0 wige clean the pump rator rollers and pump bands with a dey clean clath

O Ensure that the presser arms and the surfaces nesr the pump are free from dirt and spills.

0 Remove the purmp modute rear cover and check for the incursion of liguids and any signs of
COFTOSion.

Q Re-torgue the nuts that fasten the motor mounting plates to the chassis,
0 Check clips securing the diluents holder and replace if necessary.
O Disconnect, clean T-piece, and reassermble the tubing using the following steps.

ber

Reasian 10.00, Esund Ne

@ Agikent Technolagies, Inc: 2091
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Instrument Preventive Maintenance Chacklist

{Fomm lnsight o Doteone

O Remove the T-plece by disconnecting the pump tubes, the pump bands and all ather tubing.

O Place the T-piece inan ultrasanic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes.

0 Wash the T-piece under a tap with a strong flow of water.

Q1 Rinse with distilied water through il of the inlets in the reverse direction to normal sample
flow.

O Reassemnble,

Sample preparation system (SPS 4) accessory

E‘ﬁ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance,
The following maintenance requirements are suggested to maintain the performance of the
autosampler
O Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
QO Cleaning the autosampler cover panels with domestic window cleaner,

O Checking the X- axis and Z- axis drive beits for cracks; splits, damaged teath, excessive
fraying, color changes or degradation from fumes.

O3 Check the ¥- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or demaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual GB410-90050.

& section NOT Agpiicatie

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension,

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft, If pad is dry or customer has observed any
vibration or erratic movernents of the x-axis carriage, add 1 mL of Dow Coming 200 ® Fluid,
200 CS into the well.

QO Check the auto-sampler abifity to find twbe positions - Calibrate if required,

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or & mild detergent. [o not use organic solvents or sbrasive
cleaning agents.

Ravigion= 1000, Issued Noverrber 2027

2 aglent Tachnologies, Irc. 2021

CrossLab
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Instrument Preventive-Maintenance Checklist

Signature Page

Service Review

Ef Attach avallable reports/printouts of all tests to this documentation,

Ef Record the Preventive Maintenance service activity In the custorner's records/loghook.
d Up instrument m
d Affix the PM sticker to the system or instrurment loghook based on the customer's request.

COUNLErs as appropriate

Ef Complete the Service Engineer Comments section if there are additionsl comments,

ju Review this service, parts replaced, and test results obtained with the customer.
If the instrurnent firmware was updated, record the details of the change in the Service
Engineer's Comments box ar if necessary, in the customer's I0) records,

Test Results

Flame optics AMT Galn test

For copper l 3248 nm, 4 mé, 0,5 nm st widih <56% | Py
Flame test with & sample

Air facetylena, mixng paddie rmaved Abs value = 0.5 0.559%
Alr facetylena, mixing paddle installed. 10 repliceatas HRED =10 02 f
Deuteriurm fumace optics PMT Gain fest

For coppert sf 3248 nm, & ma, 0.5 0m slit width =55% -
Deuterium furnace performance test with 25 ppb copper sample (324.8 nm)

Precision %ASD =40% -
Absvaiue =018 -
Zeeman fumace analytical performance 25 ppb copper sample (3274 nm)

Pracision RSO 4% =
Abs veiue =010 -
MSH% =70% -

RArvision 10.00, Issund: Novermbar 2021

£ aglient Technalogies, Irc. 221 ':'{:ii' Anilant
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Instrurment Preventive Maintenance Checklist

O Section NOT Applicable

Q inspect vGA gas supply hose.

3 Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required

O Check precision orifice gas Now setting — adjust if required.

O Check gas requlator pressure to 46 ps (325 kPa) — adjust if required.

Q Clesn the exterior surfaces of the accessory with soft lint free cloth. This cioth can be
dempened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

E‘I Section NOT Applicable
O check the conditian of the power cable,

O Clean the exterior surfaces of the acoessory with soft lint free cioth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
aheaning agants,

Restore System

O (fyou have altered the custarmer's instrumentation during the course of P, restore to the
ariginal status to allow the custormer to conduct their normal activities (e.g., reload the
custormer’s method.)

Guidance

IF the PM service is performed prior 1o a gqualification service, then use the qualification procedure
as a guide Tor final instrument a1 up and checkout.

Randsion: 10.00, Issued: Hoverrbar 2021

& Agilert Technologes. Ing. 2021
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Agilent
Crﬂss'-ab Instrument Preventive hMaintenance Checklist

Freee smagt 15 Derore.

Ad consumable and parts list table

Test Solution — Cu Sppen .

solution GE1006100 50 55740 240 280 P eupplied c an
Test Solution - Blank=olution | 5190-7007 50 55740 240 280 P eupplied Common
Cepper, 1000 ugdrrl, 100 5190-8279 5055 140240 280 b Comman
Kit, Mk 7 O-rings, aquenus, i

complete st 9910093400 50 55140240 280 P supplied Flame
Crganic Kit 0010003500 50 55140240 280 P eupplied Flema
‘Wire Nebulizes Cleaning 9910024700 50 55140240 280 consumabile Flame:
Tubing-Capillary S1d Nebs 9a10024800 50 55 740 240 280 consumable Flema
Capillary Tube Hivac Neti (3)

P A 910044000 50 55 740 240 280 consumable Flwna
Glass impact beads (5/pk) 9EYO0ZETO0 501 55 740 240 780 gensumable Flame
Teflon impac beads {5/pk): = ¥

frtarice ook 9970053300 [ 5055740240280 [ consumable | L
Burner cleaning strip (100/pk) | 9920053500 50 55 140 240280 consumable Flame
Whndow UV gilica - round ‘

{right side) 2070082600 5055 140 240 280 P supplied c
Whndow UV silica — "

rectanguler (12 3ide) 2070082500 50 55 140 240 280 P suppliad o

Pad adhesive window [round) | 4930013700 50 55 740 240 280 1t supplied Comman
Pad adhesive window

e tar) 2910072800 5055140 240280 P suppled o
Electrade ka {1 pr (02) 630003400 | GTA120 P suppiied | Fumnace
Shroud {D2) 6310003300 GTAYZ0 P supplied Furnace
Zeeman alectrode kil (1 pr) 63710003500 GTATZ0 P suppiied Furnace
Zeeman shroud 6370003600 | GTAT20 P supplied Fumace
Dering PE0 rinse bottie 6910025900 P5D120 PM supplisd Fumace

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

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

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

Revision: 10.00, issued November 2021

© Agjiient Technalogies, ine 2021 N ¥ .
-3 Agilent

F
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Agilen
CrossLab

Frem a1 oo

rstrument

Service Engineer Comments (optional)

Service Completion

Seryice request number _GOOY S &A1 43 Date service completed 30 \53\"_';';0;5
Agllent signatuse _'ﬁa_m_»,a‘_\n-hi\'! 8 . Customer sgrature _‘ﬂﬂ’\wt\_—- W‘
Total number of pages o this document A

wnenslupug

Averaging Period: 300

Catapoint Count: 20

Unser Limit: Highest Measured Frequency:
50.00

51.00
~ge Freguency:
s0.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00

Result: m

- Agilent

Power Suj;;
Averaging Peried: 30.0
n'apoint Count: 20
Lower Liny Aetual (V) Uppaer Limit (V) Result:
12,00V Rail 10.80 1292 1320
4200V Ralt 1330 1190 -10.80
5009V Rail 450 .04 5.50 “ Passed
10,08V 7o 220,00 341.00 m
Report Gecraled AL 1EIM202S 947:2% 100 z SV Reaults Rapon

wnenslumuRy

SVD Results Report

avik
AT

VA

EESOIDG  OiagBai StariTime: 13072025 9 TAZTAN

Customer; UAE

Address: Sof Udomsuk 41, Sukhirvil R
Bangkok

Diaghastigend Tiie: 11301
Service Engineer: Kanyakorn 5.
Contact Dotails: 02637636341

AN

Configuration:
Serfal Number: MY13150001 Turret Type: Automatic
Instrument Model: Varan AATAD240/280  Number Of Lamps: 4
Fiame Instrument: True Mano Type: Automatic
z Triie Gaslox Type: 'Y Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman; Foles Mains Frequency: 50
Tnternal UltrAA; Firrware Version: 2,11
Jenilile Beam Photomultiplicr Type: Normal{S00nm)
p2ESC PWE Version: 45
Bo:
02 Run Hours: 53396500
langth G =t 10133 D2 Serial Humber: not sst |
i . D2 Install Date: 11111870
AnaGotesian: 0110 £2 Criginal Intensity: 1.000
Flame Hovrs: 32011634 L2 Last Intensity: 475.000

Repet Genorated Af: LVE02S5 B

3
Beam Bala:

Lamp Type: Capper
Lamp Sochet Used: 3

svnﬁnauuﬁhpwrm

enaslumun

Peak Selected: 324.80

Lamp Alignment:

U Lamp Screw

Sample Pank: %

Lowar Limil;

Y Lamp Screw Resull: BFETEE]

Zap G,

First ©

Second Crdlar

Q10
2rATT 32515
701 64997

Upper Limit (nm) Result:

[ Passed |
==

SUDRGM&W@

nanslumuny




Waveleng

Repor Generated At 1412025 8-

Lamp Turrent{mAj: 4
uthinm): 0.2
Slit Height: Normal

324825 Upper Limitinm)
Drvnend)

174823
o 124823

Seople 6 124819

Snrraple 8 324819

LE19

. Deviation: 0.003

4 SVD Resuits Report

i Lamp £ | Supported
tAnCLa 1 Suppurted

Lamg7 | Supoorted

L | Suported

Datg

wnenslumuRy

30 Jaw 2025

v

Foats anuﬂ

Wavelengih Drive:

Slit Dr#

Ve

= Mode

RS & Urper Limit Result:

ne Detect: |

LLU Active

“xidani Pressure
at Changeover: [T SR
tgnition: SN

5 SV Resuls Faport .

enaslumun

Sequential by time report 302025 10:53 AM SpectrAA
Page 1 0f 1
Analyst
Date Started VIM2025 10:23 AM GWT, 1/3002025 3:33 AM
Warksheat Senaiuily Tesl 01
Comment
Methods Cu
Computar name  LESKTOP-PAUFRS
Sarlal Number: MY 13160001
Mothod: G [Flame]
Sample 0 Canc mgil SASD  Mean Abs
CALZFID 000D BAE DOnoz
Fradings
00002 0002 0.0001 ARG 10:51.48 AM
STANDARD 1 (3] G557
130RE AnSZ22 AM
Cunmgi
Curve Fit =
Characterstic Conc *
' =
Calcalated Cone = §007 5000
Reskusls =
Abs=011141xC
Sppmiu &) 05508
08565 0.5815 132025 105254 AM

nanslumuny



Sequential by time report U30/2025 10:48 AM

Page 1 of 1
Analyst )
Date Started 3
Worksheet e
Comment
Methods
Computer nama
Sarlal Mumber;

Spectrad

0.6079
104832 AM

lenasluAIuRy

PerkinElmer’

For the Better

PinAAcle 900F
Preventive Maintenance Report

UAE Consultant Co., LTD.

Company Name:

Instrument Location: 41 Sukumvhit Rd.,
Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 29-Apr-2025

wnans Limdan

Flame Optimization

Ophrmizabor: Lamp

Sampler Offline HE Lamp
Gets Tube - 130
1 [ i
= - 100
Tke |1 B4
050

Diowen eight Al o

Fump speed !u

Senstivity Check

nm, A.r:-\_bw\-:l_ o _;]

enaslumun

PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.
Adrreny: 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
{Instrument Location):
Serial Number: PFBS20031902 PM Number: 1of2
Lostoaie K K. Yairda Tricphone 095-5580049
(if applicable): Number:
Customer Support K Chavani Service Order
. an WO-03126047
| Engineer Name: 4 Number:
Next PM Due
Date PM Performed: 29-Apr-2025 A 29-0ct-2025
[DD-MMAM-YYYY) Date:
DO-MMhAYY]
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
(09370145 Rev.9 A January 2018 PerkinElmer’
Scope

The purpase of this P is to ensure the continued functionafty of the PinsAcle B00F by inspecting and
replacing any worn or damaged pars. This service should only be parformed by a trained representative of
PerkinElmer.

The customer shouwld save thelr method bafere the PM begins.

General Instructions:

The customer must provide the engineer ional data to 1 recent nst t prier
starting the PM.

Always check with the customer before making any changes that may affect the customer's analysis or cabbration,
Inctuding 3 current back-up of system saftware and/or data files

The completed document should be signed by an authorized PerkinElmer and customer rearesentative and left with
the customer.

Update the PM sticker and Instrument logbaak as requirad

Copyright Informatian

This document contains progrietary mformation that & protected by copyright. All rights are resarved,

Mo part of this publicatian may be suced In any form what or translated inte any language without the
prior, written perméssan of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, inc.

Trademarks

Registered names, trademarks, ete. used in this document, even when not specifically marked as such, are protected
by law. PeckinElmer i & registerad trademark of PerkinElmer, tnc. Al other trademarks and registered trademarks
not owned by Perkin€imer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in Bs terms and conditions of sale, PerkinElmer makes no Warsanty of ary kind
with regard to this document, inchiding, but not limited to, the implied warrantias of marchantability and
fitness for & particular purpose.

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

leA!\uIr: SOOF Preventive Maintenance Report (PM) Page 1 of 7 ]
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Component List

Component /[ Specific Model Serial # Configuration Notes
PinAACIe900F PFBS20031902 Syngistix V4.0.1.1935
FIASI0D 100524040507
Parts Lists
Parts Included with the PM
Part Number (if
applicable) Dascription Quaimiry
BOSD16%6 Fan Filters 2
NILE0156 O-Ring Kits for Sampling Intraduction | Stalnless Steets Nebulizer] /A
N3180157 O-Ring Kits for Sampling Introduction | Plastic Nebulizer) 1
NB301T14 Replacement Acetylene Filter Cartridge 1
THOO1022 Replacement Alr Filter Cartridge 1
Additional Reagents and Standards Required for PM
Part Number Expired Date
(If applicable) Pesctletion Qaity Hapch/lot ¥ [
NS300183 1000 mg/L Copper Standard AR 27-39CUY1 MNaov 2025
and dard d for PM (Customer Support Solution)
Part Number (if Descrinth Expiration
applicable) Qpantity BiEH/IGES Date jMmpr
HiA DI Water 250 mk AR AR
HiA 0.5% HNOy 250 mi. AR AR
‘Pim\A:Je S00F Preventive Maintenance Report (PM) Page2of 7
Procedure Checklist
Use [+ ) s stops in th that have b
1. General:

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

¥ inspect the customer lag bock and make any appropriate PM entrles,

¥ Perfarm general inspection of system for cleanliness,

2. PC Instrument Software:
Fl Software user files/ archived, packed, and/or deleted as needed,

3. Mechanical:

¥ Inspect and clean all fans and filters. Reptace filters if necessary

F) Inspect all gas lines for leaks and/or wear. Replace if needed.

¥ Clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean If needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if eut of specification

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

¥ Cheek the drain system for signs of wear. Replace warn or damaged parts.

L] Wisually check for proper flame conditions when igniting the Air-CZHZ and N20-C2H2 flames
[if applicable).

4. Electrical:

¥ Inspect PC hoards. Clean if necessary.

¥l Carefully check all intarnal and external cable connections.

¥l Check instrument firmware revisions upgrade to current levels {if necessary)

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

5. Optics:

[l Inspect: the sample windows, if needed,
Inspect optics. Clean or replace if necessary,

6. Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcie 300 Series Pre-instaliation Chacklist S0B.
¥ Werify that the acetylene filber and air filter element is dry. Replace if necessary.

| Pintclc 900F Preventive Maintenanee Report (PM) Pagedof 7 |

wnans bimuau

Additional Tools Required for PM

{;’;:m Deseription Quantity Serlal #
MN1013000 0.24 Neutral density filter 1 1010085015
N1013002 1.04 Neutral density filter 1 101M0089015
03030997 System 2 EDL Driver 1 03030997
MN3050605 As System 2 EDL 1 16148
MN2050121 Cu Lumina HCL 1 D60415-030180
N3050102 Ba Lumina HCL 1 061219-020041
M3050135 K Lumina HCL 1 030a18-010130
MN3050152 Ni Lumina HCL 1 052719-020020

!l’md\i\v]: GOOF Preventive Mainlenance Report (PM) Page 3of 7 I

N llmunu

7. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fall
Flama Sansor AlrfCiH; Flame correctly shuts down Active Passed
Drain Sensor AirfC,H, Flame correctly shuts down | Active Passad
Nebulizer Sensor AirfCzH; Flame correctly shuts down | Active Passed
£3H; Pressire Sensor AlrfiC;H; Fame correctly shuts down Active Passed
Air Pressure Sensor BirfCyM; Flame earrectly shuts down | Active Passed
Bumer HeadSensor | CeeRE oL Or e | Active Passed

8. After PM Performance tests:

8.1 Detector Linearity with Barium

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

Certificate Value
Parameter Specification 815536 nm [Abs.) Test Results Pass/Fail
1.0 A ND Filter + 5% from Cert. 0.9668 09878 Passed
0.2 A ND Fileer + 5% from Cart. 01953 01876 Passed

8.2 Baseline Noise ot 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive nelse.

Parameter Speification Results Pass/Fall
Standard Deviatian 0000 0.0005 Passed
8.3 AA Baseline Noise with Copper

Description: Check basaline noise,

Parameter Specification Results Pass/Fail
Standard Desiation =000y 0.0001 Passed
| Pinacie 900F Preventive Maintenance Repart (P} Pagesaf7 |
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8.4 0; Background Compensation with Copper Additional Comments

Drescription: Verifies the i ability to o far
Additional Comments Regarding the PM
Parameter Specification Results Pass/Fail
Standard Deviation AR 0009 Passed

8.5 AA-BG Baseline Noise with Copper
Description: Ensures that background correction does not produce excessive noisa.

Results Pass/Fail

£0.005

Standard Deviation 0.000% Passed

8.6 AA-BG Boseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive nofse at a low
wavelength,

Standard Deviaticn £0.008 0.0004 Passed

8.7 Flame Sensitivity
Description: Instrument Sensithity checked against Copper standard,

Review
Standard Copper Results [Abs.) Pass/Fail
The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
5 mg/L Sensitivity 55 Neb (If applicable) » 0,250 Abs, WA Nat Applicable been completed.
2 e/ Sansitivity HS Neb (f applicable} TSR NiA Passed
This PinAAcke 900F Passes ¥ Fails (1 the preventive maintenance.
10. Review: Review of Preventive Maintenance:
P Review with the customer PM work performed. T - Data
ol ) ¥ if :
g R?Vl!w with the customer routine maintenance procedures, m W ‘!( 29 Apr 2025
Discuss recommended customer supplied materials to have on hand. (BT
¥l istach PM sticker. ized Customer ™ Date:
,.\'Rlﬂbo 28 Apr 2025
mr 100 MR YY)
o/
| Pencle 900F Preventive Maintenance Repart (Ph) Page 6of 7 | | Pintticle 500F Preventive Maintenance Repart (PM) Page 707 |
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Service Report
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Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
Company Name: United Analyst and Engineering Consultant Co., LTD. component List
pmm‘“’“m‘m,_m“m!: 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260 Component / Serial # Fimware | configuration Not
Specific Model - Version guration Notes
Room Number: Lab
1 100824040801 |1 2.20 Syngistix V4.0.1.1935
frisennd 20f2W Sustomer. | k. vanida Elsan chbhoes
Service Englneer Service Order
e K. Chayanan oo " [wo-03051974
rformed: MNext PM Due
m{uﬁ&mn e 29-Apr-2025 Date: 29-Oct-2025
(DD-MMMYYYY)
Part F Date
| s Parts Lists
7000: 1 3
08370005 c January 2013 PerkinElmer Parta nciiSatatih he Pid
Part Number Expiration
Scope Batch/Lot
The purposa of this PM is to ensure the conti fonality of the Atomic ) it " Description Guantity # !&“ﬁ’”
100/400 by inspecting and replacing any worn or damaged parts. This service should onlv ba cabls
by a trained ref 3
The customer should save lheir method before the PM begins, B050 2706 Fan Filer 1 NIA NIA
General Instructions;
Always check with the customer before making any changes that may affect the customer's
aralysls or caliration.
The completed document should be signed by an i Parki and
representative and leff with the customer.
Update the PM sticker and instrument logbook as required. Additional Tools Required for PM
Part Number Calibration
Copyright Information
This contains propristary i ion that is p by ight. ANl rights are 1 Description Quantity | Serial# | Due Date
resevec | applicable) i)
Mo part of this publication may be reproduced In any form whatsoever or translated into any e
language without the peios, written p of PerkinElmer, Inc. pyrigl 2013 NiA Digital Volt Meter 1 NiA NIA
PerkinElmer, Inc.
Trademarks
Registered names, trademarks, etc., used In this document, even when not speu‘fmlly marked &5 Additional R and Standards Required for PM
such, are p by law. isa af P Ine. All cther
and regi not owned by Perki Inc. ar its idiaries that are Part Number BatchiLot | Expiration
depicted herein are the property of their respective awnsars. (it Description Quantity # Date
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no applicable) MM}
warranty of any kind with regard to this document, including, but not limited to, the
Implied warranties of merchantability and mnoaa for a particular purpom NiA NIA /A /A MNFA
PerkinElmer shall not be liable for inci on wilh the
furnishing or use of this document,
! Atomic Absorption/FIAS 100/300 Preventive Maintenance Page 1 of 6 l I Alomic Abqu’ iW/FIAS 1000400 Preventive Maintenance Page 2 0if I
wnas limuau N limunw
Procedure Checklist 4. Cell, Cell Windows, Transfer Line:

Cell checked
Cell windows checked
Transler line checked for molsture (if moisture is a problem, the Nafion
1. General: dryer might be needed)
Review the instrument parformance with the customer and document any
recent problems.

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

5. Operational Tests:
Aun DI water through the carmer/reductant’sample system. Verify smocth
flow of liquid throughout without leaks. Replace tubing & fittings if needed.

7] I the Warking Envi A ? If not, d 6. Review:
RN = " T Review with the customer PM work performed.
Review with the customer routine maintenance procedures.

Discuss ded pplied lals to have on hand.
[ Visual Damage {if yes, describe) ﬁﬁ;"j&?‘;gﬂ

Check incoming AC line voltage for proper levels and grounding.

erify Voltage switch on back of instrument Is correct

‘erform general inspection of system for cleanliness. Clean if needed.
Gas supply cylindars secured, lines leak checked and argon or nitrogen
supply prassure verified (45 — 58 psi),

Inspect the customer log book and make any appropriate PM entries.

an checked and filter cleaned

Heating mantle or Universal Cell Holder checked

2. Instrument components

MNon-return valve checked/repairedireplaced if needed (B019 8111), Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
it it is worn, Check the flow meter for any signs of fluid in it, Clean the flow
meter if needed.

[¥] Verify dition of pump dj it levers (BOSO 7794 - look for
cracks or problems with the springs), pump rollers (B300 0251 check for
wear), and thumb screws (BOS0 7796).

Cheack the Multiport valve far proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
BOS0 1250, small o-ring: BOD4 5095). Use a squirt bottie & fishing line to
try to dislodge clogs.

Firmware Version checked. Lalest is 2.20,

3. ll[xmn&pamtlnn Assembly & Pump Tubing:

Filterfmembrane checked (BOS0 8306)

Condition of the pump tubing (replace if nacessary), correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used. BOSO 7791 for 0.13 — 1.80 mm tubing; BO50 7792 for 1.60 — 3.18
mm tubing.

Atomic Absorpt AS 10(H400 Preventive Mainienance Page3of6 | ] Atomic Abmﬁﬁwﬂ"]hs 100400 Preventive Maintenance FPage 4 of 6
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Additional Comments

Additional Comments Regarding the PM

Review

100/400 have been completed.

The preventive maintenance checks and if applicable performance tests for FIAS

This FIAS 100/400 Passes [7] Fails[_] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Wm # 29 Apr 2025
{DO-WMM-Y YY)
A d Cuslomer Representglive: Dale:
AV i
DO-MMM-YY YY)

! Asnmic Abscrpuon/FIAS 100400 Preventive Mainienance

Page 5 of 6 I

[ Re

PerkinElmer’

wnas limuau

PerkinEimer Scientific (Thaliand) Co., Lid.
220 Sol Soonvijal 4
Khwang Bangaapi, Knat Huay Kiwang
Bangkok 10310
Thaiand

Tek 06 2719 6420 ; Fax: +£6 2 319 7900

Document History

Revislon Description of Change Page(s) Date
A First release May 2008
B Addition of Batch/Lot Number, Expiration Date, 27 February
and Report Fields. 2008
c Update to new format All January
2013
Alomic tion/FIAS 1D0/400 Preventive Mainenance Page 606 |
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PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.
Addrase 41 Sukumvhit Rd,, Phra Khanong, Bangkok 10260
(Instrument Location):
Serial Number: PFES200315902 PM Number: 2of2
Cistomcr Nag K. Yainda Telephons 095-5580049
{if applicable}: Number:
L mer Support K. Chayanan e Order WO-027875590
Engineer Name: Number:
Next PM Due
Date PM Performed: 14-May-2024 ; 14-Nav-2024
(DE-MmanYYY) Date:
[DO-MMM-TYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope
The purpase of this PM i to ensure the continued functicnality of the PinAfcle 900F by inspacting and
replacing any worn ar damaged parts, This senv I anly be y @ trained 9
Perkinlmer.
The custamer should save their method befare the PM begins
Goneral Instructions:
The customer must provide the engincer # data o n: recent i performande prior to

starting the PM.

Abwoys check with the custamer before making any changes that may affact the customer's anslysls or caflbration,
including a currant back-up of systern software and/for data fBes.

The complated dacument should be signed by an
the customer.

Lipdate the PM sticker and instrument logbook 3s required.

and customer fve and |eft with

Copyright Infarmation

This document contsina proprietary infermation that is protected by copyright, All rights are reserved

Mo part of this publication may be reproduced in any form whatsoever of wanslated inte any language without the
prior, written permission of PerkinElmer, Inc

Copyright © 2013 PeriinElmer, Inc.

Trademarks
Reglstered names, trademarks, atc. used in this decument, sven when not specifically marked as such, are protected
by law. PerkinElmer &5 a registered tragemark of PerkinElmer, Inc. All othar and registered

net ewned by PerkinEimer, inc. or its subsidiaries that are depicted harein are the property of their respective owners.
Except a5 specifically set forth in lis terms and conditicns of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for o particular purpase.

er shall nat be liable for intidental or consequential damages In cannection with the fumishing ar use of

[Pins Acle 900F Preventive Maintenance Report (PM) Page | of 7
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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.: PFBS20031902

Date: 14-May-2024

lﬂﬂﬂ"l‘ﬂ!jﬂ')llﬂﬂ

Component List

Component / Specific Model Serial # Configuration Notes
PinAACIeS00F PFBS20031902 Syngistix V .4.0.1,1935
Fias100{Mew Install) 100524040501
Parts Lists
Parts Included with the PM
Part Number (if x
applicable) Description Quantity
BOS01696 Fan Filters NAA
N3160156 O-Aing Kits for Sampling Introduction | Stainless Steels Nebulizer) |n/a
N3160157 C-Ring Kits for Sampling Intreduction [ Plastic Nebulizer} A
N9301714 Replacement Acatylene Filter Cartridge A
THOO1022 Replacement Air Filter Cartridge MiA
and dard: for PM
Part Number
lred D
{if applicable) Deacription Qualiy | Batchflote | EXPIRC Date
MN3300183 1000 mgfL Copper Standard AR 27-39CU1 Apr 2025
and ired for PM {Customer Support Solution)
Part Number (if
Descri Expiration
applicable) iption Quantity Batch/Lot # Date mirn
N/A O Water 250 ml. AR AR
N/A 0.5% HND, 250 . AR AR
|PinAcic 500F Breventive Maintenance Repart (PM) Page20f7 |
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Procedure Checklist

Additional Tools Required for PM
qui Usa (¥ ] to check off those steps in the checklist that have been completed.
Part Number :
{If applicable) Deseription Quantity Serlal # 1. General:
¥ Review the instrument performance with the customer and document any recent
N1013000 0.2A Meutrz| density filter 1 10TNOOES01S problems,
N1013002 1.04 Mewtral density filter 1 101NOOES0TS ¥ inspect the customer log book and make any appropriate PM entries,
¥ Perfarm general inspection of system for cleanliness.
03030937 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148 2, PCInspriment Softwiee:
NI050121 0 LR HEL P 060415030180 ¥ instrument Software user files/databases archived, packed, and/er deleted as needed,
N3050109 Ba Lumina HCL 1 061219020041 3. Mechanical:
N3050138 K Lumina HEL 1 030819-010130 ¥ Inspect and clean all fans and fiiters. Replace filters if necessary
¥ inspect all gas lines for leaks and/or wear, Replace if needed,
MN2050152 Ni Lumina HCL 1 052719-020020 ¥ Clean exterior of the instrument.
¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Gulde.
¥ Check burner head dimensions with the fesler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width
Replace if out of specification
¥ Chack the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Chack the drain system for signs of wear. Replace worn or damaged parts.
L] Visually check for proper flame conditions when igniting the Air-C2HZ and N20-C2H2 flames.
[if applicabile),
4, Electrical:
¥ Inspect PC boards. Clean if necessary.
¥ Carefully check all Internal and external cable connections,
¥ Check instrument firmware revisions upgrade to current levels (if necessary)
* Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometar BM Log Viewer.
5. Optics:
¥ Inspect and clean the sample compartment windows, If needed.
4] Inspiect optics, Clean or replace if necessary,
6, Gasses:
¥ \erify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-instaliation Checklist SDB.
L} Verify that the scetylene filter and air filter elemant is dry. Replace if necessary.
| PinA Acle 300F Preventive Maintenance Report (PM) Pagedof 7 |
[Pinaacic 500F Preveotive Maimenance Repert (P Page3al7 |
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7. Flame Interlock Check: 8.4 [y Background Compensation with Copper
Dascription; Check to ensure that all safety interlacks are closed, Description: Verifies the instruments ability to compensate for Background absorption,
Parameter Specification Test Results Pass/Fall
Parameter Specification Results Pass/Fail
Flame Sensor AlrfCH; Flame carrectly shuts down | Active Passed =FTT
Standard Deviation 0.0001 Passed
Draln Sensor AirfCaH; Flame correctiy shuts down Active Passed
Mebulizer Sensor ArfC:H; Flame correctly shuts down Actve Passed 8.5 AA-BG Boseline Noise with Copper
C3H, Pressure Sensor AlrfC;H; Flame correctly shuts down | Active Passed Description: Ensures that background correction does not produce excessive naise,
Alr Prassure Sansor AirfC:H; Flame correctly shuts down Active Passed
Parameter Specification Results Pass,Fail
Choosing Nitrous Oxide as the oxidant
Bwrrupc Tt Jomon should trigger an interiock shuts down Actia Eaegd Standard Deviation <0005 0.002 Passed
B. After PM Performance tests:
8.6 AA-BG Baseline Noise with Arsenic
B2 Detector Unearity with Bosm Description; Ensures that background correction does not produce excessive noise at a low
Description; Ensures that the detector is linear in the Visible Range. wavelength.
Certificate Value
Parameter specification | L by | TostResuits passFail sraae Specification i il
0 A NG F % fr ! Passed
LOANDFilter | 5% from Cert. 0.9995 10143 o b 2000 =
0.2 A ND Filter + 5% from Cert. 0.1936 0.1966 Passed
8.7 Flome Sensitivity
8.2 Baseline Noise at 1.0 Absorbance with Barium Description: instrument Sensitivity checked against Copper standard.
Description: Ensures that a high absorbance will not produce excessive nodse,
d Res:
2 o il PassfFall Coppar ults [Abs.) Pass/Fail
5 mg/L Sensithity 55 Neb (If applicable) ={0.250 Abs. N/A Net Applicable
standard Deviation FL0D 0002 Passed
2 ma/L Sensitivity HS Neb (if applicable) 20250 Ak, 08005 |Passed
8.3 AA Baseline Noise with Copper
10. Review:
Description: Check basefine noise. P! Review with the customer PM work performed,
¥ Review with the customer routine maintenance procedures.
F Results Pass/Fail M Discuss recommended customer supplied materials to have on hand.
s P! Attach P sticker.
Standard Deviation 000 00002 Passed
I PinAAcle W00F Preventive Maintenance Report (FM) Page 5 of '.l'_’ I PinAdcle 900F Preventive Maintenance Report (PM) Page 6 of 7 I
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if opplicable performance tests for PinAAcle 300F have

been completed.
This PinAAcle 800F Passes Bl Fails [ the p
Review of Preventive Maintenance:
e D] - Date
Chowamer) & st
. [OD- MMV YY)
Authorized Customer Representatively, Date:
] e
DM MR VY|

| FinAAcle 900F Preventive Mamsenance Report (Ph) Page70f7 |
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Equipment : Electranic Batance Cert.No.: 24MM292
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-1

Procedure used :-
Calibration were conducted using In-house callbration procedure CP-OB01 based on LKAS LAB 14
according to direct measurement method against standard weight,

Condition of this result of calibration
1. Referance standard instruments:-

Instruments Maodel Serlal No. ID Mo, Tost r No, Due date
1} Standard Weight Set (E2) 15884 24083 TORCOOT MM-0013-24 25 Jan 2028
2. This cartificate is valid only 1o the item callbwated on date and place of calibration.
3. This result of calibration was made on ted at the point specified by
4, This certificate is not certified for any commearcial transaction,
5. This carti! ion is to the I { System of Unit.
Result of calibration { | Without { * )} After Adjustment by Internal C
Range capacity : 0 g t© 220 g Resolution 00001 g
Before Adjustment ©
Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} {a) (g) {tmg} (k)
100 1000000 0.0000 0.19 203
200 200.0006 -0.0006 0.30 2
Aftar Adjustment :
1. Determination of the standard deviation of weighing machine {n=10}
Applied Weight Standard Deviation
(g} of Reading (g }
100 0.00007
200 0.00005

Lanm's'laimuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 e I

TEL.0-2717-3000-20 FAX.0-2710-8484 CALIBRATION biod

Cert.No.: 24MM282
Page.: 1of3

Certificate of Calibration

Equlpmant : Electronic Balance

Manufacturer : Medttler Toledo

Model : ABZ04-SIFACT

Serial No. : 1128361010

ID No. @ LIAE WAS 002/2552

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

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location Balance Room (108)
Received order : 11 May 2024
Calibration Date : 1 May 2024
Ambient Temperaturs : 15°Co40°C
Relative Humidity : 30 % to 90 %
Calibrated by : Khit Ruttanaprapachal
Uf\t}ﬂd—-
Approved by : IE
Approved Signatory
{ ) Ponpan Paipim
() Suwit imjai

[+ ) Kunchit Promprat

Issue Date @ 15 May 2024

The Uncertainties are for a confidence probability of 95%

This certilicats may not be reprodiced cfher than in full, except with the prior written
Appeoval of the haad of Corporate Senvces 3 © Equipment Calibration and Testing Serdces.

lilﬂﬁ'ﬂhiﬂ')‘UQﬂ

Equipment : Elactronic Balancs Cert.No.: 24MM282
Condition As-Received :  Used ltam Page: 3of 3
Reference : 2405-01660C-1

Result of calibration
2. Effect of off center loading

A mass of 100 g was placed to varlous position on the pan.
The weighing machine reading eror obtained s glven In the table

Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading

tg) (a) (8] (g} (g) ta)
00004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncaertainty Factor
(g} £:3] (5:3] (tmg] (k)
Unioad 0.0000 0.0000 015 213
oo 00100 0.0000 015 213
o0s 0.0500 00000 018 213
a1 0.1000 0.0000 0.158 213
05 0.5000 0.0000 015 213
1 1.0000 00000 .15 213
10 10.0000 0.0000 018 21
50 49.8993 +1.0001 017 2.06
100 99.9989 +1.0001 0.18 203
150 140,9008 +1.0002 029 2
200 199.9080 +0.0010 Q.30 2

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

~olo-
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Foundatan for Fdlsmal Development Natcrsl Food iramude NBELTIEITIS 17028
Food indiminal Laboratary Sence Certer CALIBRATION 0081

Calibration Certificate

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

+ Prakh 10260

H:’_u lofd
Equip Balance
Manufacturer: METTLER TOLEDD
Model: XSR205DU
Serial No.: C210685394
ID No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by meierawut Prapewuttipang ~ Approved by M/
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 for the Team
The are for a ility of app 9504

This Certificate |s issued In accordance with the conditions of acoreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to retognized national standards and Lo the
unis af messurement realized st the cormesponding rational standards laboratory. This certificate may not be reproduced other
than in full -except wih the prar written approval of the National Food Insttute.

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

ARANSSUTIILLAOSEEarIua TS 2
AuELEMERarURN TS aS8 INNSSLE TS %
Foundaron for indusiial Developme s Nahonal Food stiuee Ne&‘rﬂ&—lg 17025
Fiosd Indusinal Laboratory Sendce Certer CALIBRATION 0087

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Eletrafic Balace Manufacturer;  METTLER TOLEDD
Modal: XSRI0S0U Resolution:  0.00001 g/ 0.0001 9
Serial Mo.: C710685354 10 Mo UAE WaO.DIG/2556
Capacityr 220 g
Date of Calibration: 2 apre 2024 iage 2 of 4
! Amhignt ML 4 05 'C Relatwve bumidty: 95 = 23 %
Place of Calibration: Labaratory, UNTTED AMALYST AND ENGINEERING CONSULTANT €O, LTD.
Condition of Equipment: Good Condeion
Condition of This Results of Calibration:
L. Calibration Meshod: NFI Mothod W-MAO01  In-House Method based an UKAS Lsb 145 2019

3. Heterence Standards:
Reference Standard ~ Model Serial No, Calibrated By ~ Certificate No. Due Date

Standard Weight Class E2 Lmg to 200g B505567572 s M2304053S B Apri 2024
Instrument Model Serial No, Calibrated By Certificate No. Due Date
Thermo-Hygro Metor B08-H1 WFLETH 016723 Qualty Rebam QR-T3E 4 February 2025

3. Thes certification & traceable to 51 UNIT

4. Thes certficate was contified only for the instrument we calibrated

E. Thi ressuilt of calfration was lournd ACCUTATE 25 Shawn an dato and place of calbration anky.
1i n i

1. Repeatability of Reading:

tominal Value  { g ) Standare Dewviation of Resding (gd
Al 0.0000042
i) 0.0000052
160 D000036
00 1,000

2. Off-Center Error:
Amassof 100 g wes paced and mowed b vancus pesElan or pan
The batence reading obitaired is given n the table.

1 [ 2 3 4 5 (] (Maximum Difference]
{ g 2]t g 1¢ g 31C g 1€ o +IC @ } (g1
E 1000000 100 0001 955999 a9 e 1000001 100.0000 0.0001

FC5012 Revison: 01 Date: 20-04-65

SEsmESUTEILNLE0Sd sanULE RIS

3 % F
AUELEMEAZUITEN ISR NSSUETTS % /,:":3‘;
Foundaron for inchusmal Deveinomers Nanonal Food nsimue halinls L
Food rousingl Laborarory Service Carter GALIBRATION 0057

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDG
Modet:  ¥5RZ0SDU Reselution:  0.00001 g/ 0.0001
Sarfal No.: CI10685354 10 Mot LAE WAL 0102565

Capacity: 12 g

Date of Calibration: 7 spel 2004 Page 3of 4
Calibration Results:  (Continued)
Calibration Range:  0-80g
Calibration Adju: : Internal Calibration
3. Departure from Nominal Value; (Range: 0 - 80 g ; Resoluton: 000001 g )
Harning Value Standard Yaue Aoririge Reading Corredtion Unceranty Cowerage Factor
i g [ ] L g | | S | & g } A
Uniand 0.000000 0.00000 0.00000 0.0000086 200
001 0.001003 0.00101 -0.00001 0.0000088 100
no0s 0.005003 0.00500 0.00000 0.0000052 200
ool 0.000003 0.01000 000000 0.0000085 200
0os A1.045596 005000 000000 00000036 .00
o1 0.100011 010000 0.00001 0.000011 200
2] 0.500016 0150001 A.00001 0.000014 200
1 1.000043 100003 000002 0.000016 200
r 3 2000023 200001 0.00001 0.000017 200
s 5.000017 5 00002 0.00000 0.000020 2.00
1 10 CRHHIG 1000000 000001 0000026 2.00
Fut] 20.000031 20.00000 0.00003 0.000037 200
] 30000040 30.00001 000003 0.000050 200
] 50000028 50.00007 1.00001 0000068 200
8 BODIIDEE B0.00007 000005 ool 200

F-C5-017 Revisan: 01 Date: 20-04-65
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Faurdance for rouemal Developrmen Maronal Food insmue L NEC-TISI.TIS 17026
Food industial Laborafary Senice Cerver CALIBRATION 0961

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSAIOSDU Reselution:  0.00001 g/ 0.0001 g
Serial Mo C210685384 1D No.r LAE WAD.010/2565

Capacity: 170 g
Date of Calibration: 2 apn) 2004 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 81 - 200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )

Pormnal Ve Standard Value Mverage Reading Comrection Uncertainty Coverage Fartar
L g 1 ] [ | L | (= g 1 L3
50 90.00010 90,0001 0.0000 0.00015 200
100 10000006 100.0001 0.0000 000015 200
31 110.00007 110.0001 00000 000016 200
120 120.00009 1200000 0.0001 £.00017 200
130 130.00010 1300000 0.0001 400319 200
140 140.00014 1400000 0.0001 0.00020 200
150 15000004 150.0001 41,0000 00020 100
160 160.00010 160.0001 0.0000 000022 200
1 17000012 170.0001 0.0000 000023 200
] 200.00016 200.0002 0.0000 000028 200

The reported uncenainty of measrement wes based an & standard uncenainty multipied Dy @ covirage factor & | providing a

leved of confidence of approximately 95 %
[T e DR &

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

Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, P g, Bangkok 10260
Page Lof 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  mr.vothin Charoensuk Approved by & N.
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Technical Team
The are for a ility of i 95%

This Certificate = issued in accordance with the conditons of accreditation granted by the Thai Laboratory Accréditation Scheme
which has assessed the measurement capability of the Isboratory and its traceability to recognized national standards and to the
units of measuremment realized at the corresponding national standards laboratory. This certificate may not be reproduced other
tnan in full excest with the prior writhan approval of the National Food Tnstitute.

aEETTESLTLL a0l sanUUETs
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Foundahon for Indusma Cevsiopmenr Matenal Food msrue
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Calibration Report

Certificate No.: 2502226-002-01
Equipment: Electrani: Bance Manufacturer;  METTLER TOLEDD
Model:  XSRA0S0U Resolution: 000007 3 / 0.0005 9
Serial No.: C210685354 IO Nows UAE WAD.DVISES
Copacity: 825/ 2209
Date of Calibration: 20 March 2025 Page 20f 4
(= Armient 12+ 06 'C RelatveHumdty 48+ 15 %
Place of Calibration: 208 Bafance Room, UNTTED ANALYST AND ENGINEERING COMSULTANT COLTD.

Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1, Calation Meshod: NFL Method W-MADDL  Tr-Hewse Method based on LKAS Lab 14 - 2018
2. Reference Standars:

Reference Standard ~ Model  Serial Mo Calibrated By  Certificate No,  Due Date

Smndard Weight Tlass E2 g ta 200g B505567572 TS MZA041005 19 April 2025
Instrument Mode| Serial No.  Callbrated By Certificate No. ~ Due Date
Thermo-Hygro Meter E08-H1 NFLETH 017723 Qualty Rebarn QRIS-0%42 10 February 2026

3. This certificatson is tracsbie tu 51 UNIT

4. This centificabe was certified anly for the instrument we calibreted

5. This resdt of calilistion ws found accurste s shawn an date and place of caibeation anly
Calibration Results;

1. Repeatability of Reading:

Worming Value (g ) Standtartt Eation of Reading (-8
40 00000042
a0 00000042
100 0000000
200 0000000

2. Off-Center Error:
Ammmafl 100 g wea placed sl moved to varinus positon on pan.
The Bislance restling cotnined is ghoer i the takie

[o R O]
ot
@
™
1 z 3 4 5 3 (Masirum Differsnce)
(g 3ttt g d14 g yld g 31t g yl( g } =]
ioooont | weoont | 1oo.o00r | 1opooor | 1000001 | 3000001 1.0000

SEEEOESLTLL aTSdaarUILE = = =
AUEUSMISHIUTEN1S3aa nrSsuUE TS E //._"“'\'\ F
Fourdanon for indusima Cevelopmenr Masonal Fosd st

5 o NEC.TISLTIS 17025
Food Incusinal Lshoratory Service Cerver CN.IIR’AYION o0E1

Calibration Report

Cartificate No.: 2502226-002-01

Equipment: Bectrome Balanoe Manufacturers  METTLER TOLEDO
Madal: KSAI050U Resolution:  0.00001 g / 0.0001 g
Serial Nour C210665334 1D No.: LAE.WADO10/2565

Capacity: E2g/320g
Date of Calibration: 20 March 2025 Page 3 of 4
Calibration Results:  (Continued)
Calibration Range: 080 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: {Range: 0 - B2 g ; Resolution: 0.00001 g )

Normanal Valee Sxandan Vale Average Reading Comerian Ungertainty Coverage Factar
Ly} [ g} g ) = 3 ) 4

Urined 4,000000 000000 0.00006 00000057 200
0001 .001003 00100 0.00000 00000030 00
0005 0.005002 000531 000001 00000132 200
.03 0.010003 001002 0.00002 0 0OBHG 200
.05 0049336 005001 000001 U 200
(%) 0.100011 010002 00001 0001 | 200
0s 1500016 050004 -0.00002 0.000014 2.00

i 1000003 4 00005 000005 0.000016 2.0t

1 2000023 2 00006 000004 000017 200

3 5000015 500006 -0.00005 0000020 200

10 10000008 1000005 000004 0.000026 200

20 20000030 2000007 -0.00004 0.000037 200

] 30000039 0.00005 -0.00005 0000050 200

i 50000075 5000006 000005 0000065 200

4 000067 8000013 -0.00006 000011 200

FEETmnsslEILEdsdaan LS mIE

AL IErEA SR B e e s MOsSUaINS E ﬁ&‘"
Fourelaton for ndlsiisl Development hatioral Food insshute it
Food indusing Labatatory Serdce Certer ERCiaRATIoN oba
Calibration Report
[= No.: 002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSRI050L Resolution:  0.00001 g / 0.0001 g
Serial Mo.: C2106AS334 TO Mot LIAE WAD-DI0/2565
Capacity: 829/ 220 ¢
Date of Calibration: 20 Merch 2025 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: =80-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resoluton: 0.0001 5 )
Haminal Value Stanclard Valug Ayerage Reading Correctan Uncertainty Coverage Factor
(- (g} (g ) {93 {4 g3 &
) 2000010 90,0002 0.0001 000015 200
100 10000005 100.0001 00000 200016 200
110 110.00007 110.0002 0.0001 2,00017 200
120 124000069 120.0002 40001 200018 200
130 13000019 1300002 0.0001 200019 200
147 140.00013 1300007 0.0001 200019 200
150 15000009 15,0002 00001 200071 200
160 160.00010 1600007 0,001 200022 200
170 170.00012 1700002 1.0001 2.00023 200
200 200 00013 200 0oaz -0.0001 1.06075 100

The reparted uncomainty of messurement was basad on a standert uncertanty multiplied by 8 coverage factar & | praviging &

lowwl of confidence of approximately 55 %.
---------- o pe— dov N. wu.ru\sat—
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Fourdiance for ikl Daveioprmens Nencral Food Fsfinee Foundafian for indusial Development Natonal Facd Inshiute il ST |
Food Indusinal Laboratery Service Cenber Food industnal Laboratory Service Certter LIBRATION 0081
C;rtiﬁcate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: it Bt s
Address: 3 Sol Udomsuk 41, Sukhumvit Road, Madal: XSRS Resalution:  LODO0L g/ 0.0001 g
10250 Serial No.: COI2071672 10 Mo.: UAEWAD 0122563
Capacity: 221 g
e EL il Date of Calibration: 2 fan 2024 Fage 2of 4
Ci Ambent 245 + D5 'C  Relsive Humidite: 475 &+ 25 %
Equipment: Electronic Balance Place of Calibration: Lsboratary, UNITED ANALYST AND ENGINEERING CORSULTANT €O, LTD
Condition of Equipment: Goed Condition
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
1. Cafibrabion Mathod: NFI Mathoa W-MA-GO1 Tr-House Method based on UKAS Lab 34 £ 2009
2. Refersnce Standards:
Model: XSR2050U - .
Reference Standard Model Serial No. Calibrated By  Certificate No, Due Date
. Stanciard Wright Clsis E2 1mg ta 2004 BE0S5ETETD TCS MZI040535 Al 2004
Serial No.: 009071872 Instrument Model  SerialNo  Calibrated By (Certificate No.  Due Date
Thesme-Hygra Meter 6081 NFLETH 016723 Quality Reborn QR24-0343 9 February 2025
ID No.: UAE.WAD.012/2563 1. This eertification i traceshes 1o 51 UNIT
4, This certificate was certified only for the mstrument we calbrated,
Order No.: 2402283 5, This resuk of catbration wes found aceurate as shewn on date 3nd place af calipetion only
o ibr: its:
: 1. Repeatability of Reading:
Operation No.: 2402283-001
Rominal ¥eiee [ g | Standard Devistian of Reading (]
Date of Receipt: 2 April 2024 40 00000052
i) 0000163
Date of Calibration: 2 April 2024 10 R
20 0000053
2, Ofi-Center Error:
A mass of 100 g wesplaced and moved ta varkus POSIton an pan.
Calibrated by mrierawut Prapawuttipong Approved by The balance reating obtared ik given In the takle. -
Scientist { Mr.Pheraphat Tuanjit } / \'\
Manager, Division of Calibration Laboratory ®®® |
Date of Issue: 9 April 2024 for the Team K i ) /
&r &
S
The are for a ility of 95% im
This Ceruficate is isswed In accordance with the conditions of accrecation grantad by the Tha Labaratory Accreditation Scheme 1 2 = 4 " s

which has assessed the measurement capability af the laboratary and its traceability to recognized national standards and o the
units af realized at the natons standards laboratory. Ths certificate may not be reproduced other L 0 I 8 1
than in full except with te priar written approval of the Matonal Food Insttute. topo02 | 1opooo) | jooooop | sesess | 000001 | jo0.0o01

FC54012 Revision: 01 ate: 20-04-65

F-C5-009 Revisan: 01 Dete: 20-04-65

7, &7
gmarnssLAlEw IyadRIdearuLES EL X FEsmnssUTELNYE0EaarILE TS %
AUELSMEAEUAEN S SEEHNSEUATS PNl AUELSMMSAEUUETENSauAIMNSSLE TS ‘7,‘:/;\"‘\?\:5
Foundation for indusmal Development Nahorsl Focet irartute itk o M o Feundaton for reluatial Developrrent Mananal Food hsiuee il e B
Food indusing Labaraioy Serace Cenfer CALIBRATION 0081 Food ndustial Laboratory Sendce Certer CALIBRATION D061

Calibration Report Calibration Report
Certificate No.: 2402283-001-01 Certil No.: 001-01
Equipment: Electrons: Balance Manufacturer:  METTLER TOLEDOD Equipment: Eectronic Balance: Manufacturer:  METTLER TOLEDO
Madali  XSRI050U Resalution: 000001 g ( 0.0001 ¢ Model  XSRI0500 Resolution:  0.00001 ¢/ 0.0001 g
Serial No.: CUDSO71872 IO Mo.: LIAEWADI12(2563 Sarlal No.: CHDA0TIET? 10 Mot LAE WADLOT2(2563
Copacity: 220 g Capacity: 230 g
Date of Calibration: 2 agrl 7024 Page 3of 4 Date of Calibration: 2 il 2024 Page 4 of 4
Calibration Results;  (Continued) Calibration Results:  (Continued)
Calibration Range: 0-80g Calibration Range; B1- 20049
Calibration Adjustment: Internal Calibration Calibration Adjustment: [nternal Caiibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Besclution: 0.00001g ) 3. Departure from Nominal Value: [Range: 81 - 200 g ; Resolution: 0.0001 g )
Naminal Valug Sandard Vaki Average Reading Caornection Uncertanty Cerverage Factor Nammnal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{93 L g2 L 2 | i g J it g } L3 [ g ] Lo ) L g 1 g ) Lw ¢ ) L]
unigag 1.000000 000000 100000 00000088 200 40 8000010 500000 00001 000015 200
0.001 0.001003 0101 000061 0000005 200 100 10000006 1000000 00001 200015 200
0,005 0005003 000445 0.0000t 00000054 200 [§1] 110.00007 110.0001 00000 000017 2.00
001 0019003 DAL 000000 00000051 200 1an 12000009 12010000 a.0001 000018 20
005 1043356 005000 £.00000 0000005 200 130 13000010 1300000 0.0001 0.00018 200
o1 0100014 0.10000 000001 D.anoG1 200 140 140.00014 1400001 0.0001 100020 200
05 0 500016 050001 000001 0000634 200 150 15000009 1500001 0.0000 0.00020 200
1 1000003 100002 .0000% 0000016 L00 160 16000010 160.0001 2.6000 000022 200
i 2.00002% 200001 00000 0000617 200 1 17000012 17000011 0,0000 0.00023 200
5 5000047 500002 000000 0000620 2.00 00 20000016 200.0000 0007 0.00028 20
- 1y 0000008 10.00000 000001 0000025 200
bl 20000031 2000002 00000 0.0000%7 200
an 30000050 30,0000 000001 .000052 200
50 50000075 50.00004 00001 0000068 100
1] B000065 500005 000002 2.00011 2m

The reported uncertanty af messurement wis bsed on 8 standand uncertainty muliphed Uy @ coverage factor & , prowiding 3
ievel of confidence of aporodmatety 95 %

[E— F

F-C5-012 Revislon: 01 Date: 20-(4-65 FCS5-012 Revisan: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2502226-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
10260
Paga 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
1D No.: UAE.WAD.012(2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  Mvotsin Charcensuc  Approved by br M.
Scientist ( Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The are for a ity of i 950

This Certificate i= msued in accordance with the condions of acoreditation granted by the Thal Laboratory Accredidatan Scheme
which has assessed the measurement capabiity of the laboratory and its traceability to recognived national standards and to the
units ‘of measurermant realized at the corresponding national standands loboratory. This cendicate may nal be reproduced other
than In full except with the price written approval of the National Food Institube,

FazrnssLlEuuysdsdaslLE v s
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Fourdaron for Indusmal Develapment Msfonal Food instife ,"m‘\“
Food irdustmal Laboratory Senice Certer NECTISens 1028

Calibration Report

Certificate No.: 2502226-001-01

Equipment: Electranic Balence Manufacturer;  METTLER TOLEDG
Model: XSRA050U Resotution: 000001 g / 0.0001 ¢
Serial No.: CI0S071672
Capacity: 825/ 230g

Date of Callbration: 20 March 2025 Fage3ofd

Calibration Results:  (Continued)

Calibration Range:  (0-80 g

Calibration Adjustment: Intemal Calibraton

3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g )

1D No.: UAE WAD.012/2563

Homiral Vake Standard Yalue Average Reatding Comecton Ungertainty Cowerage Factar

[ 9 ] { g ¥ { g ¥ [ 1 (= g | ]

unioag 0.000000 0,00000 0.00000 00000085 200

0.001 0.001003 0.00100 0.00000 0.0000052 200

0005 0.003002 0.00500 0.00000 0.0000054 200

am 0.010003 0.01000 0.00000 00000091 200

.05 0045995 0.05000 0.00000 0.0000098 200

o1 0100011 010000 0.00001 0.000011 200

05 0.500016 0.50000 0.00002 0.000014 100

1 1.000003 1.00001 -0.00001 0000015 200

2 2.000023 2.00005 4100003 0.000017 200

5 5.000015 5.00005 -0.00003 0.000021 200

10 10.000003. 10.00005 000004 0.000026 200

20 20000030 2000017 ~0.00009 0.000037 P

30 30.000039 30.00012 -0.00008 0.000050 200

50 50.000028 50.00014 000011 0.000068 200

BG 50000067 B0.00020 000013 0.00011 100

°
AT et P
e FoOundstion fof nousal Oevelopment Matione Food Feme Pafy
ey Food nckstral Labaratory Serice Center ERCrRAT o ok
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Electronic Baance Manufacturer:  METTLER TOLEDO
Modat;  XERA0SCU Resolution: 000001 g / 00001 g
Serial No. CO09071872 ID Ne.: UAEWAC112/2553
Capacity: 8292309
Date of Calibration: 20 March 2025 Faga 2 of
Conditi Aarivient 202+ 06 "C  MelatveHumgty: A : 35 %
Place of Calibration: 208 Balance oo, UNITED ANALYST AND ENGINEERING CONSULTANT 00,70
Condition of Equipment: Goed Condiion
Condition of This Results of Calibration:
1. Calitwation Methad: NFT Method W-MA-001  Tn-House Method based on UKAS Lab 14 : 2019

2. Refererce Standards:

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

Standard Weight Class E2 1mg te 200g B305567572 TS M24041005 19 apni 2025
Instrument Model Serial Mo,  Calibrated By Certificate No.  Due Date
Thomer-Hygro Metor G08-H1 NFLETH 017722 Qusity Reborn QR250542 10 February 2026

3. This certification is traceatike to SEUNIT

4. This cortdficate was certifiod ooly for the instrument we calibrated.

5. Thes result of calforation was found accurste as shown an date and place of caiibratan ony.
Calibration Results:

1, Repeatability of Reading:

Momrsl Valie [ g ) Siandard Deviation of Beading Lo}
0 0.0000052
0 0.0000042
100 0.0000000
200 0.0000000

2. Off-Center Error:
b mass of 100 g was placed and moved to various pasibon on oan,
The bafance reading obtaingd |5 gresn m the table.

: i
: .’
1 2 3 4 5 & (Maximum Difference)
L g 34 g d0( g 31t g J|d g Jjl g3 i 9 %
1000001 | 100.0000 | so0.00m | iroooot | tooonm | ipooonz 0.0001

S,

o e,
e
FEAMNSETEILSOSTasnuains = X
A Bt BT Ty B R R e f,r/g\/'"“‘:\‘\-
Foundstion for ouss Oewicpment Nahonal Food nsfoe gl e
Frooe inckminis Lsborstony Serece Centor EREEE
= .
Calibration Report
Certificate No.: 2502226-001-01
Equipment: Blectranic Salare Manufacturer;  METTLER TOLEDO
Modal: KSRASOU Resolution:  0.00001 g / 0.0001 g

Serial No.i (00071672 10 No: LA WAOLDIZZSEE
Capacity: H2g/ 2200
Date of Calibration: 20 March 2025 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range; >B0-200 g
Calibration Adjustment: Intemal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Reschution: 0.0001 g )

Nomral Value Standard Ve Average Beading Carection Uncertainty Coverage Factar
L g] [ g ) (g 3 L.a 1 (= g | L3
90 90.00010 90.0002 0001 0.00015 200
100 100.00006 100.0001 0.0000 01.00016 200
110 11000007 110.0001 0.0000 0.00017 200
120 120.00009 120.0002 -0.0001 0.00014 200
130 130.00010 130.0003 -0.0001 0.00019 20
130 140.00013 1400002 ALooat 000019 200
150 15000009 150.0002 0001 0.00031 200
160 160.00010 160,000 -.0001 0.00037 200
17 170.00012 170.0002 40,0007 0.00003 100
200 200.00013 200,002 A0.6001 0.00008 200

“Thir reported uncartainty of moasurement was based on 3 standard Lncertainty muRiphed by a coversge factor & | providing n

vl confidency of apprTaimatesy 95 %,
e N-&?ch}r
;
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-NRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-29 FAX.D-2710-0484

MECTISETEITEIS
CALSIRATION 0008

Cert. No.: 24TM1113
Page: 1of 3

Certificate of Calibration

Equipment : 800 Incubator
Manufacturer : ARCO
Model : UC4-1320
Serial No. : -
1D Ne. : UAE WAD.0G2/2550
Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Fioor 2
Received Order ; 11 July 2024
Calibration Date : 11 July 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50£30) %
Calibrated by : Tawatchai Pama
Approved by : W
Approved Signatory
{ ) Ponpan Paipim
(/) Suwit Imjai

{ ) Kunchit Promprat

Issue Date : 14 July 2024

The Uncertainties ars for a probability of app 5%

This cenflicate may not be reproduced ather than in Rl sscept with the priar writken
Approval of 1he head of Carporale Services 3 - Equiment Caliteation and Testing Services

wnanslupauay

Equipment : BOD Incubator Cert. No.: 24TM1113
Condition As-Recelved : Used item Page: 3of3
Reference : 240702430041
Result of Callbration :- (") Without Adjustment
Function of UUC" ; Temparature Source
Fresh air setting : Mot Available
Calibration | UUC* uuc* Temperature Temperature | Overall |Coverage
Point | Setting | Reading stability uniformity | Variation| Factar
(ch (") | (c) (£°C) {e) (e) k
200 20,0 18.8 0.55 0.66 1.5 2
C T {°c} "
Paint Position
(G} 1 [ 2 T 3T &4 1 68 [ 8 [ 7 | 8 Jeety] (#c)
200 | 2o210] 20331 | 20162 | 19.645 | 20.287 | 20.070 | 18.838 | 19.781 | 19,954 0.78

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

Temperature stability : One-half of the greatest i difference of d

al any ona sensor.

P iformity : The i i af s wes at any sensors and the measured
temparature at the referance location which are observed at the same time or at as close an ohservation tima as.
pessile to tha pattem or h within the chamber under steady-state conditions,
Overall + The Dif of tha maximum and mi d temp through i
UUC* : Unit Under Calibration

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

The reportad uncartainty of measurement was based on a standard iplied by a Je}
factar k. a leval of aof agp 85 %.
-olo-
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Equipment : BOD Incubator Cart. No.: 24TM1113
Condition As-Received :  Used llem Page: 2of 3
Reference : 2407-02430C-1
Procedure Used :-
Cadil ware ducted using calibration p CP-0T0Z based on TLAS G-20 according to direct
measurement method with Data ] which connected with i Temp Detesctor { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrumant Serial No. Cert. No. Traceabls Dus Date
1) Data Acquisition MY48023832 23LMmiz2 TPA 26 Jul 2024
2. This certificate is valid only to the ltem calibrated on date and place of calibration.
3. This certification is to the Ir | System of Unit
Remark : TPA : Technology Promotion Association { Thailand - Japan |
Result of Calibration :- {*} Without Adjustment
Function of UUC* : Temperature Scurce
Fresh alr setting : Mot Avallable during
Begi Finished
Temp. ('C) 28 az
-{ REL.Humid. | % | 78 55
2 . [AC Supply ( Voll ) 233 234
; 3
! 2 o Position : RSt
H Tiiie ID No.:
8 | 8 — 1 18-16RTD-01
E ot 2 18-16RTD-02
Wi 7 T / B T -0 |
< 4 [1eeRTD04
W 5 18-16RTD-05 |
&
7 |ztteRTDO7 |
Probe Instailation Datails : Dimension of Chamber : B | 1616310 08
i E iy R 8 (ref) | 18-16RTD-08
b= 10 em W= o m
c= 0 em H= 1.2 m
Capacity = 088 m*
'
enasluAIuAN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250

== i

NBCTISITISTTOIN

TEL.D-2717-3000-29 FAX [-2719-9484 EALSRATION D328

Cert. No.: 24TM1114
Page: 1aof3

Certificate of Calibration

Equipment ; BOO Incubator

Manufacturer : ARCO

Model : UG4-1320

Serial No. :

1D No. : UAE WAD.018/2559

Submitted by : United Analyst and Enginsering Consultant Co.,Lid,
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Recelved Order : 11 July 2024

Calibration Date : 11 July 2024

Ambiant Temperature : (26:10)°%C

Relative Humidity : (60%30) %

Calibrated by : Tawatchal Pama

Approved by : £M

Approved Signatory

{ )} Ponpan Paipim

(3/) Suwit Imjai

{ ) Kunchit Pramprat

Issue Date ; 14 July 2024

The Uncertainties are fora P y of app 95%

This certifcate may not be reproduced other than in full, mcept with the prior weitian
Approval of the hesd of Cerpeeals Seryices 3 - Equipment Calibretion and Testing Services,

Lanm-s'laianu




Equipment : BOD Incubator Cert. No.: 24TM1114
Condition As-Recelved :  Used item Page: 2of3
Reference : 2407-02430C-2
Procedure Used :-

G fon were | using CP-0TO2 based on TLAS G-20 according fo direct
measurement method with Data isition which with Resi: ire Datactor ( RTD ).

Equipment :

The temperature scale used was based on ITS-80,

Condition of this result of calibration
1. Raference standard Instrument:-

Instrument Serial No. Cert. No, Traceable Due Date
1) Data Acquisition MY49023832 23LM122 TPA 26 Jul 2024

2. This cerificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit
Remark : TPA | Technology Promotion Association | Thailand - Japan )

Result of Callbration :-

Function of UUC™ ;

Temperature Source

Fresh alr setting : Mot Available
2 4
&
3 o G
ﬁ‘)
i g 1™ I8

Probe Installation Details :

a= 10 om D=

b= 10 om W=

o= 1n om Ha=
Capagity =

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVY
5344 PATTANAKARN

3 BUIPME
ROADSOE

(*) Without Adjustment

‘B'
@I\Eﬂ

&

N

Dimension of Chamber :

Environment during calibration
Beginning Finished
ey 28 29
REL.Humid. { % ) 78 72
|AC Supply ( Volt ) 233 234
. Ref. Std.
Pasition : 1D No.:
I
==
s o 5 |
4 25-16RTD-04
5 22-16RTD-05
& | 20-16RTD-06 |
7 ] 20-16RTD-07
8 | 2216RTD-06
= & (ref.} 22-16RTD-08
m
m
e
'
enaslupungu

HECTRITHITOR
CALENATION 0088

Cert. No.: 24TM588

Certificate of Calibration e
Equipment ; BOD Incubator
Manufacturer ; ARCO
Model : UR-1320
Serial No. : -
1D Ne. : LIAE WAD.006/2563
Submitted by : United Anatyst and Engineering Consultant Co. Ltd.

Location :

Recelved Order :
Calibration Date :

Amblent Temperature ;

Relative Humidity :

Calibrated by :

Approved by :
{ ) Ponpan Paipim

{ w7} Suwil [mjai
() Kunchit Promprat

Issue Date

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhaneng,

Bangkok 10260

Lab Floor 2

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

Krisda Malee

Approved Skgnatary

5 April 2024

The Uncertainties are for a

Iy 955

Vi cartificate may oo e opmdo;

Appraval o the head af Corpurale S

wnms‘ldmuqu

A 0065064

BOD Incubator Cert. No.: 24TM1114
Condition As-Received : Used Item Page: 3of 3
Reference : 2407-02430C-2
Result of Calibration :- {*) Without Adjustment
Function of ULIC* : Temperature Source
Fresh air setting : Mot Avadlable
Calibration | UuC* | uuc* Temp: T Cverall
Point Sefting | Reading stabllity Factor
t°G) (C) | (*C) (£°C) (°c) (e L3
20.0 200 19.9 0.28 0.81 12 2
Calibration Temp [*C) .
Point Position g
{"C) 1 [ 2 T 37T aTs [ 7 8 |afret)| (2cC)
200 | 20.361 | 19.640 [ 20312 [ Z0.079 | 19.908 | 19.37:' 16955 | 18.618 | 18.758 0.48

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

Temperature stability : One-half of the greatest ff of Ire at any one sensar,
T : The i difference of measured temperaturas at any sensors and the measured
temperature at the reference location which are observed at the same tima or at as close an observation time as
possible to the: pattern ar within the chamber under steady-state conditions.
Overall 1 The D af the maxi and mini ation.
Uuc* : Unit Under Calibration

MNote @ The reported uncertainty of measurement was included stability and excluded uniformity |

The reported uncertalnty of measurement was based on a standard plied by a il
factar k, providing a level of of i 05 %.
~olo-
'
enasluAIuAy
Equipment : BOD Incubator Cert. No.: 24TM588
Condition As-Received :  Usead ltem Page: 2of3
Referance : 2404-000400G-2
Procedure Used :-
Ci ion ware using CP-0T02 based on TLAS 3-20 according fo direct

maeasurement methed with Data Acquisition which connected with Resistanca Temperature Detecior (| RTD ).
The temperature scale used was based on [TS-80.

Condition of this result of calibration

1. Reference standard instrumant:-

Instrument Serlal No. Cert. No. Traceable Due Date
1} Data Acquisition MYS7013711 2AMIIS TPA 11 Jul 2024
2. This cartificate is valid only to the item callbrated on date and place of calibration.
3. This ion is to tha i System of Unit.
Remark : TPA : Technology Promolion Association | Thailand - Japan |
Result of Calibration :- {* ) Without Adjustment
Funetion of UUC* : Temperature Source
Fresh air setting : Nat Availabla during
Beginning Finished
28 a7
f 45 a7
z = [AC Supply ( Vot ) 220 221
3 S
g el : Ref. Std.
H T Position 1D No.:
LA - 1 |ezemTo-20
P 2 18RTD-2/2
Wi 7o JH / a 1BRTD.213
L ]
e S N 1L
wW 5 18RTI
] 1BRTD-2/6
7| teRTD2m
Probe Instailation Details : Dimension of Chamber : = B d
a= 10 cm D= 082 m 8 {rel.} 18RTD-2/8
b= 0 cm W= 12 m
c= 10 cm H= 12 m
Capacity = 0.89 m'
’na3
a1209741



Equipment : BOD Incubator Cert. No.: 24TM588
Condition As-Recelved : Used ltem Page: 3cf3
Reference : 2404-00040C-2
Result of Calibration :- { "} Withaut Adjustment
Function of UUC* ; Tamparsture Source
Fresh alr setting : Mot Awailable
Calibration | wuc* | wuc* | T T Overall
Point Setting | Reading stability uniformity  |Variation| Factor
(¢ t*cy [ (*C) (£°C) (°C {*C) k
200 20.0 19.0 047 0.62 1.4 2
Calibration Measured Temperatura | "C | Uncartainty
Point Position
(’c) 1 ] 2 | 3 | 4 | 58 [ & [ 7 | & [opety]| (s}
20.0 | 20289 | 19.835 | 20129 | 19.985 | 20.190 | 20.180 [ 20.300 | 20457 | 20.248 0.67

Average” : The average of 30 values in each pasition,

Temperature stability : One-half of the greatest maximum diffarence of measured temperature at any one sensor.
Temperature uniformity : The maximum of i al any sensors and the measured
ftemperature at the reference location which are observed at the same time or at as close an observation time as
pessible to determine the temperature pattern or homoganeity within the chambar under steady-state conditions.
Owverall Varlation : The Differance of the maximum and minimum measured temperatures throughout observation,
UUC*® : Unit Under Calibration

Maote © The reported uncerainly of measurement was included stability and excluded uniformity .

The reparted uncertainty of measurement was based on a standard i ied by a
factor k, providing a leval of confidance of approximataly 85 %
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Technology

Service Report

TO FOR

Company: United Analyst and Engineering
Consultant Co., Ltd. _ Bangkok-HQ

Work Order Number: WO-00018067

Contact: Karnphong Boonpuang
Address: 700/2 wijfi 1
M Email: karnphong.b@uaeconsultant.co.th

Phrakhanong District, Bangkok, 10260
rakhanong District, Bangkol Tel: +66 2763 2828 (7021), +66 8 6347 7390

WORK ORDER INFORMATION

Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Paid
SKALAR SAN++ Classic
Product 2SAN59000 PO No. SSPR2400629
Serial No. 182688 Warranty No.
Contract No.

PRODUCTS SERVICED

Installed Product Id Serial Number Product

PROBLEM DESCRIPTION

PM 1/1
Billable Billable
Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00071161 | YON9Yuin 02/20/2024 8:53 AM | 02120/2024 6:07 PM | 9.23333
Chanphong
Ronnarit
WL-00092966 02/20/2024 8:53 AM | 02/20/2024 6:07 PM | 9.23333
Dechnawarat
Total 18.46666 | 0 0

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand

Phone +66 2 639 7000 Fax +66 2 333 1026
e | of 2
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LIAE FML5.0.016-140L/08-5EP- 2020

fmungaiialdeu
References Certificate Number. : 234TM588
Equipment : BOD Incubator

Model : UR-1320
Serial No.: -
ID No. : UAE.WAO.006/2553

Manufacturer : ARCO
Calibration Point : 20.0 °C
Unit Under Calibration Setting : 20.0 °C
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eﬁ DKSH

Line Number | Work Description

WL-00071161 | vin PM 3uusan

WL-00092966 | i1 PM (3usay

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description i
i o 2 Quantity

RECOMMENDED PARTS

T ——

wusinarl il , avlna wrsiitmas Ammonia 399 2 51813 (9220, 3026) , axlua

w151fitmas Phenol uax Cyanide 37u2u 6 51810115 (5454, 3028, 3031, 3034, 3036, 3150)

REMARKS
L 1

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer's return travel time.

Customer Signature:

%‘ | !D Technician: Yongyuth Chanphong

Job Title: Service Manager

Customer Signature Email: yongyuth.yc@dksh.com

Date: 04/10/2024

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand
Phone +66 2 639 7000 Fax +66 2 333 1026

wonanslamufi’ "

Delivering Growth - in Asia and beyond
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= DKSH

Check with Standard

Item Characteristic Before After Remark

14 Base Line Test O pass O Fail EIN/A [E Pass O Fail O N/A

15 Detector Signal Test Ol pass [0 Fail I N/A | E Pass [ Fail O N/A

Summary of checked

= The instrument can work normally and efficiently. (1a3aviiaYasinsavinawldnduasiilszdngain)
o The instrument can work but it's requiring to maintenance. (1A%asflafaaunsavinaulsudsiatingesinm)
o The instrument could not work it's requiring to repair. (LA3avdia¥a liianunsavituldussasnisedaniing)
Remark :
* Pump tube UAY Air tube 15 W lelal nauszazAnsladay

** aylua 9220 (Manifold T,StSt needle) tin‘liauisazan’le uazlsi 114 5216 naunuIAs

*++ az'lna 5454 (Nipple N5) 1&e laviinsuldaulmiunay

Wigwie wuniayluana AULAUG

1. az'lua wiilinas Ammonia 314U 2 518015 (9220, 3026)

2. a¥'lvia wamfieas Phenol uag Cyanide 31U3U 6 518A1S (5454, 3028, 3031, 3034, 3036, 3150)

Standard Equi Used
Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 8-Jul-2024
Thermo hygrometer S/N 39520444 Due date : 27-Dec-2024

Technology % DKSH
Job No. WO-00018067
Test Report
Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 20-Feb-2024 Period 12 Month
Environment temperature | 24.7°C Humidity 62.2 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect B Pass O fal |E Pass O Fail
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer [ Pass O Fail [ Pass O Fail
n P T Pass O fal |0 Pass [ fal
5 Auto sampler B Pass O Fail [ Pass O Fail
6 Module holder
- Motor pump E Pass O fal | Pass O Fail
- Pump tube I Pass E Fail [ Pass 0 Fail *
- Air-injection O Pass [ Fail [ Pass O Fail *
~Chemistry manifolds, Switching valve, O Pass B fal |0 Pass O Fal Ee
Coil, Membrane
7 Detector
Filter G Pass O fal |[ Pass [ Fail
- Flow cell G Pass O Fail G pass [ Fail
- Lamp B Pass O Fal | pass O Fal
8 Interface [ Pass O Fal |[ pass [ Fail
9 Rinsing valves [0 Pass I Fail [ N/A | Pass Ol Fail G N/A
10 Temperature / Reactor [ Pass [ Fail CIN/A | Pass [l Fail CIN/A
11 Flame photometer O Pass [ Fail [ N/A | Pass O Fail I N/A
12 UPS / Stabilizer [l Pass [ Fail [1N/A | [ Pass [ Fail [ N/A
Warning and Error Checked
Item Event Before After
13 Error list [ None [ None
O Appear O Appear

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Delivering Growth — in Asia and Beyond
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Avenaria ] |13 )

G A
TestBy : Approved by : I Her

(Mr. Yongyuth Chanphong ) (Mr. Eknapong Wankliang )

Position Supervisor, Technical Service Position : Manager, Technical Services

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

Delivering Growth — in Asia and Beyond Page 2/2
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Technology %fé DKSH

Service Report

TO FOR

Company: United Analyst and Engineering Work Order Number: WO-00074079

tant Co., Ltd. _ Bangkok-H
Consutant Co., Ltd angkok-HQ Contact: Karnphong Boonpuang

Address: 700/2 wyfl 1
N Email: karnphong.b@uaeconsultant.co.th

Phrakhanong District, Bangkok, 10260
rakhanong District, Bangko Tel: +66 2763 2828 (7021), +66 8 6347 7390

WORK ORDER INFORMATION

Top-Level Order Type Preventive Maintenance
Installed Product ID 1B-00105024 Billing Type Chargeable
SKALAR 2SAN59000
Product SAN++ Classic CFA 230V | PO No. HPO-250400209
2SAN59000
Serial No. 182688 Warranty No.
Contract No.

PRODUCTS SERVICED

Installed Product Id Serial Number Product
SKALAR 2SAN59000 SAN++
1B-00105024 182688 Classic CFA 230V 2SAN59000

PROBLEM DESCRIPTION

PM 1 afu/il “*luisuasianiauii Q-120095

Billable | Billable
Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00342192 Yongyuth 05/23/2025 9:30 AM | 05/23/2025 6:00 PM | 8.5
Chanphong

Total 8.5 0 0

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand
Phone +66 2 639 7000 Fax +66 2 333 1026

tensnT ldaudi '

Delivering Growth - in Asia and beyond
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Technology %fé DKSH

Line Number | Work Description

WL-00342192 | - vin PM t53uan, tndaswsanlaem

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line
2 o 2 Quantity

RECOMMENDED PARTS

azluadsaviinrsdedaonnn 7 s1un1s Ao Pump tube 3 51813 (SA3028, SA3032 uax SA3034), naaa
Halogen 6V/10W (90020012) 1 576A15 977U 2 uaan, Tubing polyethylene 3 51en15 (SA3142, SA5141 uax
SA5142)

REMARKS
L 1

Travel Time Disclaimer:
Please note that the travel time in this report only includes time taken to reach the installed equipment location. It
does not include our engineer's return travel time.

Customer Signature:

K WM Techr?ician: Yc:ngyuth Chanphong
Job Title: Service Manager
Customer Signature Email: yongyuth.yc@dksh.com

Date: 06/06/2025

! Reach us at DKSH Service-Hotline : +66 2 639 7000
2533 Sukhumvit Road, Bangchak, 10260, Phrakhanong, Bangkok, Thailand
Phone +66 2 639 7000 Fax +66 2 333 1026

s ldmudie 2"
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Job No. W0-00074079

Test Report

rectnobss €& DKsH

Check with Standard

Item Characteristic Before After Remark
14 Base Line Test O pass O Fail EIN/A [ Pass O Fail O N/A
15 Detector Signal Test Clpass [0 Fail I N/A | E1 Pass [ Fail O N/A

Summary of checked

= The instrument can work normally and efficiently. (ndssfiaamsnsninonldunaua:: Fnm)

o The instrument can work but it's requiring to mai (swizsfiaTamr Ausidostngring)

o The instrument could not work it's requiring to repair. (iniasiinlimumminalfudsosndauig)
Remark :

* Pump tube, Tubing polyethylene uaz Air tube Guidausnm lauwdouorIndimuaudanuszuznslinm

varuing ueierlnsAadound 7 num 7

1. o<lwsl winilnef Ammonia d1waw 3 mums (SA3032, SA5141 ua: 90020012)

2. oz'wsl wanilinad Phenol uaz Cyanide $mwau 6 nums (SA3028, SA3034, SA3142, SA5142 us: 90020012 )

Customers United Analyst and Engineering Consultant Co., Ltd.
Equipment Continuous Flow Analyzer Manufacturer SKALAR
Controller Mdel SA5000 Auto Sample Model SA1052
Controller Serial No. 182688 Auto Sample Serial No. 181729
Date of test 23-May-2025 Period 12 Month
Environment temperature | 24.3°C Humidity 54.4 %RH
Results
Instrument Checked
Item Characteristic Before After Remark
1 Visual inspect G pass O Fal |E Pass O Fail
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer [ Pass O Fail [ Pass O Fail
4 Program T poss O Fal |0 pass O Fail
5 Auto sampler B Pass O Fail [ pass O Fail
6 Module holder
- Motor pump [ pess O Fal |0 pass [ Fail
- Pump tube I Pass E Fail [ Pass 0 Fail *
- Air-injection B Pass O Fail [ Pass O Fail *
~Chemistry manifolds, Switching valve, E Pass O fal |0 Pass O Fail
Coil, Membrane
7 Detector
Filter G Pass O fal |[ Pass [ Fail
- Flow cell G opass [ Fail G pass [ Fail
“Lamp B Pass O fal | Pass [ Fail
8 Interface [ Pass O Fail B pass O Fail
9 Rinsing valves [0 Pass I Fail I N/A | Pass [l Fail I N/A
10 Temperature / Reactor [ Pass [l Fail CIN/A | Pass [ Fail [1N/A
11 Flame photometer O Pass [ Fail @ N/A | Pass O Fail I N/A
12 UPS / Stabilizer [ Pass [ Fail O N/A | pass D Fail O N/A
Warning and Error Checked
Item Event Before After
13 Error st T None, E None
O Appear O Appear
DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260 \1“
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com lanm’ ﬂ')uﬂu
Delivering Growth — in Asia and Beyond Page 1/2

fecnelos &= DksH

Base Line Test : Reagent_Baseline_CN_Phenol_NH3

==
!

DKSH Technology Limited (Head office)

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260

Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com laﬂm’ ﬂ‘)uﬂu
Delivering Growth  in Asia and Beyond Page 3/2

Standard Equi Used
Equipment Equipment I.D.
Digital multi meter S/N 57600592 Due date : 19-Jun-2025
Thermo hygrometer S/N 39520444/904 Due date : 27-Dec-2025
TestBy : Approved by :
(Mr. Yongyuth Chanphong) (Mr. Eknapong Wankliang )
Position : Supervisor, Technical Service Position : Manager, Technical Services

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

1enm3 imuan
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fecnelos &= DksH

Detector Signal Test : Phenol

S
Law
i
= o . 5 = >
= rAVA . Result Window
Oiplions
W Fomat =) Pt o] Bwe
Detaied Resuts”  Caibrat Stabmiics | Edt Table & Method |
Module Name f Calbration | Qrder 150 B465
Phenal
0.04
; 003 | | . _“:f?:s—:n""g':u"
£ p.02 -
i
E 0.01
0
o 10 20 30 40 50 60 70 &0 90 100
Concentration
2 =.D0103458165495 b = 0.00038554357360
RSD = 0.00021968031634  r = 0.99965622212069 R2 « .99931256282047

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

1ensn 3 llmuan
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Detector Signal Test : NH3

B ek ——
DA I o - o il R [ — e
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SN KR

Detaled Resuts Calbration | Statstcs | Eot Table § Method |
Module Name  Ammanis Catbration | Order (S0 3466

Ammania

Paak Haight

I 30
Concentration

a =-0.00026360463507 & = 0.00T193123715462
RSO = 0.00567003480097 r= (.95972084460113 A2 = 1.993441 76713000

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

1onsn llmuau
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

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

. . L.No.! 7
Certificate of Testing e 1ot
Equipment : DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HESMO013
ID No. : UAE EFM.016/2563 (EFM.DO.05/63)
Received Date : 24 December 2024
Test Date : 25 December 2024
Reference : 2412-0604WSC-1
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 : Walalak Sirithean
Sathp
Approved by :
Approved Signatory

() Pornthippa Tameyakul
{ ) Ponpan Paipim
&) Saithip Meangmai

Issue Date : 25 December 2024

Technology %& DKSH

Detector Signal Test : CN

[ o T ot | et it |ty 37581
P ey Sheas i ey bwme

AR e R =

]
o monng et
TR A

0 48 L]

Opiions

[Calbratior | Siatatics | Ede Table 8 Methed |

/" Delaied Fenaty
Mockile Name Totsl CN Calbraion. | Order 150 8486 -
Total CN
0.8
E 05
£ 04
T 0.3
- 0
& 04
o
o 20 40 80 B0 00
Concentration

2 =000097127625887 b = 0.00572684652011
RSO =000357388743950 r=039907882564411 A2 = 0 99975 766557144

DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66 2 639 7000, Mobile +66 93 813 8681, yongyuth.yc@dksh.com, www.dksh.com

1ensn 3 llauan
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Cert.No.: 24TW271
Page.: 2 of 2

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

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

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 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 : Di Oxygen Meter Adj| With Air 100 %

Dissolved Oxygen Probe No.: 9K9G0097

Titration Method DO Meter )
Standard Deviation
(Azide Modification Method) Reading
(mg/lL) (mg/L) (mg/L)
820 8.19 0.0089

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  [lac-MAA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 e e
TEL 0-2717-3000-29 FAX 0-2719-9484 CALBRATION 0308

Certificate of Calibration  cen no. 2amies

Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HESM0013

ID No. : UAE.EFM.016/2563(EFM.DO.05/83)

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

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

Location : TPA On Site Calibraticn Laboratory
Received Order : 24 December 2024

Calibrated Date : 25 December 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (60+30)%

AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

K&mc)\‘&'

Approved Signatory

Approved by :

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

Issue Date : 25 December 2024

The U ies are for a p ity of 85%

This cerliticate may not be reproduced other than in full, excapt with the prior written
Approval of the head of Corporate Servicss 3 : Equipmant Calibration and Testing Services.

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

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

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

Cert.No.: 24TW57

Page.: 1 of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer ; Horiba
Model : LAQUA-DO210
Serial No. : HE2L0018
ID No. : UAE.EFM.016/2566(EFM.DO.01/66)
Received Date : 12 March 2024
Test Date : 13 March 2024
Reference : 2403-0385WSC-4
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 (504£20) %
Test Procedure : In - house method : CP-CH8

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirthean

Approved by :
Approved Signatory

() Pornthippa Tameyakul
( ) Unnopphol Harachai
(/] Saithip Meangmai

Issue Date : 15 March 2024

Equipment : DO Meter with Sensor Cert. No.: 24LM193
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2412-0604WSC-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on |TS-80.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable tc the International System of Unit.

Remark : TPA : Technolegy Promation Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement
This instrument was connected with _temperature sensor, S/N.: 9K9G0097
C: uuc Coverage
Depth Temperature Reading Error Uncertalnty. Factor
{mm ) (C) () (C) (£C) k
80 15.003 15.0 -0.003 0.16 2.00
80 30.002 20.9 -0.102 0.16 2.00
45.0 80 45.004 44.8 -0.204 0.16 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k, alevel of of approxi 95 %.

-00o0-

a
Cert.No.: 24TW57
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 - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO01 23MM405 16 July 2024

2. Standard Material -

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM17863316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K2J0004
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mgrL)
8.18 8.18 0.0084

This report was certified only for the instrument we tested./t is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
cther in full without written approval of the laboratory

-00o-




A

CORPORATE SERVICES 3: EQUIPMENT CALIB

34/ PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ey . )
TEL.0-2717-3000-20  FAX.0-2719.9484 CALIBRATION 0008 Equipment : DO Meter With Sensor Cert. No.: 24LM42
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2403-0385WSC-3
Cert. No.: 24LM42 Procedure Used :-
Page.: 1 0f 2 Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparisen with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on [TS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Certificate of Calibration

Equipment : DO Meter With Sensor Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer A52847 2311222 TPA 10 Oct 2024
Manufacturer : Horiba 2. This centificate is valid only to the item calibrated on date and place of calibration
3. This certification is lraceable to the international System of Unit.
Model: LAQUADOZ1O Remark : TPA : Technology Promotion Asssciay(inn ( Thailand - Japan )
Serial No. - HE2L0016 Result of Calibration : (*) Without Adjustment
Function : Temperature measurement.
ID No. : UAE.EFM.016/2586(EFM.DO.01/66) This instrument was connected with re sensor, S/N. 9K2J0004
Calibration | Immersion Standard uuc . Coverage
Submitted by : United Analyst and Engineering Consultant Co. Ltd. Point Depth Temperature Reading Error Uncertainty. Factor
3 Soi Udemsuk 41, Sukhumvit Road. (°C) (mm ) (°C) (C) (°C) (+°C) X
Bangchak, Phrakhanong, 25.0 100 25.003 250 -0.003 0.16 2.00
Bangkok 10260 30.0 100 30.008 30.0 -0.003 016 2.00
Location : TPA Chemistry Calibration Laboratory 35.0 100 35.003 34.9 -0.103 0.16 2.00
Received Order : 12 March 2024 UUG* : Unit Under Calibration
Calibrated Date : 14 March 2024 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Ambient Temperature : (26+10)°C coverage faclor k, providing a level of confidence of approximately 95 %
Relative Humidity : (50+30)%
AC Line Voitage : (220:22)V -000-
Calibrated by : Preecha Hlahib

Approved by : r}
Approved Signatory
() Pomnthippa Tameyakul

() Unnopphal Harachai

(v/) Suwit Imjai

Issue Date : 29 March 2024

The Uncertainties are for a confidence probability of approximately 95%
¥ 'y Pp! 'y

an in full except with the

Equipment Calibration an

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Ql Cert.No.: 25TW36
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Page.: 2 of 2

TEL. 0-2717-3000 FAX. 0-2719-9484
Condition of this result of calibration

Certiﬁcate Of Testing Cert.No.: 25TW36 1. Reference Standard Instruments :

Page.: 10f 2 This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Equipment : DO Meter Instruments Serial No. ID No. Certificate No. Due Date
Manufacturer : Horiba 1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 24MM131
Model : LAQUA-DO210 14233821 110RC001 04 July 2025
. 2. Standard Material :-
Serial No. : HE2L0040
Material Manufacturer Lot.No. Assay
ID No. : UAE.EFM.017/2566(EFM.DO.02/66)
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Received Date : 25 February 2025
Test Date : 26 February 2025
Result : Di Ox Meter Adj: With Air 100 %
Reference : 2502-0786WSC-3 VOO ' . %
Dissolved Oxygen Probe No.:  9K2L0010

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

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Titration Method DO Met

Phrakhanong, Bangkok 10260 firation Metho eter Standard Deviation
Laboratory Condition : Temperature (25+5)°C {Azlde Madification Metrgg) peadig

Humidity (50+20) % (mg/L) (mg/L) (mg/L)
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method 8.20 8.20 0.0084
Tested by : Walalak Sirithean

gmzc“]o This report was certified only for the instrument we tested.lt is allowable to use for study

Approved by : Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

Approved Signatory other in full, without written approval of the laboratory

() Chakrit Waewwanjua

() Ponpan Paipim
(v/) Saithip Meangmai -000-

Issue Date : 27 February 2025



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

534/4 PATTANAKARN AOAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250

TEL0-2717-3000-25 FAX 0-2715-9484.

Certificate of Calibration

EC-TIRL T T02S
CALERATION 3008

Cert. No.: 25LM28
Page.: 1 of 2

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Suwit Imjai
(v/) Kunchit Promprat

Issue Date :

DO Meter with Sensor

Horiba

LAQUA-DO210

HE2L0040

UAE.EFM.017/2566(EFM.DO.02/66)

United Analyst and Engineering Consultant Co.,Ltd.

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

TPA On Site Calibration Laboratory

25 February 2025
26 February 2025
(26+10)°C
(50£30)%
(220£22)V

Warakorn Lerngagtrakul

}Cum)\ﬁ:}'

Approved Signatory

28 February 2025

The

probability of app 95%

This certificate may not be reproduced other than in full, exoept with the prioe written
Approval of 1 head of Gorporats Serdcas 3 : Equipment Calibation and Tastng Sevices,

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

Certificate of Testing Sl
Equipment : DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE1L0034
ID No. : UAE.EFM.018/2565(EFM.D0O.02/65)

Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

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

Issue Date :

04 February 2025
05 February 2025
2502-0108WSC-4

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

Temperature (25 +5) °C

Humidity (50 %20 ) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method
Walalak Sirithean

S

Approved Signatory

5 February 2025

Equipment : DO Meter with Sensor Cert. No.: 25L.M28
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2502-0786WSC-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO01 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 2188080 2411022 TPA 17 Sep 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 sensor, S/N.: 9K2L0010
Calibration| Immersion Standard uuc* Error ¥yt Coverage
Point Depth Temperature Reading — o Factor
(°C) (mm) (C) (C) (C) (£°C) k
15.0 80 15.004 15.0 -0.004 0.16 2.00
30.0 80 30.004 30.0 -0.004 0.16 2.00
45.0 80 45.003 45.1 0.097 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 %.

-o0o-

Cert.No.: 25TW25

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 - 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.: 9K1K0075

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.20 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

-o00o-




Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Suwit Imjai

(v/) Kunchit Promprat

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD 50118, SUANLUANG, SLANLUANG BANGKIK 10250
TEL 0-2717-3000-20 FAX (-2715-9484

Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HE1L0034
UAE.EFM.018/2565(EFM.D0O.02/65)

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

Bangchak, Phrakhanong,

Bangkok 10260

TPA On Site Calibration Laboratory

04 February 2025
05 February 2025
(26+10)°C
(50£30)%
(220£22)V

Warakorn Lerngagtrakul

Kuw}nd_'

Approved Signatory

07 February 2025

The are fora

probability of app 95%

This certificate may not be reproduced other than in full, exoept with the prioe written
Approval of 1 head of Gorporats Serdcas 3 : Equipment Calibation and Tastng Sevices,

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-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

Certificate

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :
Laboratory Condition :
Test Procedure :

Tested by :

Approved by :

(V') Chakrit Waewwanjua
() Ponpan Paipim
() Saithip Meangmai

Issue Date :

Cert.No.: 25TW27
Page.: 1 of 2

of Testing

DO Meter

Horiba

LAQUA-DO210

HEOH0008
UAE.EFM.086/2564(EFM.DO.05/64)
07 February 2025

10 February 2025

2502-0256WSC-1

United Analyst and Engineering Consultant Co.,Ltd.

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

Temperature (25+5)°C

Humidity (50£20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

11 February 2025

EC-TIRL T T02S
CALERATION 3008

Cert. No.: 25LM18

Equipment : DO Meter with Sensor Cert. No.: 25LM18
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2502-0108WSC-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO01 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 A52847 2411189 TPA 25 Oct 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 sensor, S/N.: 9K1K0075
Calibration| Immersion Standard uuc* Error ¥yt Coverage
Point Depth Temperature Reading — o 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 30.0 -0.005 0.16 2.00
45.0 80 45.002 45.0 -0.002 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 %.

-o0o-

Cert.No.: 25TW27

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
y of Industrial Cali Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 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.: 9KO0L0009

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.22 8.22 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-o0o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
634/4 PATTANAKARN ROAD 501 18, SUANLUANG, SLIANLUANG BANGKOK 10250

TEL.D-2717-3000-28 FAX 0-2719-8484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

DO Meter with Sensor

Horiba

LAQUA-DO210

HEOH0008

UAE.EFM.086/2564(EFM.DO.05/64)

WEC-TIB-TIETO2S
CALBRATION d008

Cert. No.: 25LM21
Page.: 1 of 2

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

Bangchak, Phrakhanong,
Bangkok 10260

TPA On Site Calibration Labotaroty

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

07 February 2025
10 February 2025
(26+10)°C
(50+30)%
(220£22)V

Warakorn Lerngagtrakul

( Chakrit Waewwanjua

(V') Suwit Imjai
() Kunchit Promprat

Issue Date :

Approved Signatory

10 February 2025

The are fora

probability of appr

5%

This centificate may not b reproguced oiher than in full, exaept with the prioe writlen
Agproval of the head of Corpomte Serdcas 3° Equipment Calibration and Testing Sarvioes.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

3344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. -2717-3000 FAX. {+2719-0484

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

1D Mo. :
Received Date :
Test Date :
Reference :
Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua
{ }Ponpan Paipim
(/) Saithip Meangmal

Issue Date :

DO Metar

Y5l

5100

11B 101863
UAEWAD 004/2554
14 February 2025
17 February 2025
2502-047305C1

Cert.No.: 25TWz23
Page.: 1 of 2

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

Phrakhanong, Bangkok 10260

Temperature (25+5)°C
Humidity {50+ 20)%

In - house method : CP-CHS
by Technique with Azide

Mathod

Walalak Sirithean

Sutp

Approved Signatory

18 February 2025

enenslumuRy

Equipment : DO Meter with Sensor Cert. No.: 25LM21
Condition As-Received :  Used Item Page.:
Reference : 2502-0256WSC-2
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.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No.
1) Digital Thermometer 2188080 2411022 TPA
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

Traceable Due Date
17 Sep 2025

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 9KOL0009

gall . i UUCe Error Uncertainty Sovpreae
Point Depth Temperature Reading — - Factor
(c) (mm) (C) (C) (C) (£C) k
15.0 80 15.002 15.0 -0.002 0.16 2.00
30.0 80 30.002 30.0 -0.002 0.16 2.00
45.0 80 45.003 45.0 -0.003 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 %.

-00o-

Cert.No.: 25TW29
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments ;
This cerfification is traceable to the International System of Unit through the reference standards

laboeatary of Industrial Calibration Center, Tect F Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23061172 22 Mar 2025
2. Balance 14233821  110RCODO1 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.: 24F100202

Titration Method DO Meter
(Azids Moxdihieati Reading Standard Deviation
(mgiL) (mgiL) (mafL)
B.22 822 0.0055

This repart was certified anly for the instrument we tested.|t s allowable to use for study
Intend to use for advertising and referral purpose is prohibited This repart may not be reproduced
other in full, without written approval of the laboratory

-ollo-

enanslumuny
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Cert.No.: 24TW179
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 H 130BU10 23CG1172 22 Mar 2025
2. Balance NO03679 140RC001 23MM537 14 Sep 2024
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.: 18F100252

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

This report was certified only for the instrument we tested.It is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-00o-

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

Certificate of Testing

Equipment : DO Meter

Manufacturer : Ys|

Model : Pro 20i

Serial No. : 18F 103884

ID No. : UAE.EFM.199/2561 (ENV.DO. 03/61)

Received Date :

27 August 2024

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

Cert.No.: 24TW179
Page.: 1 of 2

Test Date : 28 August 2024

Reference : 2408-0883WSC-1

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) %
In - house method : CP-CH9
by Comparison Technique with Azide Modification Method

Test Procedure :
Tested by : Walalak Sirithean

Suthr

Approved by : SR Y _°
Approved Signatory

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

Issue Date : 29 August 2024

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Flac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES E

53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 o B
TEL D-2717-3000-25 FAX (-2715-9484 CALSRATION ab8

Certificate of Calibration  cert No.: 26m135

Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : YSI

Model : Pro 20i

Serial No. : 18F103884

ID No. : UAE.EFM.199/2561(ENV.DO.03/61)

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 :
Calibrated Date :

27 August 2024
28 August 2024

Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

‘Kum}u&'

Approved Signatory

Approved by :

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

Issue Date : 02 September 2024

The are fora probability of approximately 95%

Thiss certilicate may nol be reproduced other than in full, exept with the price writien
Approval of the heid of Corpoeata Servicas 3 : Equipment Calibrailon and Tastng Services,




Equipment : DO Meter with Sensor Cert. No.: 24LM135 TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-TAPAN)
Condition As-Received :  Used ltem Page.: 2 of 2 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Reference : 2408-0883WSC-2

S304 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
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.
Condition of this result of calibration

TEL, (F2717-3000 FAN. (-2719-%489

Cert.No.: 24TW35

= Page.: 1of 2
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date . .
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024 Certificate of Testing
23 Th!s oert!ﬁcatfa |s.valld only to the item cahb.rated on date and Place of calibration. Equipment : DO Meter
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) Manufacturer : Y8l
Result of Calibration :- (*) Without Adjustment Madel : 5100
Function : Temperature measurement. — ;
This instrument was connected with_temperature sensor, S/N.: 18F100252 sralie: s el
Calil i i uuc* E ar Unceralnt Coverage 1D Na. : UAE WAD 0042554
Point Depth Temg0 rature Reanding 0— —y‘o Factor Received Date : 20 February 2024
() (mm ) (°C) () () (£°C) k
25.0 80 25.002 249 -0.102 0.16 2.00 Test Date: A Fehaiary 2004
30.0 80 30.002 29.9 -0.102 0.16 2.00 Refarence : 2402-062005C-1
. 80 35.003 34.9 -0.103 0.16 2.00
350 Submitted by : United Analyst and Engineering Consultant Co, Lid
UUC* : Unit Under Calibration 3 Boi Udomezuk 41, Sukhumvil Road, Bangehak,
Phrakhanong, Bangkok 10280
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 %. Laboratory Condition : Temparatura {255 )°C
Humidity (50 +20) %
-000- Test Procedure : In - house method @ CP-CHE
by Comg with Azide Mathod
Tested by : Wadalak Sirlthean
)
Approved by : o
Approved Signatary
{ ) Pornthippa Tamayakul
{ ) Unnopphol Harachai
{/5 Saithip Meangmat
Issue Date : 22 February 2024
"
@naslumungy

FOSS South East Agia
3388 Sirinrat Building, 25th — 26th Floor, Unit Mo, 3388/90,

Customer Service Report I Report No.: ] 13320
-t a5
1 Date: I e JF,A02F 1 Customer: I (AE
CertNo.: 24739 [ tesme: | /%73 ‘Addres: % -':e,i,
Page.: 2 of 2 T il
e o] fr7a44ds
Condition of this result of calibration
Travel Ta Customer [Hrs) Labour [Hrs] Travel From Customer (Hrs)
1. Reference Standard Instruments : Start = 1507 9 =
This certification s traceable 1o the Intemational System of Unit through the referance standards Finish Lo E =
labaratory of Industrial C: fon Canter, Ti ogy Promotion A iafion [Thalland-Jagan)
Job Type
Instruments. Serial No. 1D No. Certificate No. Due Date Special T L
1. Burette . 120BU1D 2ACG1172 22 Mar 2025 Distributor Courtasy Visit Installation ] Traifiing |
Digital Service PMA Onboarding Quote ot 100 House—
2, Balance 14233821 110RCO01 23MMA05 16 July 2024 eeral Warranty Repar ; ™, 1 =
2. Standard Material - Imvestigate. Sates Support fiemote % Haalth Check Visit ]
R
Material Manufacturar Lot.No. Assay e , ancaebro_ | & | Fascart!
Sodium Thiosulfate pentahydrate Mook AMITEIZE 100.2% PMATYRE [ /I 1
Smartcare Advance u Fosscare Pro_ sf-ra g |—oMfA ||
Result :  Dissolved Oxygen Meter Adjustment With Air 100 % - Dietsils 5f Wodke /et
Dissolved Oxygen Probe No.: 228100125 5 Lhegie ¢
i L T —ak
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Preventive Maintenance Checklist

Agilert Preventive Matntenance provides factory recommended service for your analytical instruments o assure
rediable operation and the accuracy of your results,

Deliversd by highly trained &nd certified service engineers using genuine Agilent parts and supplies, Agilent

ive Mail provides ything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities,

*  Videos about specific prep i for your

CrosSLab
Agilent 7890 GC Preventve Maintenance Checklist

Frem bmght b tzmme

Introduction

Customer Information

s Customers should provide all necessary operating supplies upon request of the engineer,
«  Acustomer representative sheuld be available to the engineer while performing the preventive
maintenance procedures.
= Any parts, not included in the Parts Lists section of this document, are not part of the
ded F i i service, nos are they included in the price of this service.
= If & system requires the use of extra or special procedures and/or parts for the maintenance

service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

«  For more information about Agient Technologles services, please visit our website using the
following URL: hitp://www.agilent. /i i s/crosslab- ices/seri

i
#  The Agilent Community is an excellent place to get answers, collaborate with others about

applications and Agllent products, and find in-depth documents and videos relevant to Agilent
ies, Visit https: ity gilent. e

= Toaccess Agllent University, visit hitp://wwow.agilent. iversity/ to learn about

training options, which Include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options,

= Auseful Agilent Resource Center web page is available, which includes short videas on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https//www.agilentcom/en-us/agilentrescurces.

= Need technical support, FAQs, supplies? - visil our Support Home page
hitp://www.agilent.com/'search/support.

cen he found by searching the

Agilent YouTube channel at hitps://www._youtube com/user/agilent.

s 7890B Manuals are also available on Agilent.com:

o Safety

https:/fwww.agilent. library, public/78908_Safety.pdf
o Installation and First Startup

https/ fwww,agilent libeary ublic/78908_ liation.pdf
o Opaeration Manual

hitps:/ fwwaw.agilent. ‘es/library ublic/78908_Operation. pdf

@ Maintaining Your GC
hittps: fwewer agitent comyoadlibraryfusermanuals/ public/G3430
A0052%207690B_Maintaining®20Gulde. pdf

Agilent 7890 GC Preventlve Maintenance Chacklist

Revislon, 2.00, Issued: Decemnber 30, 2020
3 3 Agile Document Number: DOOD7063
. Agllent DE nurnber. 44166.7597222222
& Agilent Technologies, Inc. 2020
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From) hane Agilent 7890 GC Preventive Matntenance Checklist AT
et i
3 . , .
Service Engineer's Responsibilities —
» Contact the customer and - | .
o s ey sl e @ Check this box if an instrument configuration report is attached instead of completing the
= Dnly select those Pages that refate to the system or module b BRI e
= Complete empty fields with the relevant information ] I
& E::::fm the relevant checkboxes in the checklist using either a “X* ar tick mark "™ | . it |
* Co n:mlm ot applicable” check boxes to indicate services/tasks nat defivered, as S ; m-mnt__ 5 _smom_ e _um_ it | ) ) ]
mplete the Preventive Malntenance service in the order of the tasks listed. . p e, P
*  Complete the Service Review section together with the customer, I_I_.u_mmu:i_nf\_ S)mem_“ steand | igtument Room - - _
*  Complete the fields for page numbers at the foot of sach e et _
*  Complete the total number of pages field in the Service Completion section ; - T e g |
«  Askihe 1o sign the Servi e P aroponant Produeit I i
) —————— _—
- ” oA CN11021007 !
1.G3 c : I
. : — S— S— S —
Additional Instruction Notes 2 - S |
|
s = |
*  Check for any active service notes far this unit. If there . o ) |
Recommended” Servi are any 2 “Safety” or “Modifi % - - |
quakification SEMD: G2 notes, plan to implement the changes on this unit before doing any : ) ) : -;
* Do not implement firmware updates, unless - B
they are compatible with the instrument sl o r > 1o 1he Customer and are sure that = _ - .
o 1
8 . - |
o . } ) y . - - =
0. i
Preparation
@ Discuss any specific issues with the custamer before starting.
@ Review the instrument togbook for recorded problems and comments,
@ Save Instrument control settings befare starting the procedure.
@ Perform a general Inspection of the system for cleanliness.
[ i mblies, sensors e1c.
@ Check for proper instalfation of parts, asse ! ) "
@ Check system for required installation of components, settings stfwj:1Fmﬁ;w$|: s
i ith customers if they would I X
@ Check for required firmmware updates and verify wi
@ Before starting the following procedures, record the Detector Signal Dutput(s} In the results table. If

Revision: 2.00, issued: Decernber 30, 2020

the GC I turned OFF of In & service mi
service is not possible.

b it
+ = . sy X Agil Curme Imber:
@ Agilent Technologies, Inc. 2020 8 Agilent %E nq‘r:;e{_glso?d)qi?ﬁf’zzﬁn
Agitent 3
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ode, comparing the detector outputs before and after the
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Agilent 7890 GC Preventi ; : Agilent )
T ive Maintenance Checklist CJ’USSLah Agilent 7890 GC Praventive Maintenance Checklist Pt B
i bt o Qs
Preventive Maintenance Procedure ALS Maintenance
Clean and inspect GC :
Section NOT applicable

a : g Chee:':ali cabling and configuration setings between GE, ray, and Injectors.

i x:-'gg‘;::;ﬂﬁﬁ Fomiind ot souice. @ Wacuum of remove any dust, especially around fans,

il i st ; and vacuum/remove any dust/debris, Pay particular attention to cooling fans. @ Check operation of 2l fans. )
& A pe nal connectors for proper contact and placement, @ Chock syringe for smooth plunger operation, )
o econnect Power to the GC. Power the GC on and verify the power on self-test passed, @ Check for smooth operation of the needle support — clean if necessary
: :u!f)' oven maotor spins freely and tums on with the oven door closed; off when the do;:r is opened.
@ Vertycrereton ofal ather fans - the netand EPC cooling ans. Restore Instrument

B i e heati estore
ap yis g smuothly while heating and cooling the oven o AR GO

i @ Restore the normal operating conditions o7 customer method usi
nlet
and detector consumable replacement i‘mm& RS
g x

Ba:fout tha system, then restore the normal operating conditions |

i igral output values.

bration, check and record the post PM detector signal k

PMI' V’I} ; ) i equ.ll'lm;; h:;milat or lower than the detectar sutputs recorded prior to PM. )
ot ? " S\E‘Lﬁfrlmﬁsgwaw e o chemical checkout, If thisis a foutine PM, inject the customer's sample using the ALS if
" e e o o Sral Mo Wi:h Viggu inspe o bl Perform a chemic: . ut of both the ALS and the GC.
: i us samples, inspect and cle licable. This will act as a final checko
It:!a mfft and flush or replace the tubing between the infet ang lh':gpln :E“mim:rl the split vent tube an appl

the GC includes a Flame lonization Detector (FID), replace the Jet. If the ignitor shows any buildup of ot 1 P Servies s performed priortoe qualifcation service ther use the quall

sample of corresion, replace the ignitor, Ex.
natlon ~ blear g anitor. Examine the FID collector and castie assemblios for as & quide for final instrument set up and checkout.

& For the inlets installed, perfarm
GC”-far the Inlet(s) installed,

4 Replace the spht vent trap cartridae filter on units with these i
T W

inlet maintenance as defined in the 7890 manual - “Maintaining Your

B EEES

: caticn procedure

ary.

Zero Sensors and Leak test

W Zero all pressure sensors per the procedure in the 7890 “Advanced User Guide”,

i Perform inlet presaure d 1 i
kil ecay esf:j(fl:_‘deflngd in T(Jle ;18‘90 “Troubleshooling Manual”,

within that protocol can be used for the PM. 0186 P et it
@ Record if test passed o failed in the results table,

Revision, 2.00, Issued: December 30, 201
Stéiie Docurment tmber D0007063 i Revision: 2.0, .ssuedggmgig% 2020 ;
number. 44166, 7557223777 O Agike Docurnent Number. é . B ofr 8
@ Agllent Technologles, Inc. 2020 Page 5 of B - Agilent DE rumber. 44166,7597222222 PR
© Agllent Techrologies, Ine. 2020
' [
enanslumunu enaslumugu
- CrSiLab CrossLab
Agilert 7830 GC Preventive Maintenance Checklist et i Agilent 7890 GC Preventive Maintenance Checklist il
Signature Page 7890 Parts List Table
i ¥y The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the
Service Review has a pref set of bles, you may use the customer's consumables,
M Anach available reporis/printouts of all tests to this documentation. Froductor
@ Record the Preventive Maintenance service activity in the customer's records/logbook. model# where | Quantity
M Updatefreset | COUNTErs 45 approp Part Part number used d
W Affix the PM sticker to the system or instrument loghook based on the customer's request, SSL Capillary Inlet PM kit, Splitless 5188-6497 7E00A/B 1
@ Complete the Service Engineer Comments section if there are additional comments, SSL Capillary Inlet PM KL, spiit 5188-6496 7800A/B
9 B ihe erltae e, garts 1=plpoed, st et resulia clibllied. SSL Capillary Uttra Inert Injet Gold Seal with 5190-6144 7890A/6
@ I the instrument firmware was updated, record the details of the change in the Service Engineer's Washer
4 ol frcihie 10 eards; SSL Capilary Ultra inert Inlet Spiitless Liner - | 5190-2283 7890A/8
O Supply the customer with a copy of the Smart Alerts flyer, Single taper with Glass Woal i
O Describe Smart Alerts to the customer. SSL Capiflary Ultra Ineft Injet Low Pressure Drop | 5190-2295 78904/8
O Install Smart Alerts if requested. Split Liner -
with Glass Waol
PP Inlet PM kit 51R8-6498 7890A/B
7890 GC Test Results Table Split vent trap PM kit, single caruridge (for MM, | 5188-5495 TEI0A/B
BTV &VI)
Detector Signal O Before PM Service | After PM Service MMI Cleaning Kit G3510-60820 TES0A/E
Front detector output NA. NA. PTY Septumless Head Rebuild Kit 51829747 Ta30A8
18297, 7890,
Back detector output NA. 557 PTV Septumless Head Teflon Gulde 51829748 ASB
Ignitor {glow plug) assembly with O-ing 19231-60680 TEO0AB 1
AU detector outprt NA. NA. FID Collector Rebuild/Cleaning Kit G1531-67000 TE90AB
Hressune deesy tost Expacted tostrosult | Actualtestresult Standard 011-nch FID Jet for capilary FID base | G1531-80660 | 7850A/B 1
Fotiniet precsie decey feat Fass High Temperature 078-inch FID Jet for capillary | G1531-80620 | 7890A/B
Back inlet pressure decay test Pass NA. FID base
Standard ,018-inch FID Jet for packed column 18710-20119 TEIOA/B
| with packed FID base
Standard .01 1-inch FID Jet for capillary column - | 19244-80560 7890A/B
with packed/adaptable FID base
High Temperature .01 8-inch FID Jet for capillary | 19244-B0620 7890A/8
| column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-B0580 TH30AB
NPD Jat, universal fit, .011-inch 1D Extended G1534-80590 783048
tip
551 Capillary Ultra Inert Inlet Gold Seal with 5190-6744 THEO0AR
Washer
551 Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 Ta00AE
Single taper with Glass Waol
*FID Coliector Replacement Kit, if needed G1531-67001 789048
Revision: Z.00, Issued: December 30, 2020 X Rewislon: 2.00, Issued: December 30, 2020
Agile Document Nurmber DOOOT0E3 i . Agite Docurment Number: DO0O7063
OE number. 44166 7507222202 Page 7 of 9  -ii-Agilent DE number: 44166.7597222202 Page 8 of 9
2 Agilent Technologies, inc. 2020 AT @ Agilent Technolagies, Inc. 2020
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Agilent TR0 GC Preventive Maintenance Checklist

Service Engineer Comments

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

Service Completion

Service request number B006748350 Date servi 21Feh2024

Phuwanai Yoktragul

Agilent si Customer signature

Total number of pages in this 9

Revisian; 2,00, 1ssued: December 30, 2020

Agile Docurment Mumber: DOO7063

DE numnber: 44166 7597222222 Page 9 of 8
@ Agilent Technologies, Inc. 2020
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Agilent 7830 GC Preventive Maintenance Checklist
Introduction

Customer Information

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

= A customer rep Ive should be avail to the engineer while performing the preventive
maintenance procedures.

« Any parts, not Iinchuded in the Parts Lists section of this document, are not part of the

service, nor are they included in the price of this service.

« If a system lEquI’ES the use of extra or speclal procedures and/or parts for the maintenance
sarvice, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

s Formore information about Agilent Technnhgl’u nnd'm please visit our n-ehsute using the _
following URL: hitp:/ /www.agilent com/ens-us/p ices/serv "

= The Agllent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find In-depth documents and videos relevant ta Agilent
technologles. Visit htips://community. agilent. com/welcome.

« Toaccess Agilent University, visit hitp://www.agilent 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 determine your best options.

« A useful Agilemt Resource Center web page is avallable, which includes short videos on maintenance,
quick lists of bles for new i and other valuable information. Check out the
Resource Page here: https://www.agilent / gi OUFCes,

» Need technical support, FAQS, supplies? - visit cur Support Home page
hittpe/ S www agilent.com/search/support,

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

» 78908 Manuals are also available on Agilentcom;

o Safety

https:/fwww.agilent. cs/library/ public/78908_Safety. pdf
o Installation and First Startup

https://www.agilent.com/cs/library Is/Public/ 78908, llation. pdf
o Operation Manual

https:/fwww.agilent. library Is/Public/78908_Operation pdf

o Maintaining Your GC
tttpe: v aglient cormy/cs/library/usermanuals/ pubbc/ G34350-
20052% 20 7B90B_Maintaining%20Guide pdf

Rewviglon: 2.01, Issued: September 15, 2021

Agile Document Number: DO13618 1 B
DE number: 44166.7597222222 Page 1. of Z_
@ Agilent Technologies, inc. 2021
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph

Preventive Maintenance Checklist

Agilent Praventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

Dellvered by hughlyualned and certified service engineers using genuine Agilent parts and supplies, Agilent
provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak This ‘.hecklusl will be completed at the end of the service and previded to you as a record

of the p
- Agilent
enanslunjuny
Agilent 7890 GC Preventive Maintenance Checkdist Cleggél-ab

Frem st Qutce:-

Service Engineer’s Responsibilities

= Contact the customer and ensure that all necessary supplies are avallable before the preventive
malntenance visit.

=  Only select those pages that relate to the system or module belng serviced.

= Complete empty fields with the relevant information,

= Complete the relevant checkboxes in the checklist using either a “X” or tick mark “v™.

= Check “Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.

= Complete the Preventive Maintenance service in the order of the tasks listed.

= Complete the Sarvice Review section together with the customer.

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

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

*  Ask the customer lo sign the Service section the s and your
signature.

Additional Instruction Notes

= Check for any active service notes for this unit. If there are any applicable "Safety” or "
Recommended” Service notes, plan to implemant the changes on this unit before daing any
qualification service.

» Do not implement firmware updates, unless you get approval from the customer and are sure that
they are ible with the i contral sof

Revision: 201, lssued: September 15, 2027

Agile Document Number: 00013618

DE number: 44166,7507222222 Page 2 of 8
@ Agllent Technologles, Inc. 2021

nanslumuny




CrossLab

Agilent 7890 GC Preventive Maintenance Checklist b i

System Information

@ Check this bax if an Instrument configuration report is attached instead of completing the table
below.

| Instrument System Name and ID UAE, TOX.007
|

Instrument System Site and g -
Lottin Laboratory

List System Component Product Numbers | mﬂm“"mm Steach

|1, G3440A CN11021007 1
|2 oesian CN20030059

3. G4514A CN20020060

[4 |
ISR —— _ |
| 5 - e ——— —s J
6. |
7.

B ‘

9,

! i -

| 10. |
Preparation

@ Discuss any specific issues with the customer before starting.

A Review the instrument logbook for ded problems and comr

A Saveinstrument control settings befora starting the procedure.

@ Perform s general inspection of the system for cleanfiness,

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

@ Check sysiem for required installation of components, settings as defined by current Service Motes.
A Check for required firmware updates and verify with customers if they would like them Instzlled.

& Before starting the following procedures, record the Detector Signal Dutput(s) in the results table. If
the GC is turned OFF orin a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2.01, Issued: Septemnber 15, 2021

Agile Document Number DOD13678

DE number: 44166.7507222222 Page 3 _ of B
i Agilent Technologbes, Inc. 2021
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Agilent 78%0 GC Preventive Maintenance Checklist
Fram lmaht 1 Duibter

ALS Maintenance

O Section NOT applicable

@ Check all cabling and config settings bet GC, tray, and inj
@ Vacuum or remove any dust, especially arcund fans.
A
2

Check operation of all fans.
Check syringe for smooth plunger operation.
A Check for smooth operation of the needie support = clean if necessary

Restore Instrument

A Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes

A Bake out the system, then restore the normal operating conditions

F After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

@ Perfarm a chemical checkout. If this is a routine PM, inject the customer's sample using the ALS if
applicable, This will act as a final checkout of both the ALS and the GC.

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

Revisior: 2.01, |ssued: September 15, 2021

Agile Document Number: DROT3518

DE number: 44166 7597222222 Page 5. of _B
& Agilent Technalagies, Inc. 2021
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Agilent 7890 GC Preventive Maintenance Checkdist Crass'-ab

Hre bih 1 et

Preventive Maintenance Procedure

Clean and inspect GC

JA  Unplug power cord fram the power source.

/A 0Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

£ Inspect internal connectors for proper contact and placement.

A Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

F Verify oven motor sping freely and turns on with the oven door closed, off when the door is cpened.
B Verify operation of all other fans - the inlet and EPC cooling fans.

# Verify oven intak let flap bly s operating hly while hesting and cooling the oven

Inlet and detector consumable replacement

@ For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your
GC” - for the inlet(s) instalied.

o Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary {SSL),
Mult-iode Inlet (MMI), Progi dT Vap (PTV), Volatiles Interface (V).

A If the inlet system Is used in Split Mode with viscous samples, inspect and clean the split vent tube on

Ir §

the inlet and flush or replace the tubing between the inlet and the split vent trap.
If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the Ignitor. Examine the FID collector and castle assemblies for

ination — clean as Y.

Zero Sensors and Leak test

& Zero all pressure sensore per the procedure in the 7890 *Advanced User Guide®.

@ Perform inlet pressure decay test(s) as defined in the 7890 "Troubleshooting Manual™.
If the PM is done in preparatian for an O ional Qualification, then the p decay test defined
within that protocol can be used for the PM

p Record if test passed or falled In the results table.

Revigion: 2.01, lssued: September 15, 2021

Agile Document Number: DODI3618

DE number; 44166,7587222222 Page 4 of 8
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Agilent 7890 GC Preventive Maintenance Checklist
From ingghe tm o

Signature Page

Service Review

& Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook.
& Update/reset Instrument malntenance counters as appropriate.
@ Affix the FM sticker to the system or instrument logbook based on the customer's request.
@ Camplete the Service Engineer Comments section if there are additional comments.
@& Review with the customer this service, parts replaced, and test results obtained.

O  If the instrument firmware was updated, record the details of the change in the Service Engineer's
C box or if Y, In the s 10 records.

Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer,
a  Install Smart Alerts if requested.

oo

7890 GC Test Results Table

Detector Signal Outputs Before PM Service | After PM Service
Front detector cutput 3135 335

Back detector output 245 19.3

ALX detector output nia nia

Prassure decay test Expected testresult | Actual test result
Front inlet pressure decay test Pass Pass

Back inlet pressure decay test Fass ] nis

Revision: 2.01, Issued: September 15, 2021

Agile Docurmnent Number: DO013618

DE number: 44166 7597222222 Page _8 of 8
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Agilent 7890 GC Preventive Maintenance Checklist

7890 Parts List Table

The following kits are recommended for capillary and purged packed inlets, If this is a ganeral PM and the

has z pi i et of bles, you may use the customer's consumables.
Product or
maodel# where | Quantity
Part description Part number used consumed
S5L Capillary Inlet PM kit, Splitless 5188-6407 T82DA/B 1
SSL Capillary Infet PM kit, spiit 518B-6405 | 7890A/B 5
S5L Capillary Ultra inert Inlet Gold Seal with 5190-6144 T890AB .
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 TBI0AB -
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 THY0AE
Split Liner - -
with Glass Wool
PP Inlet PM kit 5188-64598 TEI0AB =
Solit vent trap PM kit, single cartridge (for MMI, | 5188-6405 TAI0AE .
PTV & VI)
MuI Cleaning Kit G3510-60820 TROOAB _
FTV Septumiess Head Rebuild Kit 31829747 TR90A/E =
PTV Septumiess Head Teflon Guide 5182-9748 TRG0AB 2
Ignitor (glow plug) assembly with O-ring 19231-60680 TEI0A/B 1
FID Collector Rebuild/Cleaning Kit G1531-67000 TEI0AME 3
Standard .011-inch FID Jet for capillary FID base | G1531-80560 THIOAE ;i
High Temnperature .018-Irch FID Jet for capillary | G1531-80620 T890A/B ~
| FID base
Standard .018-inch FID Jet for packed column 1871020119 TEIDAB
| with packed FID base T
Standard .011-inch FID Jet for capillary column | 19244-B0560 7850A/8 1
| with packed/adaptable FID base
High Temperature .01 8-inch FID Jet for capillary | 19244-80620 TRI0A/B
| column with packed/adaptable FID base =
| NPD Jet, universal fit, 011-inch 1D G1534-80580 TB90A/B z
MNPD Jet, universal fit, 011-inch ID Extended G1534-30590 7830A/B
up £
551 Capiliary Ultra Inert Infet Gold Seal with 5190-6144 TBH0ASB
Washer =
581 Capiliary Ultra Inert Inlet Splitless Liner - 5190-2293 T890A/B
Single taper with Glass Wool =
*FID Collector Replacement Kit, if needed G1531-67001 TRIDAR

Revision: 2.07, Issued; September 15, 2021
Agile Document Number: D001 35618

DE number. 441686.7597222252
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
reliable operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities.
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From i 1= Butcov

Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer Comments

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

- The Equipment can operate as normally.

Service Completion

Service request number 6007318635 Date service lated 18 Feb 2025
P Adiveh 2. .

e a
Total number of pages in this 9
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Introduction

Customer Information

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

* A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

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

e« If a system requires the use of extra or special procedures and/or parts for the maintenance

service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

For more information about Agilent Technologies services, please visit our website using the
following URL: http://www.agilent.com/en-us/products/crosslab-instrument-services/service-repair

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

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

A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https://www.agilent.com/en-us/agilentresources

Need technical support, FAQs, supplies? - visit our Support Home page
http://www.agilent.com/search/support

Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at https://www.youtube.com/user/agilent.
7890B Manuals are also available on Agilent.com:
o Safety
https://www.agilent.com/cs/library/usermanuals/public/7890B_Safety.pdf
o Installation and First Startup
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Installation.pdf
o Operation Manual
https://www.agilent.com/cs/library/usermanuals/Public/7890B_Operation.pdf
o Maintaining Your GC
https://www.agilent.com/cs/library/usermanuals/public/G3430-
90052%207890B_Maintaining%20Guide.pdf
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Agilent Agient
Agilent 7890 GC Preventive Maintenance Checklist CFDSSLa b Agilent 7890 GC Preventive Maintenance Checklist CbebLab
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Service Engineer’s Responsibilities System Information
« Contact the customer and ensure that all necessary supplies are available before the preventive Check this box if an instrument configuration report is attached instead of completing the table
maintenance visit. below.

< Only select those pages that relate to the system or module being serviced.
e Complete empty fields with the relevant information.

«  Complete the relevant checkboxes in the checklist using either a “X” or tick mark “v". Instrument System Name and ID UAE.TOX.021
« Check “Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
e Complete the Preventive Maintenance service in the order of the tasks listed.

e Complete the Service Review section together with the customer.

« Complete the fields for page numbers at the foot of each selected page

« Complete the total number of pages field in the Service Completion section

Instrument System Site and

Location Laboratory

List System Component Product Numbers e e enalNunbersieach

*  Ask the customer to sign the Service C ion section i ing the ’s and your Comeonent
signature. 1. G3440B CN13113001
2. G4513A CN22285355
Additional Instruction Notes 3. G4514A CN13200169
4

e Check for any active service notes for this unit. If there are any applicable “Safety” or “Modification
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service.

« Do not implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.

Preparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

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

Check system for required installation of components, settings as defined by current Service Notes.
Check for required firmware updates and verify with customers if they would like them installed.

Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is turned OFF or in a service mode, comparing the detector outputs before and after the
service is not possible.

NN ARS S
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Preventive Maintenance Procedure ALS Maintenance

Section NOT applicable

Check all cabling and configuration settings between GC, tray, and injectors.
Vacuum or remove any dust, especially around fans.

Check operation of all fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support — clean if necessary

Clean and inspect GC

Unplug power cord from the power source.

Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.
Inspect internal connectors for proper contact and placement.

Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

Verify oven motor spins freely and turns on with the oven door closed; off when the door is opened.
Verify operation of all other fans - the inlet and EPC cooling fans. Restore Instrument
Verify oven intake/outlet flap assembly is operating smoothly while heating and cooling the oven

BNDdANOD

BESNSANS

@ Restore the normal operating conditions or customer method using the Data System.

& Purge the system with carrier flow for 15 minutes
Inlet and detector consumable replacement gethe sy ) "
@ Bake out the system, then restore the normal operating conditions
@ For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your @ After equilibration, check and record the post PM detector signal output values.
GC” - for the inlet(s) installed. Results should be similar or lower than the detector outputs recorded prior to PM.
@ Replace the split vent trap cartridge filter on units with these inlets: Split/Splitless Capillary (SSL), a Perform a chemical checkout. If this is a routine PM, inject the customer’s sample using the ALS if
Multi-Mode Inlet (MMI), Programmed Temperature Vaporizer (PTV), Volatiles Interface (VI). applicable. This will act as a final checkout of both the ALS and the GC.
@ If the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap. Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
@ If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of as a guide for final instrument set up and checkout.

sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
contamination — clean as necessary.

Zero Sensors and Leak test

A zeroall pressure sensors per the procedure in the 7890 “Advanced User Guide”.

@ Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

A Record if test passed or failed in the results table.
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Agilent 7890 GC Preventive Maintenance Checklist

Signature Page

Service Review

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

Record the Preventive Maintenance service activity in the customer's records/logbook.
@ Update/reset instrument maintenance counters as appropriate.
Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review with the customer this service, parts replaced, and test results obtained.

If the instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box or if necessary, in the customer's 1Q records.

Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer.
Q Install Smart Alerts if requested.

DR NK

[miym)

7890 GC Test Results Table

Detector Signal Outputs Before PM Service After PM Service
Front detector output 235 235

Back detector output n/a n/a

AUX detector output n/a n/a

Pressure decay test Expected test result | Actual test result

Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Pass n/a
Revision: 2.01, Issued: September 15, 2021
Agile Document Number: D0013618
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Service Engineer Comments

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

- The Equipment can operate as normally.

Service Completion

Service request number ___6007521609 Date service completed ___1 APR 2025

"l" 4 k ll Customer signature

Total number of pages inthisdocument 9

Agilent signature
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7890 Parts List Table

The following kits are recommended for capillary and purged packed inlets. If this is a general PM and the
customer has a preferred set of consumables, you may use the customer's consumables.

Product or

model# where | Quantity
Part description Part number used consumed
SSL Capillary Inlet PM kit, Splitless 5188-6497 7890A/B 1
SSL Capillary Inlet PM kit, split 5188-6496 7890A/B -
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B _
Washer
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B _
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7890A/B
Split Liner - -
with Glass Wool
PP Inlet PM kit 5188-6498 7890A/B -
Split vent trap PM kit, single cartridge (for MMI, | 5188-6495 7890A/B .
PTV & VI)
MMI Cleaning Kit G3510-60820 7890A/B -
PTV Septumless Head Rebuild Kit 5182-9747 7890A/B -
PTV Septumless Head Teflon Guide 5182-9748 7890A/B -
Ignitor (glow plug) assembly with O-ring 19231-60680 7890A/B -
FID Collector Rebuild/Cleaning Kit G1531-67000 7890A/B -
Standard .011-inch FID Jet for capillary FID base | G1531-80560 7890A/B 1
High Temperature .018-inch FID Jet for capillary | G1531-80620 7890A/B N
FID base
Standard .018-inch FID Jet for packed column 18710-20119 7890A/B
with packed FID base -
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B ~
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/B
column with packed/adaptable FID base -
NPD Jet, universal fit, .011-inch ID G1534-80580 7890A/B _
NPD Jet, universal fit, .011-inch ID Extended G1534-80590 7890A/B
tip -
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 7890A/B
Washer C
SSL Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 7890A/B
Single taper with Glass Wool B
*+FID Collector Replacement Kit, if needed G1531-67001 7890A/B

Revision: 2.01, Issued: September 15,2021
Agile Document Number: D0013618
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M‘HHHHH H '\ N NP\ Hanna Instruments (Thailand) Ltd.

|”S‘trume nts A10/67-6% Sai Raichadspisek 24, Rabchndspisek R, Samsen-nok,
Husykwang, Banghok 10310 Tel: 1-2541-4199 Fax; 0-2541-4198

AC-3061

Certificate No, : HIT-2412-0389

Page:lof 2
CERTIFICATE OF CALIBRATION

Equipment : COD Tesl Tube Hearer
Meter Model ; HIB39800-02 Serial No. : HO185001
Tube Heater : 25 Vial Capacity Resolution : w1®e
Temperature Range : (-10 to 160)°C Temperature of Reaction : 150°C
Manufacturer : Hanna Instruments Made in Romania
Condition As-Received : Used Product Reference RE240478
Ambient Temperature : 25+2%¢ Relative Humidity : (50 £ 15)%RH

Customer name ;

Received date :
Calibrate date :
Issue date :

Calibrated Location

Calibration Procedure :

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

18 March 2024

18 March 2024

20 March 2024

Henna Instruments (Thailand) Lid.

This calibrator was conducted by using in-house: calibration procedure

CP-04 by using cerdified reference standard instruments.

Calibrated by : # M. Pichit Petihong Approved by : = f;, =

[J Mr, Channarong Soinak Mr. Anan Suwanchaisakal

Authorized Signatory

( Thailand) Limane
This certificate was certified only for the instrument we calibrated,
This result of calibration was found accurate on date and place of calibration anly.

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

approval of the head of Hanna Instrament {Thailand), lﬂﬂm‘i‘bjﬂ’qu




Certificate Mo, : HIT-24|2-0389

N

instruments Page:20f 2
Condition of this calibration result:
Standard | - This is traceable (o the international unit of wnit mainaimed through:
‘. Instruments Model Serial No. | Certiflcate No. Traceable
| Datn Acquisition Switch Unit 145704, MY44065265 | WE2307-164-1 WK Eleetric Co., Lid.
o . Techknology Promotion
Digital Thermo-Hygrometer HT-T718D ALOTISS 24H41
. » Association { Thatland-Japan).
Calibration Result;
h Temy Source A y for COD Reactor.
Capacity Nominal Value Average Value Uncertainty of Measarement
(Vial} °c} (°c) =)
25 Vial 1500 | 150.0 £.50
Unit : *C
e T
aw | oen | oowm 4A) 54)
151,308 150221 150101 150,121 149,734
{18} (2B} (3B) (48] (58)
150011 145,395 150,792 149.934 150.178
{1C) (2C) (3C) {4 {5C)
150,071 150,052 150,477 150,400 150451
(1D} (203 {3D) (40 (30
149.235 149.601 149411 130,014 149.708
(1E) (2E) (3E) (4E) (5E)
150,096 149.107 150024 | 150,002 149,342

Figure: Shows the focation of the lemperature source,

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

providing a level of af imately 95%

** End of certificae **

wonanslieuny

HHH‘H H k N N P\ Hanna Instruments (T hal[and] Ltd.

instruments s se

Hunykwang, Banghkok 10300 Tel: (.2541-41%9 Fax; 0-1541-4198

Equipment :

Meter Model =

Tube Heater :
Temperature Range :

Manufacturer :

Condition As-Received :

Ambient Temperature :

Customer name :

Received date ©
Calibrate date :
Issue date :

Calibrated Location :

Calibration Procedure :

Calibrated by :

SN
AR

i v e Bt
2 ACCAEDITED
¥

T AT

AC-3061

Certificate No. : HIT-2510-0375

CERTIFICATE OF CALIBRATION

COD Test Tube Heater
HIB39RO0-02

25 Vial Capacity

{-10 to 160)°C

Hanna Instruments
Used Product
(25+2)°%

Serial No. :

Resolufion :

Temperature of Reaction :
Mude in ¢

Reflerence

Relative Humidity :

United Analyst and Engineering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Rd,, Bangchak,

Phrakhaneng, Bangkok 10260

5 March 2025
7 March 2025
7 March 20235

Hanna Instruments (Thailand) Lid.

Page s 10f 2

HOI85001

0.1%c

150°C

Romania
RE250401
(50+15 RH

This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

# Mr. Pichit Perthong
O Mr. Channarong Soinak

Approved by 1 B ﬁf /

Mr. Anan Suwanchaisakul

Authorized Signatory

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only,

** This centificate may not be rcpmduced oLher than in ﬁ.ll] except with the pnorwnnm *+t

approval ofthe heof Haniia Tnsrument rha.maenms‘lumuqu

HANNAK

Certificare No. : HIT-2510-0375

instruments -
Sundard : This is traceable to the international unit of unit maintined through:
Instruments Maodel Serial No. | Certificate No. Traceable
Daty Acquisition Switch Unit 349TDA MY44065265 | WK2407-141-1 WK Electric Co., Ltd,
Technology Promotion
Digital Thermo-Hygrometer HT-771SD ALOTISS 25H171
Association ( Thailand-Japan).
Calibration Result;
Measurement Tempersture Scurce Accuracy for COD Reactor.
Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) °c) °c (%)
25 Yial 15040 1504 047
Unit : °C
(1A) (24) 134) {440 (5A)
150,407 150377 150.269 150.402 150.422
{18} (28) (3B) (41} {5B)
150426 | 150394 | 150,644 | 130,690 | 150.542
(1) (2c) (3C) (4C) (5C)
150477 150,303 150,627 150,257 150L176
(1D} (2D} (3D} 14D (500
150462 150456 150,199 150,406 | 150,102
{1E] {2E) (3E) (4E) (SE}
150,185 150.513 150,235 150460 | 150,442

Figure: Shows the location of the temperature source,

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

a level of of i v Q5%

** End of certificate **

enenslumuny

‘HHHHH“H H k N N k Hanna Instruments (Thailand) Lid.

instruments #wsrasso

Husvkwang, Banghkok 10310 Tel: 0-2541-4190 Fax: 0-2541-41%8

Equipment :

Meter Model :

Tuhe Heater :
Temperature Range :

Manufacturer :

Condition As-Received :

Ambient Temperature :

Customer name :

Received date @
Calibrate date :

Issue date :
Calibrated Location @

Calibration Procedure :

Calibrated by :

ot

R, 5 k.

4,

o,
sk

Centificate No. - HIT-2427-0942

CERTIFICATE OF CALIBRATION

COD Test Tube Heater
HIS3FR00-02

25 Vial Capacity
(1010 160)°C

Hanna Instruments
Used Product

(25+2)%

Serial No, :
Resolution :

Temperature of Reaction :

Muade in :
Reference :

Relative Humidity :

United Analyst and Engineering Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260

26 June 2024
1 July 2024

3 July 2024

Hanna Instruments (Thailand) Lid.

Page:lof 2

(4500052101
01°c

150°¢
Romania
RE241152

(50 £ 15)RH

This catibrator was conducted by using in-house: calibration procedure

CP-(4 by using certified reference standard instruments,

@ Mr. Pichit Pesthon

O Mr. Channarong Soinak

Approved by @

Mr. A

z f‘//

nan Suwanchaisakil

Authorized Signatory

HANNA

This centificate was certified only for the instrument we calibrated,

This result of calibrution was found acourate on date and place of calibrution uulj

** This ceru ﬁcau. may not be rcrnuduccd ather than in full, except wil

approvil of the head of Hanna Instrument (Thailand),

the prior written **

wnaslumIuny




Certificate No, : HIT-2427-0842

| [Eebh

instruments Page - 20r 2
Caondition of this calibration result:
Reft Standard :This is traceable to the internafional unit of unit meintained through:
Instruments Maodel Serial No. | Certificate No. Traceable
Diata Acquisition Switch Unit 49704 MY44065265 | WE2307-164-1 WK Electric Co., Lid.
B m '.l'cl:MmIng)' Promotion
Digital Thermo-Hygrometer HT-TT180 ALDTISS 24H41
Association { Thailand-Japan),
M Temp Source A v for COD Reactor,
Capacity MNominal Value Average Value Uncertainty of Measurement
(Vial) &) oy )
25 Vial 150.0 149.8 048
Unit : °C
(1A) (24) (3a) (4A) (54)

149.574 149.873 149861 149,748 149,878

(1B} 28) (3B} {48} (5B}
149,490 149.8940 149.954 150,103 150,048

(1) (20 {3C) 14C) {5C)
149.625 150.036 | 150.080 | 150.015 149,580

(1) (20) (an) wm | o
149.801 | 149.541 | 149.662 | 150.010 | 149.499

(1E) (2E) (3E) (45} 56|
149.563 149611 149,569 149.831 142.762

Figure: Shows the location of the temperature source.

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

i a level of dence of approximately 95%

** End of certificate **

Equipment : Hat &ir Oven Cert. No.: 24TM589
Condition As-Received :  Usad llam Page: Zof 3
Reference : 2404-00040C-3
Procedure Used :-

C; were d using CP-0T02 based on TLAS G-20 according fo direct
measurement method with Data Acquisition which with F Temperature Detector ( RTO )

and Thermocouple Type T.

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

Instrument Serial No. Cert. No. Traceable Dug Date
1 ) Data Acquisition MYSTO13711 23LM1E TPA 11 Jul 2024
2. This certificate is valld only to the item calibrated on date and piace of calibration.
3. This i ion is 1o the System of Unit.

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

Result of Calibration :- (%) Without Adjustment
Function of UUC* : Temparature Sourcs
Frash alr setting : Close during calibration
Beginning Finizshed
Temp. | °C ) 27 26
REL Humid. { % | a7 18
: " AT Supply { Vol ) 221 220
& 5
1 ] e Ref. Std. 1D No.: @
" ?H,, = Paint
g g {12010 180
______ ] 7 / Position : " (104)°C
W2 e =
d M& o 1 29-18TC-01 | 22-18RTD-21
2 A 2 2118TC-02 | 1BRTD-2i2
2 21-18TC-03 | 18RTO-213
4 21-18TC04 | 18RTD-24
Probe jon Details : D ion of Cl 8 21-18TC-05 | 18RTD-215
a= B0 em D= 0.50  m 6 | 21-187C-06 | 1BRTD-2%6
b= B0 d4m o SEY:  m ~ 7 | 2vaTcor | 1eRTDRNT
50 om H= 075 m . 21-18TC-08 | 18RTD-218

Gisdiy= 00 giret) | 21-18TC-08 | 1BRTD-29

LA

Lenastumunu
21209739

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3t EQUIPMENT CALIBRATION AND TESTING SERVICES % m—ros

534 ANAKARN ROAD S04 18, WLUANG, SUANLUANG BANGROK 10750 i WECTHATIAYNES
CEES CALIRATIIN 0988

Cert. No.: 24Th589

Certificate of Calibration Page: 1013

Equipment : Het Alr Owen

Manufacturer : Memmert

Model : UF 55

Serlal No. : B212.0411

ID No. : UAE WAD._DOG/2556

Submitted by : Unitad Analyst and Enginesring Consultant Cao. Ltd,
3 Sol Udomauk 41, Sukhumwit Road,
Bangehak, Phrakhanong,
Bangkok 10280

Location : Lab Floor 2

Recelved Order - 01 April 2024

Calibration Date : 01 - 02 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+£30)%

Callbrated by : Krisda Malee

Approved by : ém

Aporoved Signatory
{ ) Ponpan Paipim
(v ) Suwit Imjai
{ ) Kunchit Promprat

5 April 2024

Issua Date :

The Uncertainties are for a probability of approxi Iy 95%

veproatisgad ather than in T, sxespt with he o wrilten

A 00850

lilﬂﬁﬂ'i‘l!jﬂ'lﬂqg-l
&

Equipment : Hot Air Oven Cart. No.: 24TM583
Condition As-Received : Used liem Page: 3of3
Reference : 2404-00040C-3
Result of Calibration :- () Without Adjustment
Function of UUC* ; Temparature Source
Fresh air setting : Closa
Calibration | UUC* uuce Temy T Cverall
Point | Setting | Reading stability Factor
(el ()c)lc) (£°C) {C) ["C) k
104.0 140 | 1040 0032 047 0.84 2
1200 1200 | 1200 012 0.72 1.3 2
180.0 180.0 | 180.0 0.13 12 1.5 2
Calibration d L {°C}) Unicartainty
Paoint Position
{e) 1 2 3 4 5 6 7 8 afret)| (+'C)
104.0 104,464 | 103.847 | 104.226] 104.232 | 104.106) 103,691 | 104.275] 104.127 [ 104.013 042
120.0 120,485] 120.089| 120,635 120.506| 110.531 | 119.644 | 120.364 | 120.144 | 120.158 114
180.0 180,574 | 179.769| 180.285| 180.870 | 179.584 | 178,790 180.287 | 179.861 [ 179.802 14

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

Temperature stability : One-half of the greatest { of d at any one sensor.
Temp y : The maxi i of at any sensors and the measured
temperature at the reference focafion which are obeerved at the same time or at as close an chsarvation time as
possible to ine the lemp patiem or within the chamber under steady-state conditions.
Overall : The Di of the i arwd miri | P b t olservation
UUC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard bya It
factar k. | a level of confid of app o5 %,
=olo-

o

naslumIu
120973

a



o
. . . ety
United Analyst and Engineering Consultant Co,, Ltd. i
e e 3 Sl Udomsuk 41, Sulkhurmvit Aoed, Bangehak, Phrakhonang Bangkok 10260 f’;.?/‘?
oeL ren Tl 2763 2828 Fax 0 2763 2800 wwwuaeconsultant.com E-mail: use@useconsuliant.com i

Customer Name:

Certificate of Calibration

Certificate No,: 250422-1-BL002-25
Code Mo.: BLOD2-25
Page: 1of 3

United Analyst and Engineering Consultant Co., Ltd.

Address: 3 Soi Udorn suk £1, Sukhurmwit Rd., Bang Chak, Phar kKhanong, Bangkok 10260

Equipment: Electronic Balance

Manufacturer: Mettler Toledo

Model: AB200-5/5ACT

Serial MNo.: 1129361010

Asset No, LIAE WAS.002/2552

Building:  M/A Floor: 1 Room : 107

Feceived Date: April 22, 2025

Date of Calibation : April 23, 2025

Calibration Conditions: Temperature 228°% to 234 %
Hurnidity 548 % to 68.9 %
Pressure 7586 mmHg :] T58.2 mmHe

Calibrated by: Sakkarin Srirabang
Approved by: Suwit Chotnok Signature; &?&h;
Issued Date: April 25, 2025

United Analyst and Engineering Consultant Co,, Ltd.

3 Soi Udomsuk 41, Sukhumvit Rinad, Bangchak, Phrakhanang, Bangkok 10260
Tel0 2763 2828 Fax 0 2763 2800 www saeconsultant.com E-malk uae@uaeconsultant com

Certificate No.: 250422-1-BLO02-25
Code No.: BLOO2-25
Page: 20f 3

Equipment: Electronic Balance Manufacturen Metiler Tolsdo

Model: ABRZOM-5/FACT Readability; 00001 ¢
Serlal Nou: 1129381010 10 Ma.: LIAE WAS,002/2552
Max. Capacity: 20g

Calibration Date: April 23, 2025

Condition As-Received: In Conditon

Condltlon of Equipment:

Conglition of This Result of Calibration:

1, Calibration Methad: Ths insirurnent was caiforated by method WAE CP.CALODG
2. Refaronce Standrads:

IneHouss Method based on UKAS Lag 18- 20,

Reference Standard: Mostel Serial Mo, Calitrrated By Certificate No. Traceability
Standard Weight Class E2 (0IMLI tmptelky  BTARIOMIED AMARC 25009359 Matrier-Tolede
Stardard Wefght Class F1 [GIML 1mg o 200 ¢ 11119512 AMARL 24013840 Wattier Trlsce
Instrument todel Serial o, Calibrated By Certificate No. Traceability
Therme-Hygra-Bara Mater WHE-3825T) ARABAST SUCCESS SH09ITIET succes Gateway
Therme-Hygro-Bang Meter WG 38250 ARAEAET P& 2EPTRE TRA

3. This certification is traceable o 51 Unit

4, This certification was certified only for the indtrument we callbrated

5. This result of csilbration wae found sccurate bs show on date and place of calibration onty.

6. Through the referance standard laboratory of AMARC 25-009355 Calibration 0152

Calibraton Result:

1 ity of Reading:

Nominal Value (gh
200"

[ Standard Deviation of Resding (g} |
0000945

2 Eccentric ar off-center loading
A mass of 100 g was placed and moved to varlous position on pan

The Balance reading obtaired is ghen In the fable

Due Date
Hi-dare 2T
04-Febr2f
Dug Date
21-Hew-25

FLE

Mote : 1) The Uncertainties are for a confidence probability of approximatsly 95%
2) This Certificate Is valid only to the item calibrated on date and place of calibeation,
3) This Certificate isissued in accordance with the condifions-of accreditation granted by the Thai Laboratany Accreditation

Schems which bas assassed the measurement capability of the labosatory and its traceability to recognized national
standards and ta the wnits of

t realized at the el nationai standards laboratory, Thie certificate
may not be seproduced other than in full except with the prioe witten appraval of the United Analyst and Engineering

Consultant Co.itd (LAE)

wnas limuau

x“\:\;,'.‘/\

|\

United Analyst and Engineering Consultant Co,, Ltd. =
3 5oi Udomauk 41, Sukbumelt Road, Bangchak, Phakhanong, Banghok 10260 gl
Tel0 23763 2828 Fax 0 2763 2800 www.useconsultant.com E-mail: useguaeconsuliant com

A

9

THTHE TR
CALIBATDN I

Certificate No.: 250422-1-BLO02-25
Code No.: BLODZ-25

Page: 3of 3
Equipment: Electronic Balance Manufacturer: Mettier Toledo
Model: ABZ0G-S/FACT Readability: 0000 g
Serial No.: 1129361010 D No.: LIAE WAS,002/2552
Max. Capacity: g
Calibration Date: Agril 23, 2025
Calibraton Result: {Cantinued)
Calibraton Range: 0-200q
Calibraton Adjustment: Internal Calibration
3, Error of frarm nominal or mass value:
Nominal Value Rafarance Value Indication Carrection Uncertainty Coverage Factor
g &) 5 tg) {£me k
Unload 0,0000000 0,0000 00000 010 203
061 00800025 0.0095 00001 010 203
0.05 0.0500056 0.0500 00000 LET ] 205
a1 0.1000012 00599 0001 010 205
a5 05000133 0.5000 00000 010 b
i 10000105 1.0000 00000 0.10 205
10 10,000010 10.0000 0.0000 ol 204
g 40.000078 40,0000 00000 0.4 200
50 50,000056 50,0000 0,000t 013 200
80 E0.000107 80,0000 0,000t 048 200
100 100000109 99,5995 0.0002 017 200
120 120,00015 119.9599 0.0003 0.21 Z0
150 150000165 149.9998 0.0003 0.24 200
160 160000175 159.9597 0005 0.26 200
200 200000125 1999958 0.0004 .30 200
4. Effect of Tare test:
Tare Load Test Load Indication Correction
(g} (03] (g gl
20000081 19.9599 00001
A0.00D0TE 19,9598 00002
190 S0.000066 589937 £.0003
80,000107 15.9999 0.0002
100.000168 10,6004 -0.0002

Bemark:

The repart uncertainty of messurment was based an standard urosrabaty mubtipled by cowesgs tachor k, providing lﬁﬁm\’www

o=-g-End-0—0

1 2 3 4 5 Masd
g (e} L] {0 o) Diffarence tg)
100.0000 999996 999997 100.0003 100.0005 0.0005 \1“ ;Ei ;:i?

TECH!

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

INOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

TEL0-2717-3000-23 FAX.0-2715-8484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Sarial No. :

ID No. :

Submitted by :

Location :

Recelved Order :
Calibration Date :

Ambient Temperature ©

Relative Humidity :

Calibrated by :

Approved by :

(\)Pmpan Paipim
(%) Suwit Imjai
() Kunehit Prompeal

Issue Date :

Cert. No.: 24TME4T
Page: 1af 3

Incubatar

Binder

HE 400 E&
20200000015535
UAE MIC.018/2564

United Analyst and Engineering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakhanang,

Banghkok 10260

Microbiology Labaratory (302)
01 April 2024
01 April 2024
(28+10)°C
(50430) %

Man Pattanapongpaiboon

Hil

Approved Signatory

7 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This miy
Apperral of the hesd of

than in full, mxcept wilk e prior written
: and Testing Servicas.

lﬂnﬁ']i‘lijﬂ'l'l.lqtl



Egquipment : Incubator Cert. No.: 24TMB4T
Condition As-Recaeived :  Used [lem Page: 2 of 3
Reference : 2404-00030C-B
Procedure Used :-
Cali were using lon p CP-0T02 based on TLAS G-20 according to direct
measurament mathod with Data which with T Detector { RTD ),
The temperature scale used was based on ITS-20.
Condition of this result of calibration
1. Reference standard instrument;-
Instrument Serial No. Cert. No. Traceable Due Data
1) Data Acquisition MY 48023932 2amzz TRA 26 Jul 2024

2 This cartificats 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 Promation Association | Thailand - Japan |

Result of Calibration :-
Function of UUC* :

() Without Adjustment
Temperature Source

Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Received : Used Itam Page: 30f3
Reference : 2404-00030C-6
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperaturs Sourca
Fresh air satting : Close
Calibration | uuc® | wuc® | T F Overall
Point Satting stability uniformity  |Variation| Facter
1°C) (*c) ] (cy (x°C) t'e) (*C) k
350 350 | 350 0.035 0.18 0.22 2
Calibration L e} Uncortainty
Point Position
{c) ] 2 | 3 7 & [ 5. 008 | 7] 8 [seed] (ec)
350 | 35.000 | 35.022 | 34.841 | 34.851 | 35027 | 35.011 | 35.023 | 35.028 | 35.007 |  0.20

Average* : The average of 30 vatues In each position,

Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. { C } 24 24
.é/ REL Humid, [ % ) 54 57
2 4 AG Supply { Volt ) 221 223
: 3
g 0wl Hitians Ref. Std.
. ¢ oSN | DN
g i & 1 |201eRTD-D
7 / 2 20-16RTD-02
_____ = 5 -
YR mzj—’— o 3 20-16RTD-03
= & |aeRTD0r]
W 6 | 2216RTD-05
6 20-16RTD-08
i, AL1BRTOY |
Probe Instaliation Details : Dimension of Chamber : 8 22-16RTD-08
a= 10 om B S 9 (ref) | Z216RTD-08
b= 10 cm W= 085 m
&= ¢ om H= 12 m
Capacity = 03 m
'
enaslumunu
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN RDAD 50| 18, SUANLUANG, SUANLUANG BANGKOK 10250

WEC-TISLTIST 70T

TEL.0-2717-3000-28 FAX 0-2718-0484 CALIBRATION 5008
Certificate of Calibration Cert, No.: 24ThI38
Page: 1of3

Equipment : Incubator
Manufacturer : Binder
Model : KE 400 E&
Serial No. : 20220000022479
1D Ne. : UAE.MIC 028/2566
Submitted by : United Analyst and Engineering Consultant Go. Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkak 10260
Location : Microbiclegy Laboratory
Received Order : 08 July 2024
Calibration Date : 09 July 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (B0 +30)%
Calibrated by : Khit Ruttanaprapachai
- WM
Approved Signatary
{ ) Ponpan Paipim
(v} Sumwit Imiai

{ )} Kunchit Promprat

Issue Date :

18 July 2024

The i

are fora

probability of approxi 95%

This centificate may not be reproduced other than in full, sxcept with the prior wrinian
Approval of the head of Corporate Sarvices 3 © Equipmant Calibration and Tasting Sarvices.

Lanm's'lu'muqu

Temperature stability : One-half of the greatest maxi i of I at any one sensor,
y : The { i of | temp at any sensors and the measured

temperatura at the reference location which are observed at the same time or at as close an observation time as
possible to hig jpattern or | ity within tha chambear under steady-state conditions.
Overall ion : The Di of the i and i d iof rvation.
Uuc*® :  Unit Under Calibration
Mate : The reporied uncertalnty of measurament was included stability and excluded unifarmity .

The reported uncertainty of measurament was based on a standard by a
factor k, pi g & beved of of app 95 %,

-olo-
'
enansluAuAy

Equipment : Incubstor Cert. No.: 24TM338
Condition As-Received :  Usad ltem Page: 2of 3
Refarence : 2407-01530C-4
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 based an TLAS G-20 according to direct
measurement method with Data isition which cted with Temp Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No, Traceabls Due Date
1 ) Data Acquisition MY49004451 24LMa4 TEA 17 Mar 2025

2. This certificate |s valid only to tha item calibrated on date and place of calibration,
3. This ification is to the System of Unit.

Remark : TPA : Technology Promotion Association | Thadand - Japan )
Result of Calibration :- (") Without Adjustment
Function of UUC" ; Temperature Source

Fresh air setting : Mot Available during calibrati
_ Finishad
Temp. (°C ) 23 24
REL.Humid. { % ) 52 54
(AT Supply | voil ) 221 222
Ref. Std.
H Senstn ID No.:
1 18RTD-21
2 18RTD-272
3 1BRTD-213
4 18RTD-2/4
5 1ERTD-2/5
[} 24-18RTD-2/8
7 18RTD-27
Probe Installation Details ; Dimension of Chamber : 8 18RTD-2/8
a= 10 em in e 9(el) | 19RTD29
b= 10 cm We 065 m
. H= 12 m
Capacily = 037 m

Lanms'lain'mqu



Equipmant : Incubator Cert. No.: 24TME38
Condition As-Received : Used ltem Page: 30f3
Referance 2407-01530C-4
Result of Calibration :- (") Without Adjustment
Funetion of UUC* : Temperalure Source
Fresh air setting : Mot Available
Calibration | Uuc* | uuc* Temperature Temperature | Overall
Paint Setting | Reading stability unifarmity Variation| Factor
(c) (G) i) (£°C) {c) t'c) k
350 350 35.0 0,050 0.31 0.33 2
Calibration M T (*C )
Paint Position
(°c) 1 | 2 [ 3T 4 [ 5 T & [ 7 | 8 o] (+£c)
35.0 | 95.008 | 35.011 | 35.081 | 35.118 | 34.840 | 35.054 | 34.924 | 34.978 | 34.824 0.30

Average” : The average of 20 values in each position,

Temperature stability : One-half of the greatest (i i of at sny ane sansor.
Temp if ity : The i i aof at any sensors and the measured
temperature at the reference location which are observad at the sama time or at as closa an observation time as
possible to the pattern ar g y within the chamber under steady-state conditions.
Overall 1 The DA of the { and measured temp it obsarvation.

UUC* : Unit Under Calibration
Mote : The reported uncertainty of measurement was included stability and excluded uniformity |

Tha reported uncertainty of measurement was based on a standard by a Iel
factor k, p g @ bevel of af appraxi 85 %.
~olo-
enaslumuny

Equipment : Incubator Cert. No.: 24TMBB4
Condition As-Received :  Lisad lterm Page: 2af 3
Reference : 24068-01200C-2
Procedure Used :-

G were | using P CP-0T02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which with Temp Detector { RTD ).

The temperature scale used was based on (T5-80,

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Serlal No. Cert. No. Traceable Dug Date
1) Deta Acquisition MY49001451 24LM44 TPA 17 Mar 2025

2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceabils to the Intemational System of Unit.
Remark : TPA : Technology Promotion Association | Thailand - Japan |

Result of Calibration :- () Without Adjustmernt
Function of UUC* ; Temperature Source
Fresh air setting : Close
Finished
19
1/ 75
2 5 [AC Supply [ Valt ) 228 229
g 3
g e . | Ref.Sw.
i 7 Fosttont. | ioNe
_5_ .5 18RTO-21

ToRTD.2

| [
§ =7 / 2 18RTD-272
W o [=] 3 E
L Diz ;‘— = 2 19RTD-23
1 5

]
7| 1eRTD2T
Probe Installation Detalls : Dimension of Chamber : 8 | 19RTD-28
as 0 om D= 050 m 9 =) 19RTD-218
b= 0 om W= 0,65 m
o= 10 om H= 12 m

Capacity = 0.38 m

Lanm's'lu'muqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SOH 18, SUANLLANG, SUANLUANG BANGKDK 10250

NECTERATISTTOIS

TEL.0-2717-3000-20 FAX.0-2710.-0484 CALMIRATION 3058
. N Cert. No.: 24TMBB4
Certificate of Calibration e Sl
Equipment : Incubator
Manufacturer ; Binder
Model : KB 400
Serial No. : 20220000000391
ID No. : UAE MIC.029/2565
Submitted by : United Analyst and Engineering Consultant Cao.,Ltd.

3 Sal Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory
Recelved Order : 07 June 2024
Calibration Date : OF June 2024
Ambient Temperature : (26£10)°C
Relative Humidity - {5030 )%
Calibrated by : Tawatchai Pama

‘Ku\nc}n&‘

Approved Signatory

Approved by :

{ ) Ponpan Paipim
() Suwit Imjai
{4 ) Kunchit Promprat

Issue Date : 11 dune 2024

The Uncertainties are for a confidence probability of approsxi ly 95%

Thia cetflicabs my mot b reproduced ather than in Tull, eacapt with the prior writien
Approval of the hoed of Corporate Servics 3 : Eguipmant Calibration and Testing Sarvicas.

l.anmi'lu'anu

Equipment : Incubatar Cert. No.: 24ThBa4
Condition As-Received : Used ltam Page: 3af3
Reference : 2406-01900C-2
Result of Calibration :- (") Withaut Adjustment
Function of UUC" : Temperatre Scurce
Fresh alr setting : Close
Calibration | uuc* | wuce Temp Overall
Paint | Setting | Reading stability uniformity  |Varlation| Facter
(*c) ey ie) (2°C) (e (¢ k
35.0 35.0 35.0 0.028 0.28 0.53 2
Calibration {'C)
Paint Position
[4C) 1 | 2 | 3 ] 4 ] 8 [ & | 7 [ & Tojet)| (sc)
360 | 35317 [ 35.184 | 35142 | 35.064 | 35.008 | 35.003 | 34,804 | 34,826 | 35.056 0.30

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

Temperature stability : One-half of the greatest { difference of at any one sensar.
T 1 The i i of d at ary sensors and the measured
temparature at the reference location which are cbsarved at the same fime or at as close an observation time as
possible to ine the tamy patterm or within the chamber under steady-state conditions.
Overall : The Di of the and mi
UUG* :  Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard inity iplied by & el
factor k, g & level of confid of approxi 85 %,
-olo-
'
enasluAIuAN



UAE FM.5.0.016-10MIE-SEP-2020

References Certificate Number. : 24TM884

Equipment : Incubator

Model : KB 400
Serial No.: 20220000000391
ID No. : UAE.MIC.029/2565

Manufacturer : Binder
Calibration Point : 35.0 °C

Unit Under Calibration Setting : 35.0 °C
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LAfhLab ENT (1120200

534/4 PATFANAKARN ROAD SOT
TEL.0 2717

TECHNOLOGY PROMOTION ASSOCTATFON (
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
TANLUANCG, SUANLUANG BANGKOK 10250
0029 FAX 0-2719-9484

fodosatstteasive ssrnant SORENT WIATUAN

AILAND-JAPAN)
T

NSC-TISITIS17025
CALIBRATION 0018

Cert.No.: 24CH400
Page.: 10f3

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 :

{ ) Pornthippa Tameyakul
{ ) Unnopphol Harachai
(\A Saithip Meangmai

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HASMO047

UAE EFM.005/2563(EFM.pH.05/63)
Used ltem

01 April 2024

02 April 2024

2404-0037WSC-2

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-CHB by comparison with temperature standard

Warakorn Lerngagtrakul

(@l
C

Approved Signatory

06 Aprit 2024

The Uncertainties are for a confidence probability of approximately 95%

This certific:

head of Corparate S

may 0t be reproducart ofher than in full, except with the prior w

Fquipment Calibration

A 0062140

FOSS Soath East Asla

3388 Sirinrat Building, 25th — 26th Floar, Unit No, 3388750,
fama I Aoad, Klongton , Klongtoey, Bangkok, Thalland 10110

FOSS

Customer Service Report

| Report No.: [

[ ] vAE
[ Fawes ] Boglk
[ Serial: ] Aol 343

Date: Qi 5, 2024
I Job Mo.: I 3 } [3
| Instrument: | Erd Sesti [l

Travel To Customer (Hrs| Labour {Hes Travel From Customer [Hrs|
Start [T 1 fa. ?0 |5 -390 c
Finish CalT] [ERED 5 e oo {1z
lob Type
Application Special Standard
Distributor Courtesy Wisit i Training
Di E tal Service PMA Onboarding Quote In House
Internal Warranty Repair PM >
Investigate Sales Support Remote Health Check Visit
Smartcare Smartcare Pro Fosscare *
PMA Type
Srmartcare Acvance Fasscare Pra MR
Details of Work / Test
— PP
— Vel Cleele - 7
& (o [emle Loal
T 90 dewen s IBai 3
)
— Chovng PR %1 fet —ak
o
— Pt Gk - s
< Dilitia  fOnL 5 [
> Alles]] Banl = 51wl Y Dage
+ Oogaiver MAA o e il
~+ Mecw Faln =
Blemp = - Tecgionn, = 0~ P = -
Folow o L] Follow Ly
Instrument Ready for Use | oK [ =% Nat DK* |
Part No: Batch Oty
P CLITRLTY 3. 01 Ll t T
I confiem this repart is accurate and complete
4 ]
Signed FOSS A// - f | signed custamer O T L
- . ol A
Hame g s R Name
1 Ermail: | | Customer Contact.: | , |
“Remak lanaqslmzmqu
A
f@\
CertNo.: 24CH400
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Decument Precess Calibrator 54030049  130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 T10RC044 231908 26 July 2024

This certification s traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)
2. Certified Reference Materials : The measurement resulls are traceavle lo S| 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 enly 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 mv pH
pH Meter 4.00 177.48 177.3 4.01 0.058 2.00
S/N.: HAOMO0047 7.00 0.00 0.0 7.01 0.058 2.00
7.00 0.00 0.0 7.01 0.058 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00

a 1209883



CertNo.: 24CH400
_ 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 Soluti i ing |pH it factor
(mV) (%) k
pH Eleclrode 4.008 4.01 1716 0.0079 2.00
S/N.: - 6.986 6.99 -8.4 0.0099 2.00
6.986 7.00 9.6 0.011 2.00
9.997 10.02 -173.8 0.0096 2.00

Function : Temperature Measurement

{*) Without adjustment

This equipment was connected with Temperature Probe;
- Model -

- Serial No. : -

Dimension of probe

- Length 103 mm.

- Diameter : 16 mm.

- Immersion Depth : 80 mm.

Calibration Standard uuct £ Uncertainty of | Coverage
rror

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) {£°C) k
250 25.002 25.0 -0.002 013 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
350 35.003 35.0 -0.003 0.13 2.00

Remark - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty mulfiplied by a coverage

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

-o0o-
a 1209884
Cert.No.: 25CH354
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092  24E1320 22 Apr 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 Jul 2025

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

2. Certified i :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: 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

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

Calibration Results

TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
634/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANE BANGKDK 10250
TEL.D-2717-3000-29 FAX.0-2719-9484

WEC-TIB-TIETO2S

CALBRATION 2008
Certificate of Calibration CertNo.: 25CH354
Page.: 10f3
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HASMO0047
ID No. : UAE.EFM.005/2563 (EFM.pH.05/63)
Condition As-Received: Used ltem
Received Date : 18 March 2025
Calibration Date : 20 March 2025
Reference : 2503-0612WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Ambient Temperature : (25 £ 25) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : 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

Calibrated by : Uthen Kankawi

Approved by :

Approved Signatory

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

Issue Date : 20 March 2025

The are fora probability of approximately 95%

Thiss centificate may not b reprogaced other than in i, sxsept with the prioe writien
Agrpeoval of 1he head of Corporate Serdcas 3 ° Equipment Calibration and Testing Sarvices.

Fun : mV Measurement
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
(£mV) k
pH mV mv pH
pH Meter 4.00 177.48 1777 4.01 0.058 2.00
S/N.: HA9M0047 7.00 0.00 0.3 7.01 0.058 2.00
7.00 0.00 0.3 7.01 0.058 2.00
10.00 -177.48 -176.8 10.01 0.058 2.00

Cert.No.: 25CH354
Page.: 3of3
Calibration Results
Func : 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 4.01 168.5 0.011 2.13
SIN.: - 6.999 7.00 -5.9 0.012 2.09
6.999 7.00 -6.1 0.011 207
10.010 10.02 -176.7 0.010 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Temp Probe;
- Model : b
- Serial No. : 5
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibrati uuc* Uncertainty of | Coverage
Error
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) K
15.0 15.005 15.0 -0.005 0.13 2.00
30.0 30.007 30.0 -0.007 0.13 2.00
45.0 44.995 449 -0.095 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 %.

-o0o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iac:um
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i
534/4 PATTANAKARN AOAD S01 18, SUANLUANG, SUANLUANG BANGHOK 10250 LA - TR

TEL 0-2717-3000-25 FAX (-2715-9484 CALERATION 3008
Certificate of Calibration CertNo.: 25CH262
Page.: 10f3
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA1L0035
ID No. : UAE.EFM.011/2565(EFM.pH.01/65)
Condition As-Received: Used Item
Received Date : 25 February 2025
Calibration Date : 26 to 28 February 2025
Reference : 2502-0783WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : 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

Calibrated by : Warakomn Lerngagtrakul

Approved by :

Approved Signatory

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

Issue Date : 28 February 2025

The are fora probability of app %%

This: certificate may nol be reproduced ofher than in full, exept wilh the prioe written
Approval of thie head of Cororats Sendess 3 : Equipment Catibration and Tastng Services,

Cert.No.. 25CH262
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

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

2. Certified Material :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: 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

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
(¢mV) k
pH mv mv pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HA1L0035 7.00 0.00 0.1 7.02 0.058 2.00
7.00 0.00 0.1 7.02 0.058 2.00
10.00 -177.48 -177.4 10.01 0.329 4.53

Cert.No.: 25CH262

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 4.01 178.3 0.0085 2.05
SIN.: - 6.999 7.00 2.3 0.0092 2.00
6.999 7.00 24 0.0092 2.00
10.010 10.01 -172.2 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Temp Probe;
- Model : -
- Serial No. : -
Dimension of probe
- Length : 110 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
Calibrati uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 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 %.

-o0o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iac:um
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i
534/4 PATTANAKARN AOAD S01 18, SUANLUANG, SUANLUANG BANGHOK 10250 LA - TR

TEL 0-2717-3000-25 FAX (-2715-9484 CALERATION 3008
Certificate of Calibration CertNo.: 25CH263
Page.: 10f3
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA1MO0043
ID No. : UAE.EFM.013/2565(EFM.pH.03/65)
Condition As-Received: Used Item
Received Date : 25 February 2025
Calibration Date : 26 to 28 February 2025
Reference : 2502-0783WSC-3
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : 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

Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory

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

Issue Date : 28 February 2025

The are fora probability of app %%

This: certificate may nol be reproduced ofher than in full, exept wilh the prioe written
Approval of thie head of Cororats Sendess 3 : Equipment Catibration and Tastng Services,

Cert.No.. 25CH263
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

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

2. Certified Material :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: 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

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
(¢mV) k
pH mv mv pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HATM0043 7.00 0.00 -0.1 7.00 0.058 2.00
7.00 0.00 -0.1 7.00 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

Cert.No.: 25CH263

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 1479 0.0085 2.05
S/N.: 992H0385 6.999 7.00 -24.3 0.0092 2.00
6.999 7.01 -24.4 0.0085 2.00
10.010 10.01 -197.8 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equi was with Te Probe;
- Model : 9652
- Serial No. : 992H0385
Dimension of probe
- Length : 110 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
Calibrati uuc* ) Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 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 %.

-o0o-




TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ ) Unnopphol Harachai
{ }Penpan Paipim
{y/} Saithip Meangmai

Issue Date :

The Uncertainties are for a

flac-wRA ) &

NSC-TISHTIS 7025
CALIBRATION 0068

Cert.No.: 24CH726
Page.: 10f3

pH Meler

Horiba

LAQUA-PH210

HACED006
UAE.EFM.070/2564(EFM.pH.03/64)
Used ltem

18 June 2024

19 June 2024

2406-0570WSC-4

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

(25 £ 25) °C

(50 + 15) %

In - house method -

- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature  standard

‘Warakorn Lerngagtrakul

Suthe

Approved Signatory

20 June 2024

probability of approxil 95%

This certificate may nct be reproduced other than in full, sxcept with the prior written
Appraval of the head of Carporate Services 3 : Equipmant Gallbrat'on and Testing Services.

ration Results

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

CertNo.: 24CH726
Page.: 3of3

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) ) K
pH Electrade 4.008 4.01 1746 0.007¢ 2.00
S/N.: Q9AD0140 6.986 6.99 -0.8 0.0093 200
6.986 7.00 -0.9 0.0093 2.00
9.997 10.01 -175.8 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : QOADO140
Dimension of probe
- Length 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
c vuc* Etrof Uncertainty of | Coverage
Point Temperature Reading measurement factor
(c) (°c) (°c) (°c) (£°C) K
250 25.001 250 -0.001 0.13 2.00
300 30.002 300 -0.002 013 200
35.0 35.002 35.0 -0.002 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-olo-

Cert.No.: 24CH726
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54020049 130RC118 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4882054 110RC044  23/908 26 July 2024

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

2. Certified Reference h i 1 The
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

resuits are ble to S| through CPA chem Lid.,

Buffer Solution Manufacturer Lot No. Exp. date
pH 4,008 CPA chem 970851 25 Apr 2026
pH ©.886 CPA chem 970852 25 Apr 2025
pH 8.897 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

curve by D Process Calil at pH (4,7)(7,10)
Nominal Standard g Uncertainty of | Coverage
3 Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(zmV ) k
pH my mv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HAQEQQOE 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 0.1 7.00 0.058 2.00
10.00 -177.48 1774 10.01 0.058 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SKRVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20 FAX.0.2719-9484

NSC-TISITIS17025
CALIBRATION 0003

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 :

{ ) Pornthippa Tameyaku!

{ ) Unnopphel Harachai
(/) Saithip Meangmai

Issue Date :

Cert.No.: 24CH318
Page.: 10of3

pH Meter

Horiba

LAQUA-PH210

HAQCD025
UAE.EFM.117/2563(EFM.pH.07/63)
Used Item

12 March 2024

14 March 2024

2403-0386WSC-1

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

25 £ 25) °C

(50 + 15) %

In - house method ©

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakern Lerngagtrakul

Sl
4“%
Approved Sighatory

15 March 2024

‘The Uncertainties are for a confidence probahility of approximately 95%

Approsal of the head of Corporate Services 3+ liquipment Calibras

ficate may not be reproduced ofher than in full, except with the p

nd Te

A 0064529



Cert.No.: 24CH319
Page.: 20f3
Condition of this calibration result
1. Reference Standard instrument
Instrument Serial No. 1D No, Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4882054 1T10RCO44 23I1808 26 July 2024

This certification is traceable to the Internaticnal Syslem of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)
2. Certified Reference Materials

: The measurement results are traceable to S| through CPA chem Lid.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2026
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 CPA chem 940106 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
£ (smV) &
pH my mV pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HAOC0025 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 00 7.02 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
634/4 PATTANAKARN ROAD 501 18, SUANLUANG, SLIANLUANG BANGKOK 10250

a 1206341

CertNo.: 24CH319
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 4.008 4.01 149.4 0.0091 207
S/N.: - 6.286 7.00 -25.1 0.0083 2.00
6.986 7.02 -24.3 0.011 2.00
9.897 10.01 -199.6 0.0085 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. © -
Dimension of probe
- Length : 103 mm.
- Diameter 16 mm.
- Immersion Depth : a0 mm.
Calibration Standard uuc* Error Uncertainty of Coverage
Point Temperature Reading measurement factor
(°c) (°C) (°c) {°cy (£°C) K
250 25.001 250 -0.001 013 2.00
30.0 30.001 30.0 -0.001 013 2.00
35.0 35,002 350 0.002 013 2.00

Remark - UUC* = Unit Under Calibration

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

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

-olo-
il
Send nllo
¢
a1206342
Cert.No.. 24CH1379
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

WEC.TIBTIS1 7028
TEL.D-2717-3000-28 FAK 0-2719-8484 CALBRATION 2008
Certificate of Calibration CertNo.: 24CH1379
Page.: 10f3
Equipment : pH Meter
Manufacturer : EcoSence
Model : pH100A
Serial No. : JC03354
ID No. : UAE.EFM.063/2562(ENV.pH03/62)

Condition As-Received:
Received Date :
Calibration Date :

Reference :

Used Item
05 November 2024
06 November 2024

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

2. Certified R

M: ial :The

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

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

2411-0122WSC-1

Submitted by :
3 Soi Udomsuk 41, Sukhumvit Road,

United Analyst and Engineering Consultant Co.,Ltd.

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

Calibration Results

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

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

Warakorn Lerngagtrakul

Approved Signatory

8 November 2024

The

are fora

probability of appr 5%

This: centificate may not b reproguced other than in full, sxsept with the prioe writlen
Agproval af the Nead of Corporate Serdeas 3° Equipment Galibratlon and Testing Sarvioes.

Function : mV Measurement

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
. Actual Reading Y 9
Unit Under Value | Voltage Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03354 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 -178 10.01 0.58 2.00




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKIIK 10250
TEL 0-2717-3000-25 FAX 0-2718-9484

== e

G-I TR 028
CALERATION 3008

Cert.No.: 24CH1379
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 4.008 4.01 173 0.0079 2.00
SIN.:240710SIA605377 6.999 7.00 -2 0.0092 2.00
6.999 7.00 -2 0.0095 2.00
10.010 10.01 -178 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 240710S1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* e Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.003 14.9 -0.103 0.13 2.00
30.0 30.001 299 -0.101 0.13 2.00
45.0 45.003 44.8 -0.203 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 %.

-o0o-

f -.mondeﬂ
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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 :

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

Issue Date :

The

Cert.No.: 24CH1070
Page.: 10f3

pH Meter

YsI

pH100A

JC02729
UAE.EFM.195/2561(ENV.pH.04/61)
Used Item

27 August 2024

28 August 2024

2408-0882WSC-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

Warakom Lernaaatrakul

Approved Signatory

29 August 2024

are fora

probability of approximately 95%

This: certificate may nol be reproduced ofher than in full, exept wilh the prioe written
Approval of thie head of Cororats Sendess 3 : Equipment Catibration and Tastng Services,

Condition of this calibration result

1. Reference Standard Instrument
Instrument

1)Document Process Calibrator

2)Ref. Standard Thermometer

Cert.No.: 24CH1070

Page.. 20f3
Serial No.  ID No. Cert. No. Due Date
43160066 130RC092  24E1320 22 Apr 2025
2188080 130RC044 2311216 10 Oct 2024

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

2. Certified Reference Materials  :The measurement results are traceable to Sl through Hach Lenge GmbH Lt
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: 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 4.006 Hach Lenge GmbH C03146 23 Feb 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
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 curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard 3 Uncertainty of Coverage
" Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input (smV) k
pH mvV mvV pH
pH Meter 4.00 177.48 177 4,01 0.58 2.00
SIN.: JC02729 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.: 24CH1070
Page.: 30of3

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 4.006 4.01 173 0.0090 2.05
SIN.: 231018S1A605377 6.999 7.00 -1 0.0084 2.00
6.999 7.00 Al 0.0085 2.00
9.997 10.00 -176 0.0092 2.00

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : -

- Serial No. : 231018S1A605377

Dimension of probe

- Length : 110 mm.

- Diameter : 12 mm.

- Immersion Depth : 100 mm.

Calibration Standard uuc* - Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
20.0 20.002 20.1 0.098 0.13 2.00
25.0 25.003 251 0.097 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

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

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

-o00o-

DQE Services Co, Led.
DQE Services 2 Soi Ladpro-Wanghin 55, Ladprac-Wanghin R, Ladprao, Ladpeso, Bangkok 10230

ASc.TISLTI 17z

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

REPORT OF CALIBRATION
Certificate No.:  SP24-018 Page 2of 5
Envir Condition :  Ambient Temy 25+5 ¢
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

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

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

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

Spectral Band Width of UUC : 1.5 om.
Scan Speed of UUC: 60 nm/min
Scan Interval of UUC : 015 nm.

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

wonanglainaum

DQE Services Co. Lad.

DQE Services

32 S Ladprio-Wanghin 55, Ladpeso-Wanghin R, Ladpras, Ladprao, Bangkak 10230

Phore : +66 (012 538 2054, Email ; daeservicesinfoigmail com i
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page lof5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud k 41, Sukh it Road, B hak, Phrakh Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer ; Agilent Technologies
Model : Cary 60
Serial No. : MY 15410009
ID No. : UAEWAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
: d by : - o
Calibrated by 7 Li} 5.,}’ Approved by ofareh
{ Mr.Tanawut Rittidach } { Mis. Chonthicha Sangngemn )
Technical Manager Quality Manager
The cabi It is appilied i ibem imd phace of ly.
Tl memsurement capability of e Inborsiory and iy trsceabllaty i it )
‘sancdards nharatory. This certificate may not be reprocdhced edber ths in Tl except with the prior writien appraval of the DO Services Co. Led.
'
enaslunaufL:
DOE Services Ca, Lid.
DQE Services 250 Ladpao-Wanghin 35, LadpraoWanghin Rd. Ladprao, Ladprao, Banghok 10230
Phone : -+66 (12 538 2054, Email : dgeservicesinfos@igmail.com bl
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRM: Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) &
0.0000 0.0000 0.0000 0.0028 2.00
-~ 0.5780 0.5747 0.0033 0.0031 2.00
10484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
00,0000 0.0000 0.0000 0.0028 2.00
5% 0.5595 0.5581 0.0014 0.0034 2.00
1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
(L5230 (.5184 0.0046 0.0030 2.00
465
0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
546.1
1.0002 (L9964 0.0038 (L0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
550 0.5517 0.5485 0.0032 0.0030 2.00
1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0L.0000 0.0000 0.0000 0.0028 2.00
35 0.5591 .5565 0.0026 0.0031 2.00
1.0518 1.0482 0.0036 0.0030 2,00
1.9274 1.9202 0.0072 0.0079 2.00

wonaslunauey




DOE Services Co, Lid. DOQE Services Co,, Lid.
DQE v 32 Sai Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 DQE Sariicas 32 Sl Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpran, Bangkok 10230
Photse - +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail com Mcasm ity Phane : +56 {012 938 2054, Email : dgeservicesinfo@gmail.com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 5 Certificate No. : SP24-018 Page 5of 5
Photometric Accuracy : TRTSO At
CRMs Values TUUC Reading Correction Uncertainty Coverage factor
Wavelength | CRMs Values | UUC Reading Correction Uncertainty Coverage factor ) “g i (am) '
(nm.) (Abs) (Abs) (Abs) (Abs) k 24172 2420 028 0.18 .00
3% 0.0000 0.0000 0.0000 0,0050 200 379.45 2795 005 018 200
0.7469 (17435 0.0034 0.0057 2.00 29781 2479 008 0.18 200
257 0.0000 0.0000 9.0000 0.0050 00 334.06 ERER] n16 0.18 2.00
0.8674 0.8639 0.0035 0.0060 2.00 160,93 3605 043 018 2.00
313 0.0000 0.0000 0.0000 0.0050 200 418.59 418.1 0.49 018 2.00
0.2919 0.2907 0.0012 0.0051 2.00 44554 4456 034 018 200
350 0.0000 0.0000 0.0000 0.0050 o 453.66 4533 036 0.18 2.00
0.6430 0.6402 0.0028 0.0055 2.00 a50.02 4598 02 018 200
536.59 5360 059 0.18 2.00
637.98 638.7 .72 0.18 .00
43138 4308 058 .18 2.00
47250 4724 w0 0.18 2.00
51347 5137 023 0.18 2.00
525.88 529.1 -0.22 0.18 .00
3737 5735 -0.33 018 2.00
585.35 5852 15 0.20 2.00
634,40 635.1 -0.70 018 2.00
74072 Tal.4 -L.68 020 2.00
T48.55 749.1 -0.55 018 2.00
B07.03 807.3 -0.27 018 2.00
BT9.28 B79.3 -0.02 018 2.00

Remuark ;- UUEC = Unit Under Callnestion.

- WiA = Not Avaiable

- The resuh expanded uncertuinty of U s st s the ity af i the coversgs Ractar & ,

which for 4 prodability of
- * Indlicates non TISI acordited

wnanslurouay ~HA . onangnayeH,

DQE Services Co., Ltd. DOQE Services Co. Lud.
DQE seruices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpruo, Ladpraa, Bungkok 10220 DQ-E Services 37 Sol Ladproo-Wanghin 35, Ladprac-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (012 $38 2054, Frmail : dgeservicesinfoemail.com Lol Phone | +66 (112 538 2054, Email : dosservicesinfoggmail.com Hac e Tt
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP25-019 Page 1of5 Certificate No,:  SP25-019 Page 2of 5
Customer :  United Anulyst und Engineering Consultant Co. Ltd. (Head Office) Environment Condition :  Ambient Temperature 25 £ 3 °c
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrk Bangkok 10260 Relative humidity 55+ 20 %RH
Location of calibration :  Instrument room (207) Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment :  UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer :  Agilent Technologies Material Serial No. Certificate No. Due date
Model :  Cary 60 Abgobance Standard set 25760 115663 25 October 2025
Serial No.: MY 15410009 Absobance Standard set 25757 115638 25 October 2025
IDNo.: UAEWAT.02002558 Wavelength Standard set 25806 115657 25 October 2025
Received Date: 26 May 2025 Wavelength Standard set 25758 115665 25 October 2025
Traceability : This certification is ble to the | ional System of Unit maintained at National -

Calibration Date : 26 May 2025

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

Issue Date : 29 May 2025

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

Calibrated by : ﬂ UJ hS_ Airevedys sza gﬁl{q Scan Speed of UUC: 60 nm/min
{ Mr.Tanawut Rittidach ) { Ms.Chonticha Sangngem ) Scan Interval of UUC s 015  nm.
Technical Manager Guaulity Manager
™ iy mpplied anly 1o 15 ainl was e accurste a5 s s ion of UUC : Ph ic 0.0001 Abs.
The messurement cepability of the Isborniory and is i oo nati 10 e unié realend ot th
wational standards Iboratory. This certifiate moy not be reprodused other thae in 1l excopt e il of the DOE Servives Ca. Lad, Wavelength 0.1 nm.

tenans limyau tonen lainua

ROL WEN20ZT 02 ROV 171102021



DOE Services Co.Ltd.
DQE Seryices 12 Ludpro-Wanghin 55, Ladprao-Wunghin R, Ladpras, Ladprso, Bangko: 10230
Phane : +66 {012 538 2054, Email : dqeservicesinfogrmail, com s nu
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy @
Wavelength CRMs Values UUC Reading Caorrection Uncertainty Coverage factor
(nm.} {Abs) Als) (Abs) {Abs) &
0.0000 00000 0.0000 0.0028 200
420 0.5780 0.5739 (L041 0.0031 2,00
10484 1.0430 0.0054 0.0029 2.00
2.1876 21876 (L0000 00084 200
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 00014 0.0034 200
o 1.0239 1.0219 0.0020 0.0035 2.00
2.1230 21207 0.0023 0.0083F 2.00
0.0000 0.0000 0.0000 0.0028 2.00
A 0.5230 0.5150 0.0040 0.0029 2.00
0.9633 0.89609 0.0024 0.002% 2.00
1.9753 19719 0.0034 0.0079 2.00
0.0000 0.0000 00000 0.0028 2.00
S5 0.5181 0.5161 0.0020 0.0031 2.00
1.0002 0.9979 0.0023 00033 2.00
1.9973 2.0021 -0.0048 0.0102 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5503 0.0014 0.0030 2.00
= 1.0803 10808 -0.0005 0,0031 2.00
2.0373 2.0324 0.0049 0.0105 2,00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5583 00008 0.0031 2.00
. 1.0518 1.0513 0.0005 0.0030 2.00
19274 1.9281 -0.0007 0.0102 2.00
rena s [inwan
- 18-42 RO 1122020
DOQE Services Co, Lid.
DQE i 32 S0 Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladpea, Ladpra, Bangkok 10230
Phone : +46 (012 538 2054, Email : dgeservicesinfoiigmail.com ]
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 5of 5
Wavelength Accuracy :
CRMs Values UTIC Reading Correction Uncertainty Coverage factor
(.} (mm.} (mm) (o) &
241.72 2420 -0.28 018 200
27945 279.5 -0.05 018 Z.00
28781 2876 0.21 Q.18 200
334.06 3338 0.26 018 200
36093 360.5 .43 018 200
418.59 4179 0.69 .18 2.00
445.94 4454 054 [IAF:] 200
453.66 4532 {146 018 200
460.02 4506 .42 018 200
53659 536.5 LR .18 200
637.93 6385 -0.52 018 200
431.38 430.7 D68 018 200
472.50 4723 0.20 0.18 2.00
513.47 5135 -0.03 018 2.00
52838 528.9 -0.02 018 2.00
57317 5738 -0.63 0.18 200
585.35 585.2 .13 0.20 2.00
68440 685.1 -0.70 0.1% 2.00
T40.72 7411 -0.38 0.200 2.00
748.55 748.9 -035 018 200
BOT.03 80T -0.07 018 200
879.28 LEEA 018 018 2.00

Remark ;- LILIC = Unit Under Calinracion
= N/A = Not Avaiable
= The restslt expanded uncettainty of mensurement U is ststod ae the standard uncemalary of messuemen multiplied by the eovengs facor §

which for & sormal distributis fs s

7 L 95%

- End of Certificate -

wnans bimuau

FM-TORAI2 ROV 11072021

DOE Services Co, Lid,
" 32 Soi Lad) Wanghin 55, Ladprao-W: in R, . Ladpreo, Bungkok 10230
DQE Servicas i Ladprac-Wanghin peac-Wangh Ladpra, Ladpes kol
Phone - +66 (0)2 538 2054, Email : dgeservicesinfoi@igmail com T e
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 4o0f 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.} (Abs) (Abs) (Abs) {Abs) k
55 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 0.7488 -0.0019 0.0063 2.00
o 0.0000 0.0000 00000 (L0050 2.00
0.8674 0.8663 0.0011 0.0067 2.00
413 0.0000 0.0000 0.0000 L0050 2.00
0.2919 10,2902 00017 0.,0052 2.00
440 0.0000 0.0000 0.0000 0.0050 2.00
0.6430 0.6428 0.0002 0.0063 2.00
1o llaugy
FM-A-0 ROL 17112020

DQE Services Co,,Lid,
W Services 5 Ladpeao-Wanghin 55, Ladprso-Wanghin R, Ladpean, Ladpran, Bunghok 10230

Phane ; +66 (012 538 2054, Email : dgeservicesmio@gmail.com sacnvm s

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-008 Page 1 of3

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

Address : 3 Soi Ud k 41, Sukt it Road, B hak, Phrakh Bangkok 10260
Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No. :  2021-064

ID No.: UAEWAS.006/2552

Received Date : 16 January 2024

Calibration Date : 16 January 2024

Issue Date : 19 January 2024

Condition Instrument :  Good

Calibrated by : J'Ll} @_

{ Mr.Tanawut Rittidach )

Approved by : o 7 f}ﬁ
{ Ms, Chonthicha Sangngern |
Quality Manager

it and was found h date and ion only.

Technical Manager

The calibeation resal i appli 0 the

al 3 aind s snabiing o [T !

her than = full excepe with tbe prior wrinies spproval of the DE Servies Ca, Lid.

libsacatery, This L]

mna'n'laimuqu

FM-T08402 ROT 171172021



DHE Services Co., Lid
D$ Services 32 Sai Ladprao-Wanghin 55, Ladprac-Wanghin Ri., Ladprao, Ladprao, Banghkok 10230

Phone : +66 {002 338 2054, Emnil ; dgeservicesinfo@gmail.com po= e

REPORT OF CALIBRATION
Certificate No. :  SP24-008 Page 2of 5
Environment Condition :  Ambient Temperature 25 = 5 c
Relative humidity 535 +20 %RH

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

Certified Reference Materials :

Material Serial No. Certificate No, Due date
Absobance Standard set 25760 113663 25 October 2025
Absobance Standard set 25757 115638 25 October 2015
Wavelength Standard set 23806 115657 23 October 2025
Wavelength Standard set 25758 1156635 23 October 2025

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

Institute of fards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 4.0  nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC @ 0.1 npm.

Resolution of UUC : Photometric 0001 Abs.

Wavelength 0.1 nm

wenenslairuny

FM-TOE-02 ROT 171172020

DQE Services Co., Ltd.
DQE Services 32 Sai Ludprao-Wanghin 55, Ladprao-Wanghin Rdl., Ladprao, Ladpeac, Bangkak 10230
Phone : H66 (012 538 2054, Email : dgeservicesinfofgmnil.com e e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelengih CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) {Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.002% 2.00
- 0.5780 0.575 0.0030 0.0031 2.00
1.0484 L.046 0.0024 0.0029 200
2.1876 2.186 00016 L0080 2.00
0.0000 (LO00 0.0000 0.0028 200
0.5595 0.558 00015 0.0034 2.00
e 10239 1.024 00001 0.0035 2.0
2.1230 2121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
(L5230 0.520 0.0030 0.0030 2.00
= 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1975 0.0003 0.0070 2.00
0.0000 0000 0.0000 0.0028 2.00
s 05181 0.516 0.0021 0.0031 2.00
10002 0.999 0.0012 0.0033 2,00
1.9973 1994 0.0033 00084 200
0.0000 0,000 0.0000 0.0028 2.00
0.3517 0.550 0.0017 0.0030 2.00
e 1003 1080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 .00
s 10518 1.051 (L0008 0.0030 2.00
1.9274 1.823 00044 0.0079 v ' 2.00
TONTIIMNIAMIURN
FM-MR-02 B04 1112021

DOE Services Co, Lid, OOE Services Co. Ld,
I o ices 2 o s e Ladprao, Ladprao, Bangkok 10230 BEE ¢, vicos 5 e Wanghin 55, Ladproo-Warghi R, Ladpro, Lo, Bk 10230
Phonc : +66 ()2 538 2054, Email : dqeservicesinfo@gmail com BACTIRTR R Phone | +66 (012 538 2054, Emnil ; degeservicesinfolngmail.com e il
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of 5 Certificate No. : SP24-008 Baph 03
- ‘Wavelength Accuracy @
Photometric Accuracy : CRMs Values | UUC Readi C I Inty Coverage factor
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage fuctor fam) i) {am) (nm.) k
(nm.) (Abs) (Abs) (Abs) (Abs) & 241.54 2411 044 018 200
(L0000 0,000 0.0000 0.0050 2.00 279.40 2789 0,50 018 2.00
5 0.7469 0.748 -0.0011 0.0057 2.00 28R.70 2880 0,70 0.18 2.00
257 0.0000 0,000 0.0000 0,0050 2,00 334.22 3338 0.42 0.18 200
0.8674 0.865 0.0024 1.0059 2.00 361,26 3608 046 0.18 200
i 0.0000 0.000 0.0000 0.0050 2.00 41848 4182 0.28 0.18 2.00
0.2919 0.293 -0.0011 00051 2,00 446,70 446.0 0.70 018 2.00
55 0.0000 0.000 0.0000 0.0050 2.00 45320 4331 (IR 1] 018 2.00
0.6430 0.641 0.0020 0.0055 2.00 460,06 459.6 046 018 2.00
536.90 536.4 0.50 0.18 2.00
637.94 6376 0.34 0.18 2.00
440.74 440.1 0.64 0.18 2.00
472.22 472.0 622 018 2,00
513.70 5138 0.20 0.18 200
52872 5282 0.52 0.18 2,00
574.60 5743 0.30 0.18 2.00
58548 5850 0.48 0.20 2.00
684.63 6842 0,43 018 2.00
740.27 740.0 027 0.20 2.00
748.28 7478 048 0.18 2.00
807.16 £06.8 0.36 0.18 2.00
876.70 £79.2 0.50 0.1% 200
Remark | - ULIC = Unil Under Calinmtsan
= NIA = Mot Avaiable
- Thee nesuht expandisd uhirasny Ll is stuted i th | uncertainty multipled by the soeng: Gt &
which for & mormal destributin hility of by G5
wonanslaimuny i wenenslumuny
- End of Certificate -
F-T08-02 RO 11002 PM-TOS02 ROL LERN2



DQE Services Co. Lid
DQE Services 2 S0l Ludpmo-Wanghin 55, Ldprac-Wanghin Rd, Ladprao, Ladgrao, Bungkok 10230

*hame : +66 (012 538 2054, Email : in i il 1
Phame [{iFnd 54, Emnail : dysservicesinfoigmail.com o

DOQE Services Co. Lud,
DQE Seryices 2 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rel., Lodprao, Ladprao, Bangkok 10230

Photie : +66 (012 535 2054, Emall : deservicesinfodgmall.com s e

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-001 Page 1of5

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

Address: 3 Soi Ud k41, Sukk it Road, Bangchak, Phrakk Bangkok 10260

Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No.: 21E22-009

IDNo.: UAEWAT.051/2564

Received Date: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument :  Good

Calibrated by : gu} FS Approved by : ﬁf'gx 5%(’,?
{ Mr.Tanawut Rittidach ) { Ms, Chenthicha Sangngem )
Technical Manager Quality Manager
The calibeution resitt | e abssns clratet 1w libiation anly.
The messurement capability of the lbarstary and its traceability naticnal sandards I

niticesal stanibards laboratory. This vertifcas miy not be repriduced othor thar in fall except with the price wmwnﬁ'iﬁﬁmﬁﬁﬁd
Y

REPORT OF CALIBRATION
Certificate No.:  SP25-001 Page 2 of 5
Environment Condition :  Ambient Temperature 25 45 %
Relative humidity 55+ 20 %RH

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

Certified Reference Materials :
Material Serial No, Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Ahsobance Standard set 25157 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard ser 25758 115663 25 October 2025

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

of lards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC @ L5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : P ic 0001 Abs.

Wavelength 0.1 nm.

FM-TR-02 RO1 171172021
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DOE Services Co. Lud,
DQE Services 250 Ladpmo-Wanghin 53, Ladgrao-Wanghin R, Ludprao, Ladpruo, Bangkok 10230

Phone : +66 (012 538 2054, Emnil : dgeservicesinfoitgmail. com uBC-TELTS TR
CALIERATION $40

DOE Services Co.,Lid
DQE " 32 Sl Ladproo-Wanghin 55, Ladprao-Wanghin Rd., Ladgrao, Ladpeso, Bangkok 10230
Services

Phome : +H36 {012 538 2034, Email : dgeservicesinfoi@gmail. com g nsLne ey

CALIgmAnDY o

REPORT OF CALIBRATION

Certificate No. : SP25-001 Page 3 of3

Calibration Results : Without adjustment

Photometric Accuracy :

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
(nm.) {Abs) (Abs) (Abs) (Abs) 3

0.0000 0.000 0.0000 0.0028 2,00

P 05780 0.578 0.0000 00031 200
1.0484 1.045 0.0034 0.0029 2.00

2.1876 2,192 -0.0044 00075 2.00

(L0000 0.000 0.0000 0.0028 2.00

i 0.5595 0.560 -0.0005 0.0034 2.00
10239 1.023 0.0009 L0035 2.00

21230 2,125 -0.0020 0.0079 2.00

0,000 0.000 0.0000 (L0028 2.00

(L5230 0.521 0.0020 (L0030 2.00

e 0.9633 0.961 00023 0.0029 2.00
1.9753 1.977 -0.0017 (L0070 2.00

0.0000 0.000 0.0000 0.0028 2.00

46 0.5181 0.518 L0001 (.0031 2.00
1.0002 0.998 0.0022 0.0033 2.00

1.9973 1.993 0.0043 0.0084 2.00

00000 0.000 (L0000 0.0028 2.00

e 0.5517 0.552 ~0.0003 (L0030 2.00
1.0803 1.079 0.0013 0.0030 2,00

2.0373 2.032 0.0053 0.007% 2.00

0.0000 0.000 0.0000 0.0028 200

0.5591 0.559 0.0001 0.0031 2.00

= 10518 1.050 0.0018 0.0030 2,00
1.9274 1.923 0.0044 0.0079 v 200

REPORT OF CALIBRATION

[ORETS LAIUAN

F-TO-2 ROW 071172021

Certificate No. : SP25-001 Page 40f5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Caverage factor
{nm.) {Abs) (Abs) (Abs) (Abs) k
215 0.0000 0,000 0.0000 0.0050 2,00
0.7464 0.744 0.0029 0.0057 2,00
i 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.863 L0044 0.0059 2.00
i 00000 0.000 00000 0.0050 2,00
0.2919 0.290 0.0019 0.0051 2.00
45 0.0000 0.000 0.0000 0.0050 2,00
01.6430 0.640 0.0030 0.0055 2.00
'
nanslumuny
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IKJE Services Co,Lid,
DQE Sarices 32 Soi Lodprao-Wanghin 55, Ladprao-Wanghin Rdl., Ladpro, Ladprio, Bangkok 10230
Pl : +66 (012 $38 2054, Exsail : dgeservicesinfofgmail com i L
REPORT OF CALIBRATION
Certificate No, : SP25-001 Page 5of 5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.} {nm.} (mm.} (mm.} k
241,72 241.1 0.62 0.18 200
27945 2790 0.45 018 2.00
2B7.81 2873 051 018 2.00
334.06 3338 0.26 018 200
360.93 360.6 033 0.18 2.00
418.59 4182 0.39 .18 2.0d0
445,94 4455 044 0.18 2.0
453.66 4534 0.26 018 200
460.02 459.8 0.22 ol18 200
53659 536.6 -0.01 018 2.00
637.98 6377 0.28 0.18 2.00
43138 4311 0.28 018 2.00
472,50 4713 020 018 2.00
51347 5134 007 018 200
528.88 52849 -0.02 0.18 200
57347 5733 -0.13 (IR LS 2.00
58535 585.1 0.25 020 200
GH4.40 G84.5 0,10 018 2.00
740,72 T41.0 -0.28 0.20 2.00
T48.55 T48.8 025 018 2.00
BOT.03 3073 -0.27 018 2.00
87928 TG 132 018 2.00

Remark ; - UL = Usit Under Cafinnation

= NIA = Not Avamble

- The result expanied uncesalnty of nessintment U i staled a8 the standard uncertainty of muliplied by the o k.

wiuch for 2 noemal dsributis ity of e

- End of Certificate - lenﬁ']{b.]ﬂ')”ﬂu
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DQE Services Ca. Lid.
DQE Services 3250 Luiprar-Wanghin 55, Ladprao-Waunghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (002 538 2054, Emunil | dqeservicesinfodgmail com MAC-TISLTIS 1700
CALIGRATION 0834

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-028 Page 10of3

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

Address: 3 Soi Udomsuk 41, Sukhumvit Road. B hak, Phrakl Bangkok 10260

Location of calibration :  Laboratery 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI

Model :  U-5100

Serial No, :  23A4-008

ID No.:  UAE.WAS.010/2567

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

Condition Instrument :  Good

Calibrated by : ﬂ—uj rﬁ Approved by : Q{a anﬁ
{ Mr.Tanawut Rittidach )

{ M=, Chonthichn Sangngern )
Technical Manager Quiality Manajer

“The calibration ressh is appfied oaly tn the sbove calibrated ftem and was fiwd ccurste us shown on dste and place of calibrtion anly.

The capabifity of the

ry and its tracesbality imed national standards and 1 e unit of measurement reafined o the cormesponding

ool standards, baboratory. This certificatc may ot be reprodisced afher tha in Nl except with the prla written approval of the 108 Servges Co,, Lid.

DQE Services Co, Lid
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpeao, Bungkok 10230

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

FM-T08-02 RO 1T1/72021

REPORT OF CALIBRATION
Certificate No.:  SP24-028 Page 2 of 5
Environment Condition :  Ambicnt Temperature 255 C
Relative humidity 55 +20 %RH

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

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 QOctober 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25;306 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the | | System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 50 nm.
Scan Speed of UUC: 40
Secan Interval of UUC: 0.1 nm.
Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 om.

DOE Services Co Lid.

wnmi‘lu'mu 3

FM-T08-02 ROI 1IT1/2021

DQE Services 3% S Ladprao-Wanghin 55, Ladprso-Wanghin R, Ladpras, Ludprav, Bangkok 10230
Phone + +66 (012 538 2054, Email : dqeservicesinfo@gmail.com s st
REPORT OF CALIBRATION
Certificate No, : SP24-028 Page 3 of 5

Calibration Results : Without adjustment

Photometric Accuracy :

‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) (Abs) {Ahs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0575 0.0030 0.0031 2.00
0 1.0484 1044 0.0044 0.0029 2.00
21876 2,190 -0.0024 0.0075 2.00
0.0000 (1000 0.0000 00028 2.00
di 0.5595 0.557 0.0025 (L0034 2.00
1.0239 1.021 0.0029 0.0035 2.00
2.1230 2121 0.0020 0.0079 2.00
00000 0.000 0.0000 0.0028 2.00
g 0.5230 0.519 0.0040 0.0029 2.00
(1.9633 0.961 0.0023 0.0028 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
p— 0.5181 0.515 0.0031 00031 2.00
1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.996 00013 0.0085 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.549 0.0027 0.0030 2.00
s 1.0803 1.078 0.0023 0.0029 2,00
2.0373 2,031 0.0063 0.0081 2.00
00000 0.000 0.0000 0.0028 2.00
A 0.5591 0.557 0.0021 0.0031 2.00
1.0518 1049 0.0028 0.0029 2.00
1.9274 1.923 0.0044 0.0080 2.00
wnaslumiu
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DOE Services Co.Lid

DQE £ 32 Sai Ladpeso-Wanghin 55, Ladprao-Wanghin Rd., Ladpeao, Ladprao, Bangkok 10230
Services
Phone - +66 (012 538 2054, Email : dgeservicesinfoigmail com oo
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uneertainty Coverage lactor
{nm.}) {Abs) (Albs) (Abs) (Abs) k
0.0000 0,000 0.0000 0.0050 2,00
235
0.7469 0.743 0.0039 0.0056 2.00
00,0000 0.000 0.0000 00050 2.0
257
0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2019 0.291 0.0009 0.0051 2.00
L0000 0.000 0.0000 0.0050 2.00
350
0.6430 0.639 0.0040 0.0055 2.00
'
wenaslupauny
70802 Rol 1oz

DQE Services Co, Lid.
DQE F— 32 Soi Ladprao-Wanghin 53, Ladprao-Wanghin Rd., Ladproo, Ladprio, Bangkok 10230
Phone : +66 (02 338 2054, Emnil : doeservicesinfolgmail.com WcTmm s
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 5of 5
Wavelength Accuracy :
CRMs Values ULC Rending Correction Uncertainty Coverage factor

(o) {mm.) (o) (.} k
241.00 2404 0.60 018 200
27930 2787 060 018 2.00
2EE.O0 28RS 0.40 018 2.00
33450 3342 0.30 018 2.00
361.40 3611 030 018 200
418.40 418.0 040 0.8 2.00
44720 446.7 as0 0.8 200
459.30 459.6 -0.30 018 2.00
537.00 336.6 040 018 2.00
638.00 6374 0,60 018 2.00
44129 4408 0.49 018 2.00
479,88 A479.6 0.28 0.18 200
513.75 5135 0.25 018 200
528.50 528.6 001 (AL 2.00
575.10 5749 0.20 .18 2.00
5B5.56 5853 0.26 020 200
6E4.70 6541 .60 018 2.00
740.51 T740.0 0.51 020 2,00
T47.61 472 0.41 018 200
307.04 8063 074 018 2.00
879.68 8789 078 0IE 200

Remark © - ULC = Unis Under Calinruios

= N/A = Mot Avnisbile

- The result expanded uncerisity of metasunsment U & staied a3 the standard uncermingy of mesurensent maktiplied by the covemge fictar & .

which for o normal distrihy

age probability of

- End of Certificate -

lﬂﬂﬁﬂi‘hjﬂ'}ﬂ
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Fourdstion for irchamsl Developrme s MNetonal Food insnue el # Foundation for Febetial Oevelopment National Food retute Tl
Food ndusmal Labaratory Senio ERCiRATIGN D083 Food Rdusra Laborstary Serce Center BREIRRATION hod1
- - - - -
Calibration Certificate Calibration Report
Certificate No.: 2502228-003-01 Certificate No.: 2502228-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD. Equipment: Electranic Balse Manufacturers  METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model:  MSR04TS/00 Resolution: 0000 g
10260 Serial No. (153436235 10 No.: UAEALR 023/2566
Capacity: 220 g
Page1of3 Date of Calibration: 19 March 2025 Page2of3
Conditi Buviers, Tamp 1 & 06 T Relotive Mumidty: 55+ 075 %
Equipment: Electronic Balance Place of Calibration: 206 Balarce Poom 2, UNITED AMALYST AND ENGINEERING CONSULTANT CO.LTD,
Condition of Equipment: Good Conditn
Condition of This Results of Calibration:
Manufacturer: MELIEERTOLER: 1. Caibration Methed: NI Method W-MADO1  Tn-House Method besed on URAS Lab 14 - 2018
2. Reference Standards:
Model: M520475/00 Reference Standard  Model  SerialNo.  Calibrated By Certificate No.  Due Date
Sandard Weight Diess £2 1rmg to 2009 BS05567572 TCS M24041005 19 gl 2025
Serial No.: C252436235 Instrument Model Serial Mo.  Calibrated By Certificate No.  Due Date
Therrna-Higra Metss BOB-H1 NFLETH 012/23 Quaity Rebarn QRIS-DSAT 10 February 2026
ID No.: UAE.ATR.023/2566 3. This canificatin is tracesble to S1UNIT
4. Thes certificate was certified only for the instrument we calbrated.
5. Tha resait of cafibration wes fiund sccurhte a shown oo date and place of catbration any.
Order No.: 2502228 Calibration Results;
1. Repeatability of Reading:
Operation No.: 2502228-003
Wortingl Value (g ) Stendard Deviabon of Heading {9l
Date of Receipt: 19 March 2025 100 4000052
200 0.000079
n: 19 March 2025
Date of Calibratio R ;
Amesof 200 g wes placed snd mover to verius peston on pan,
4 ; The balance reading ctained is given in the tae.
Calibrated by  Mr.vothin Charaensuk Approved by e N, <
Scientist { Mr.Pharaphat Tuanjit ) O]
Manager, Division of Calibration Laboratory :
Date of ssue: 25 March 2025 for the Team 8 @
O
The are fora bility of app 95%
1 2 3
This Cartificate & issued n with the af granted by the Thal Laboralory Accreditation Scheme
which has assessed the measurement capability of the \aboratory and its raceabiity o mecognined national standards and o the { g ]t g dfd g}
units of measurement realized at the comesganding national standards laboratory, This certificate may not be reproduced other g50007 | 090005 | go.ouos

than in full axcept with the price written appraval of the National Food Lnstitute.

au
R
SN

e
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Fourdiaton for mdusmal Development Maronal Food insimee o
Food rdishal Lasoratory Senice ééc’fﬁ'o’n‘ﬁ%i
Calibration Report
Certificate No.: 2502228-003-01
Equipment: Electronic Balance Monufacturer:  METTLER TOLEDO
Modal: MELTE(00 Resolution:  0.0001 g
Serial Mo.i (252436235 ID No.t LIAE AIR (1232566
Capacityr 220 g
Date of Callbration: 15 e 2025 Papo3of3
Calibration Resuits:  (Continued)
Calibration Range: 0-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Hominal Value Standart Valug Average Roacing Cormechon Uncertainty Coverage Factor
i9 ] i g ) i1 g L g ) i* g ) k
Unload 000000 0.0000 0.0000 0.00006% 2.00
01 010001 D100t -0.0001 0000065 200
1 100000 10000 0.0000 0000069 20
3 300003 30000 0.0000 000009 20
5 500002 50000 00000 0.000090 200
10 1000001 95999 10001 0000052 200
n 2000003 200000 1.0000 0000036 200
] 5000003 49,9998 0.0002 000013 200
) 000006 559998 10003 000013 200
100 100.00006 99 9990 1.0003 000016 200
150 150.0000% 1500000 1,001 000021 0
m 20000013 2000000 00001 000025 a0

The reperted uncertainty of measurement was based on a standard uncertarty mutpiod by a coverage fadtar & . providing a
leved of confidence of approximately 95 %.




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-039-67 27 Sep 24 26 Sep 25 -
Calibrator 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 121-36-W/M Technology Promotion Association 25P112 19 Feb 25 18 Feb 26 -
- (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1856 4 Jun 24 3 Jun 25 -
(Thailand-Japan)
4 [Digital Thermo - Hygrometer Total Suspended Particulate (TSP) Digicon TH-02 Technology Promotion Association 24H1487 15 Jul 24 14 Jul 25 -
435031148 (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM19050148
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM19050149
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26092024 26 Sep 24 25 Sep 25 -
1201778105
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
1201778106
9 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
10 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387061
11 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
CM22387063
12 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1201778113
13 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
1201778116
14 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
15 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 001/25 3 Jan 25 2 Jan 26 -
2111DR0072
16 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 002/25 3 Jan 25 2 Jan 26 -
2205DR0113
17 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
18 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
19 [Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-087 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 84065 Co. Ltd.
20 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-240 11 Jul 24 10 Jul 25 -
0005299 Co. Ltd.
21 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-229 9Jul 24 8 Jul 25 -
0005372 Co.,Ltd.
22 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-234 10 Jul 24 9 Jul 25 -
0005286 Co.,Ltd.
23 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-238 11 Jul 24 10 Jul 25 -
0005290 Co.,Ltd.
24 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-231 10 Jul 24 9 Jul 25 -
0005293 Co.,Ltd.
25 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-232 10 Jul 24 9 Jul 25 -
0005341 Co.,Ltd.
26 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Innovative Instrument 24-SLM-235 10 Jul 24 9 Jul 25 -
0005346 Co.,Ltd.
27 |Sound Level Meter Lpeq 20 hrs Larson Davis LxT2 Electrical And Electronics Institute CP20240292EA 6 Aug 24 5Aug 25 -
0005348 Foundation For Industrial Development




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 Horiba LAQUA-PH210 Technology Promotion Association 24CH1153/1 18 Sep 24 17 Sep 25 -
HA1G0008 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW200 18 Sep 24 17 Sep 25 -

HE1D0010

(Thailand-Japan)
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CALIBRATION D367
A Megrotym. Firw meauarermerst sburatory
Cinfitrittian senaces depuriment,
Certificate M. COF-000-67 Page 107 Page
MEASURSMENT TTEM Top Load rtfice Calibration procediine
MANUFACTURER TIscH Thet Qrffice g flin e weitn A Brarbigl ogedlenal
MOBELTYSE TE-SI25A Stonckird  Wstary  Diaptiemmment el (Reats
EAAL OB ey Wiater] Mol GERAMC Wagn. The, 8 CL0cd
16 NUMBIR AR EFM OG3/7560 wn et 1 coddbemtian puideling.
CONDITION AS-RECENVED Lt dtwmy .
CUSTOMER Linited Anatyst and Engineering Consultant Co., Lo, Thid- crvriiéarte -provide, @ Tacoabifly Af The
81 5l Uk 41, Subburtt Apad, Baegchak, FREkNanang. (oo i posgnioed. e national
Eargkak 10241 standritgmed to realisgtion of te intermational
apstee cyf ooty (47) thraugh the MIMT (Matiomal
WECENTD DATE 15 Sup 2004 Metrodngy inichhate of Thodand] wia Corfiflcate
MEASUREMENT DATE + 27 Sep 2004 ey ARG 21
ISSUE DATE 7 Sep 2024
f Memsarement
The repuisetied umcertainty of e i hoser
ENVIRONMENTAL CONDITIONS: g the sndoni unesrainty muttipbed by @
asmbuant oneiice in thit lahoratoey am as foilee cowernge fortnr k=L Which for @ normal
iy T ¢ distribution corrEspOnd f © coveruge probubiity
g i af unprisimtey 955 The sipndarnd uncertainty
RelaThn HC iy oo i e ehetermimd i i with fho GUM
il b e hes Fiaketion of AEEment KA - Geide T
FpeLEn: 0f UACRTTIATY In meILeRReE
CALSRATION CONDITRON:
Preconditionivg 4 howrs 3t ambiant coecions,
Measurement Cordtion The averaje values diring Messutementare 2.9 °Cand 4% 0 S0H
NOTED: T v 1o the of o dhoe cuitbration,

TASULATION OF RESULTS:
Thie tabie an et page glee e manurnd v,

Calitcatedy:

L Mg, Scrieee Thahalad
R Wi apesny Lertsaomphel

Approved signetory.
11T Mr. Pariya Booncharoen
Cablatation Departmiar Manags

THIS CERTIFCATE REPORT MAY NOT BE REPRODUCED EXCEPT EN FLILL UINLESS PERMISSION FOR WRBM

1N WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN) "
AND TESTING SERVICES
23404 PAT TECIATY SO | B, SUANLLIARD, SUANLLIANG, |0238

THL. S-I717-3000-24 FAX, 0-1710.5284

Certificate of Calibration  Sereeio 297002
Equipment U-Tuba Manomster
et D
Model: 121-38- WM Coporats Services 3. Equigment Calibeation and Testing Services.
Sarial No. -
1D No.: UAE EFM. 101728581
Condltlan As-Recalved: Usad llam
Received Date: 10 Febiruacy 2025
Calitration Date: 9 Februney 2025

2502 by: Unilad Analyst and Englinasring Consullant Ca, Lid.
Amblont Temparatora: | 23 2 2 °C
Relative Humidity: |50 418 ) % 81 5ol Udomsuk 41 Sukhimyit Road, Bangehak,
Premkhanong, Benghok 10260

Atmosphoric Pressum: 1012 mbar

Procedure used:  The calbrallon was conducled by direct comparisen melhod againsi Pressure Measuring kstumanis
Standard acconding % In-house callbralion procedune CP-P04, using " DKO-R &1 ; Callbration of Pressure
Gauges, Edifion 032014 * as a guldelines.

Condition of this reeult of calibration
1 Reterence standands Insluments ©
Instrumant Mepdal Sorial No,  Cerificate No.  Dys Dats
1) Pressure Cailbratos PC106F 188 MP-0113:24 10 Jul 2025

2 This rasut ol cabbrstion was made on requestas at tho point specifiocd by customer.
3 Scals and conversion lactor s 1 kP » 40146283 InHaO
4 This instrumani wass used clean air gs pressure media,
& This Instrumant was istalied |n vertical otentatian and cenber of connecior was used as he fefarence laval
B The cariificate is valie only 1o the ftem cefbrated on date snd place of calbration,
7 This Certification i raceatble b the Inamational System of Uni maintained ab-
-tasaral Instiuie of Metrlogy Thaliand (NIMT)

i Aitapel P
[ ] Phalinga Prabpaigal
[ ] Sum Suwannasd
11 Attapol Panurach

Callbrated by :  Nopparat Phongam
Izzuc Date ; 21 February 2025

e bis

By S0

MEASUREMENT AESULTS.

Thie Cirifiee

Tilsbe 1: The rusudty of {3 Standard zalipration dow

Wurber COF-035-67

Page 2 of 2 Pages

o thrw chirsiioe was allbratee By drect compsrtsan methusd with (e Standard Rotary Disptcement Meter (Roots Meter). The Himic o8 Wi Used a2
i sysam Tha stancard conditanm ane 25°C {200,145 K] snd 760 memHg for standard tensperatire anf standard pressure ieapeiively,

Temperaturs

Fiow rste Pressuty | Temparatars Apmetsr | Ap Orflice standard Flow 1)
Flate [Pal [Taj [Tm] v
' fin mmHg k3 t i
1 o -?.IJ _ﬁ? I-3-| EE 4z 1318 | ns5a
I L.000 58305 3 1865 | os22
3 §RFi TiE 284 g ne sy 1064
4 1167 s La6n L85 2dn2 1125
LS 1409 L msaam .0 FEALH 2308 1358
Hipe (m} 2.05577
e () -.ormgy
Carsstatian coefficient |/] 009983
Unartaiy |b=1) 0.5 m'* fmin
Tabrle Z; The resaits of {) octus] callbiration dats
Fiaw rais Pressurn | Tempe Temperaturn Standard Flow [(g]
Plate ‘ i fiml
€ o
1 T mE T azam
1 i, | nm
3 ! ELE] 2288
+ | “ause 1288
H S 113
Hop {u 175763
interreat i -AAITEE
Coetelation cauffesnt {rf 59
Unezrtalny (4 = 2J; neay 'l
##*ind o Certificate of Callarution™**
| . |
| |
'
enaslaunugy
Cert.No.: ESP112
Page: 202
= Range ; 0 inH,0 to 38 inH,O
1= Scale Interval ; 0.1 i, 0f The Filth Estimate )
Ingreasing Pressure
-+ = Error
(ink:0) (InH;0) {inH;0) (inH,0) {inH,0)
0.00 0.00 o.oo .00 .00
20 1.00 088 1.88 002
4.00 &0 -1.58 388 Q.02
600 300 302 s02 ooz
B.00 4.00 402 noz o0z
1000 500 -5.04 10.04 oo
12.00 6.00 £.04 12.04 004
14.00 7.00 .08 14.08 .08
16.00 &.00 £.08 168.08 .06
1800 800 -oe 1808 ooe
2000 10.00 =10.08 008 006
2200 11.00 -11.08 2208 .08
2400 12,00 -12.08 24.08 oos
2600 13.02 -13.10 26,12 oz
2800 14.02 -14.10 2812 012
3000 15,02 =15.10 .z o2
3200 1B.02 -16.10 22 a2
3400 1oz =17.08 340 AL
3550 17.86 -17.92 3578 0.28
The uncensirty of measurement was = 0,11 inH0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port sido
The teporied uncertsinly of messwemerl was based cn & standard uncertainty multiplied
by o coverage factor k = 2, providing = hevel of confidance of spproximately 95 %.
-ala-
Arbaps! P

tene iz
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALINRATION AND TESTING SERVICES

SHAM PATTANAKAKN ROALD SO0 I8 SUANLUANG, SUANLLUANG, BANGKOK 10230 (/—T“y

TEL 0:2717-3000-24 FAX, 0-2719-9488 SOG T T TR
CALIRATION 30
Certificate of Calibration ~ Gerificete No.: 24158
Page: 1002
Equipmunt : Aneroid Baromeler
This ceriifcate may ot be repreduced other than in full,
Manufacturer: Barigo
Haofchagy mcant with e prioweitien approval of he hesd af
Madal = - Comporate Servess 3 Equipment Calbration and Testing Gervises.
Serlal No.: a
1D N UAE EMAZ. 1 12555
Condition As-Received: Ussd ltam
Recoived Date: 24 May 2024
Calibration Date: 04 June 2024
Relersnce: 2405-DR1aWSC Submitted by:  Uniied Anatyst and Enginsenng Consultant Co., Lo

Ambiont Tompoerature: | 23 2 2 ) *C
(50 215} % 81 Sol Udomsuk 41, Sukhurmwvil Fead,

Banguhak, Plvathanong, Sangkok 10260

Relative Hurmidity:
Atmospheric Pressure: 1008 mbar
Procedure used. The by direct matnod agains! Presswurs Mensuring Insinsments

Standart amqu o in-howsi calibration procedurs CP-P0, using * DKD-R 8- ; Galibrasion of Pressun
Gauges, Edtion 032014 * as a guidakines.

Condition of this result of calibration
.Referonce standards instruments |
Instrument Maodel NrialNo, Corlificate No., Due Date
1) Standard Baromdder DR142 122Z505046 MP-00B4.24 D3 May 2005
2.This Instrurmen! wes installed In verlical orientation and canter of the dial was uvsed as lhe refarence level,

3.This result of calitration wes made on requesiod ol the peint specified by cusiomer

A.This rasull of cafitration instrument! wos n absolute pressure

5. This instrurment wes used clean air as pressure media.

6.Tha carificate = valld only to the llem calibrated on date and place of cafiration.

7 This Cartification s trecestin o the Intemational System of Unt malitaned throagic-
~Nalicnal natiule of Malrolgy Thakend (NIMT)

Calibrated by Suksan Knanksew \pp gnatary AMrpel F.

Issue Dale © 06 June 2024 | | Prmlinee Prabpaipal
[ | Sum Suwanessr
[/fmpel Panurech

enaIlumuny

B 0316956

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES 3: EQUIPMENT CALIBRATHON TESTING SERVICES
3344 PATTANAKARN ROAD
1 AL IR TN

Certificate of Calibration ~ Certficae No.: Zinise7

Page: 1of2

Equiprnant = Digial Tharme-Hygrometer
[E—— o Thin certificale may fiot be reproduced alber thar in Al
awtapt wilh the ptiar veittan approval of the hesd ol
Model : TH2A Corparate Servces 3 Equiment CalBiration and Tasting Serves
Sarial No.: 435031148
10 Now: UAE EF.DDBSET
Condition As-Received: New ltam
Recelved Datn: 1 duly 2094
Caiibration Date: 15 July 2024
I 17 Juily 2024
Refersnce: 2A07-030IWSE Sibmitted by:  Unilsd Analyst and Enginsering Consultar Ca, Lid,

Ambient Tempersture: [ 45 23} °C
81 Sod Udomauk 41, Sukburmit Road, Bangahak,
Phriskhanong, Bangkok 10260

Retative Humidity! (50 a0 %

Procedure used:  Colibration wem conducted using in-house calitiration procedure CR-HO3 according to compansan
with standard chilled méror sansor for humidity messurement funciion and comparison with standard
prcbe for functian ke himidity | tsmpartue chasber,

1Ll L al

1. Rslsrance standards instrumands ;

Inatrumont Model Sarial Na. Cartificate No. Duie Date
1) Standard Cilled Mirror Hygromater Sensor Dow Primm il 31863 21816 75 Sep 2024
2) Handheld Thormomeear With Sersor 1623 ST1T0688 20 08 Nov 2024

2,The cerificate is valid only 1o the itern calibrated on date and place of calibraton,
3, This Carification # fraceable fo the intemational System af Unit maintained troughe-
-Thundar Sciantflic Corporation, NVLAB Accreditation Na. Callbration 200582-0
~Technology Promotan Association (Thailand-Japais), NSC-ONSC Accreditad No. Calibeation 0008

Vipos
Callbrated by :  Surasit Pransadnol g Y

Issus Date © 17 July 2024 |} Chakt Waawwanjus
|1 Vipam Tantiyewut
| JUnnoppnol Harschal

l.enm':'l:imuqu

CertNo: 24P1858

Paga: 2ot ¥
[Eesult of eallbration:. Without adiustment Bangu : 720 mmisy to 800 mmHg
Functipn:- Ahsolute Frossurs Scale intetval | 1 mmHy | Tha Filih Estimate |
Pressun
(Applod Preasure (mmbg) | 72043 | 730067 | 740:34 | 75152 | TE6.56 | TE1.83 | TTAES | FOATE
LUIG* indication {mmig] T20.0 7300 T40.0 500 7550 80,0 T 780.0
o {mmig) .43 067 04 -1 82 -1.68 -183 -383 A.TH
Prossure
(Aopled Pressurs (mmbg; | 7OB76 | 77380 | 761.80 | 75665 | 7E1.58 | 740.72 | 7I066 | TA0&8
LILIC™ mmcatian {mmHg) o0 TrO.0 TEOO 7550 7SO0 ran.o FHLO oo
Edror |mmyy 476 | -380 -LEd | 168 | 180 | -0rd -0.68 458
The uncedainty of mamwement was + 0.24 mmHp
* LAJC = Uil Lindar Calibtation
The reparied uncerainly of megsurermant was basad on @ elandand uncerainty multipliest
by & coverape Iscior k = 2, providing & level of confidence of approomalety 95 %
0.
Abtepal P
Cert. No.: 24H1487
Page.:. 2 of 2
Result of Calibration:- Without Adustrmant
Funetion: Hummidity Measurament
Referance Standard uuct Uncertainty
Temperature Humbdity Reading Error of Messursment
("c) (%RLH.) (%R.H.) (%RH.) {#%RH)
250 401 39 ; 14
250 50.1 Ll 18
250 Bo.0 58 1.6
250 702 & 18
[Result of Calibration:- Withesa Ad|usirmmnt
Standard uuc* Unecertainty
Tempersture Reading Error of Measureament
ey {°Ch °C) (£"C)
20.014 03 0.288 nAz
24.984 252 0.218 042
30.050 301 0.050 042
40.027 400 0,027 N4z

IC* : Unit Under Calibration
The reported uncersmty of messuremant was bese on standand uncarainty mullipfiod
by coverage factor k = 2,00, providing confidence level appromately 95%.

ol

lﬂﬂ'l'ﬂ!jﬂ‘l'l]ﬂu




United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Acad, Bangchak, F , Banghkok 10280
Tal, 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uaeconsutant.com

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Tel, 0 2763 2828 Fax 0 2763 2800 www com E-mall com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 20,2024

MULTI-POINT GAS TEST REPORT

Test Date : Sep 17,2024

Equipment : Gas Analyzer (NO2, Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM19050148

s Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date :

Nov 6,2026

Multi-point gas test data

Equipment : Gas Analyzer (NO2, Model : 42i

Manufacturer:  Thermo Scientific Serial Number : CM19050149

s Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date :

Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analyi:)bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .0 .0 .0
Level 2 20.00% 100. .7 .7/ .7 .7
Level 3 40.00% 2 .6 .61 .3 .3
Level 4 300. .9 .9 .3 .3
Level 5 400.! 400.0 .0 .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26
:Acceptable Limit + 5%
450 t Gas Test Chart

= 400 4

5

g 350

g 300

& 250

S 200

o

g 5.

£ 100

50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1o 1 nslumuRy

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Acad, Bangchak, F , Banghkok 10280
Tal. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: use@uasconsuRant.com

Reference Value (ppb) Analyi:)bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .| .0 .00
Level 2 20.00% 100. .8 7" .79
Level 3 40.00% 2 .6 .3 .30
Level 4 300. .7 3 12! .23
Level 5 8 400.! 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27
:Acceptable Limit + 5%
450 int Gas Test Chart

& 400 4

s 350

F 300

g o

= 200

% 150

£ 100 o8

50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
;- Calcyiate by Approve by
i, (
Page 1 01 1 enaslumun

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Tal. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: Lcom

MULTI-POINT GAS TEST REPORT

Test Date : Sep 26,2024

Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1201778105

Standard Gas Concentration Dilutor Detail

MULTI-POINT GAS TEST REPORT

Test Date : Sep 20,2024

Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : 1201778106

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analyi:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200. 200.6 .61 .3 .30
Level 4 60.00% 300. 300.9 Kl .31 .30
Level 5 80.00% 400, 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%. .36
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl

— 400 "

5

g 30

F 300

£ 20

5

S 200

5 o

g

£ 100 i

50
0 z
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
; - / [
SR oo
Page 1ol enaslamuA

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analyi:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 40.00% 200. 200.9 0.9 .4 .45
Level 4 60.00% 300. 301.2 1.2 .40 .40
Level 5 80.00% 400. 400.0 0.0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%. .48
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl

— 400 "

5

g 30

F 300 -

£ 20

5

s 200

5 o

g

£ 100

50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1ol enaslaAuAN



ay United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
iy Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail om

Airgas

- - AT - rOTe MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS
~ e el - - Test Date : Sep 6,2024
Grade of Product: EPA PROTOCOL STANDARD "
A THAILAND
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387061
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
9 Carbon Monoxide (CO) 965.9
- Cylinder No. : EB01159156
ANALYTICAL RESULTS Expiration Date : Nov 06,2026
Componant s bed Actual m Total Ralative
Co niration Uncertainty
P o Multi-point gas test data
Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200. 200.7 0.7 .35 .35
CALIBRATION STANDARDS Level 4 [60.00% 300, 301.1 11 37 37
Cylinder No Concentration ty E: 2 Level 5 80.00% 400. 400.0 0.0 .00 .00
T C v 1 Remark : Measuring Range 500.0 ppb Average Difference (%) .28
:Acceptable Limit £ 5%
450 Multi-Point Gas Test Chartl
— 400 "
5
g 30
F 300 ot
g 20
a
ANALYTICAL EQUIPMENT §, 200
Anatytizal Principle 2 150
£ 100 i
50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1 af1 S
S Y Page 1ol enaslaAuAN
2= United Analyst and Engineering Consultant Co., Ltd. RE United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Road, Bangchak, F Banghok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
e s v Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail om s Tal, 0 2763 2628 Fax O 2763 2800 www, com E-mail o
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : June 19,2024 Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387063 Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778113
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Analyzer . o Analyzer Display | . o
Reference Value (ppb) Display (ppb) Difference Error [Percent Error| [% Error ] Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 |20.00% 100.0 100.8 0.80 0.79 0.79 Level 2 20.00% 100. 100.3 .30 .31 .3
Level 3 ]40.00% 200.0 200.7 0.70 0.35 0.35 Level 3 40.00% 200. 200.9 .90 4! 4!
Level 4 160.00% 300.0 301.1 1.10 0.37 0.37 Level 4 60.00% 300 300.7 .70 2! 2!
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.! 400.0 .00 .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30 Remark : Measuring Range 500.0 ppb Average Difference (% .2
:Acceptable Limit + 5% ‘Acceptable Limit + 5%
. Multi-Point Gas Test Chartl 450 Multi-Point Gas Test Chartl
400 46676 g Y 001
2 w0 g
F a0 o F
g 20 & 250
3 S 200
5 200 g
5 = 150
g W R 56~
& 10 66 50
50 0
0 45 0 50 100 150 200 250 300 350 400 450
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Reference value (ppb)
Calculate by Approve by
k) L2024,

Page 1o 1 enanslumunu Page 1o 1 enanslumugu



m United Analyst and Engineering Consultant Ce., Lid.

3 Sol Udomsuk 41, Aoad, 9 Banghok 10260

iy oy s Tal, O 2763 2828 Fax 0 2763 2800 www. com E-mail

MULTI-POINT GAS TEST REPORT

Test Date : June 19,2024

Equipment : Gas Analyzer (SO2) Model : 43i
Thermo SCIENTIFIC Serial Number : 1201778116

n ncentration Dil r i
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 1461
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Expiration Date :

Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy;i;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 0.0 .00 .00 .00
Level 2 20.00% 100, 100.5 .50 .50 .50
Level 3 40.00% 2 201.3 3 .65 .65
Level 4 60.00% 300, 3017 .7 .56 .56
Level 5 80.00% 400, 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .34
:Acceptable Limit + 5%
450 t Gas Test Chart

— 400 4

2 0

=3

g 300 =

& 250

S 20 ZES

R

s

£ 100 5

50
0 a
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Approve by
Page 1of 1 tenanslumuAN

THAI METEOROLOGICAL DEPARTMENT
4333 Sukhumvit, Bungna, Bangkok 10260 Tel, 081-454-2804,0- 330490469

Calibration Certificate

issusd by

Instrumants. Bureau

Manufacturer

SCARLET/TECH

Mig Codea

Customer

Cabbration Condition

NATIONAL STANDARD WIND TUNNEL

¥ ASS

STANDARD THERMOMETER

STANDARD BAROMETER

i
hrated by AT rca»r\
Mr, Watchnrupol Subwat

Mechanicsl Englneer

Airgas.

an A¥ Liquice comaney

Customer

Part Numbuet
Cyhrder Mumber
Laboratory:
PGVP Number
Gas Code

Airgus Specialty Geses
Ain, ure

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AR LIQUIDE (THAILAND)

ENIBTET5ADDT2 Raferance Numosr

EBO162121 Cylinder Volume:
124 - Plumstleadville - PA Cylinder Prassure
AT2023 Valva Outlet

CO,CO2,NONOX SOZ BALN Cartification Date:
Expiration Date:  Jul 06, 2031
e

ANALYTICAL RESULTS

Companint Reguestad Actual Protocol Total Relative Assay
Concentration Concantration Mathod Uncertainty Dates

100.4 PRI

02 PEM

0.0 PRM

CALIBRATION STANDARDS

0601

130606-02

Lot 10 Concantration Uneertainty Expiration Date
104202308 #6.36 PPM NITRIC OxiD| *i- DA% Jan 04, 2031
czam ¥00.18 PPM NTRIC O i Feb 28, 2025
BA.52 PPM NITRIC Xl Apr 26, 200
1Al 15.01 PPM NITRDOGEM Fab 17, 2003
183400202002 Bep 29, 2026
How @1, 2027

Dec 09, 2023

0 May T4, 2025

ANALYTICAL EQUIPMENT
Analytical Prinziple Last Multipaint Calibration

A D

x
Approved for Release Pago 1af 1

nasluemun

THAI METEOROLOGICAL DEPARTMENT

4333 Sukhumvir, Bangna. Bongkok 10260 Tel, DE]1-454-2804,0-13959-0469

The Result of Calibration

Standurd ED ANEMOMETER
Ultrasumie Anemometer Veloelty | correction
misee o i00 | pmbes b | ived | miec nivee
10001 I = E 1.0 ) 0l
02 1.0 !
500 0 0
7,04 70 .04
942 ? = = a0 I
1oz - = . (RE1) a2
13.01 - 130 LIN}]
1501 no
T4 ik

Vane Angel Bench Stand Model 18112

Yaung Met

rstruments

WIND LHRETION ESTED WIND DIRECTION

d by

M. Warcharnpol Subvwst

hanicul En

\ By
ll-..‘fﬁ‘g'ani)u\‘_ Cublyristisi by

Metesilogleal

wnaslupuAn




THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangne, Bunghok 10260 Tel D31-454-2804, (- 23%9-0465

The Result of Calibration

Certification No. INLZ3

3 Januiary, 2025 Page 1 3of §
Standard Barometer Tasiud Barcmater Cormation
Pressurs Prassure mbar
1012.08 mz nns
1011.26 1011 0.5
10282 113 -0.08
1070.08 1013 k]
1005 67 100 413
101043 1010 043
101139 091 0.3
101105 1011 005
1DTE 1w L.26
101030 1010 0.30
100581 100 019
1008.93 1003 047
1008.35 1008 035
100988 1n 314
10057 1011 .43
101741 1 041
1m23 1z 03
1008.76 1010 025
A0NGET 1011 0.53
1010 091
Averags
Calibruted by : e

M, Wiicharapol Subwat

Mechanical Engineer

lﬂﬂﬂ'l'ﬂijﬂ‘l‘l.lqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangas, Bangkok 10260 Tel, 051-454-2804,0-2399-0469

The Result of Calibration

Certification No. (4125

3 January, 2025 Page 1 5 af 5
Standard Temgparalure Sensor Reading
Tamp. Reading Commaction
o L G
455 45 os
34 k] 0a
158 10 04

Calibrated by H q

M Watcharapel Subwat
Meghanjcnl Engineer

Lenmi‘l:imuqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangno, Banghok 10260 Tel 081-454-2804,0- 23000469

The Result of Calibration

Certification No. 001/25

3 Jwnisnry, 2025 Page : 4 of §
Standard Barsmeter Tasted Sarometer Comectan
Prassure Prassum mmHg
758,10 75 a0
TER50 =] 050
YHOTS r&y 25
ThT 63 758 AT
TN e 03
TEY 88 1] 02.42
VERH 70 0
TEG 758 ke 13
TEEAD 758 a0
5.0 ThE 0.21
75142 157 042
TEG.TE LT 024
THr 5T 007
rhad 75 D48
TETR fs8 a0
TELER 7eg S
758,29 TEQ 0.20
75737 167 aiar
706 TS Q06
TaRE2 TER 032
Averaga

Calibiruted by HW

Me. Watcharupol Subwit
Mechanical Enginecr

I.ﬂﬂ'l'ﬂijﬂ'JUﬂll

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2309-0469

Calibration Certificate

lssued by - Callbration & Tast Secilon © Meteorological Instruments Buresw

Duate of Bsue 3 January, 2025 Certification No, 0225

Page : 1 of 5
Object - Wind Speed & Wind Dwection Dais Loggs:
Manufactures SCARLET/TECH
Type WL-21
Mg Coda ] Wirsless Recelvar 2E0SDRON G
Wind Senscs 2205070113
Cusiomer ] Unitad Analyst end Engmesnng Consultant Co, Lid.

B1 Soi Udomauk 41, Sukhurmvil Road,
Bangchak, Prakanang, Bangkok 10260

Galibration Condiion : Temparature 251 ®C  Baromettic Prassure 10128 hPa

NATIONAL STANDARD WIND TUNNEL + Wind Alaft Pletting Board
Micromanameter Thandor Frintrchs FOO14 Serlel Mo, 9310119 @ HOOK GAGE NO 1425
M.ILG.T, Test Refersnce Number 731241460 + Standa Vilecily at 20 - 30 misac
Ultresanic Ansmometsr Mode! DA-B50-3TV (sansar TR-G0AH)
Serial Number 110730028  (sandor 120629556}
JAPAN QUALITY ASSURANCE ORGANIZATION Standlang Velocity at 0 - 20 misec
STANDARD THERMOMETER Theodar Friedrich : Dry No.B330594 Wel No. 38354

testo, besi B45 Sarial o, (RB4A0ET : Thermaoschraider No 918802

- Digital Baromets Vaisaia Ty, V1220015
Ry
:qiglts Baromster Vaisal FEAZZO001
: 7 7
Calibrated by : Nﬁ‘h‘ﬂ@fd\- s;i.:. s Sighon
i g \
Mr. Watchanipol Subwit M 'éudl THEHTH o |

Mechanical Engineer

STANDARD BAROMETER




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangoa, Banghok 10260 Tel, 081-454-2504,0-2399-0469

The Result of Calibration

Certiffeating Mo, DO225

3 January, 2025 Piige + 2 af §
Standurd HOCK GAGE NO. 1425 TESTED ANEMOMETER
Ulrrmanatle Anemometer | Fressare | Vacumen | Vielocity Vilscity Correetion
misec e 0 | b 5 | e [ misec
(M) = = = Lo LRI
im > = = in iz
.00 ¥ = E 50 oo
.04 = . = 70 004
.02 - * = 94 0.02
1.0z - = = 1.0 2
3.0 * s - (EX] 0
15.01 - = = 15.0 (A0
1702 = = = 170 a2
20.02 - - = L] 02
ana Angel Banch Stand Model 16112
Young Meteomlogical Instruments
WIND DIRETION TESTED WIND DIRECTION
o a
50 80
160 160
21
Cafibruted by ]\bjﬂ\:ﬂrﬁ\ [Cp

Mr. Watchurpol Subwat Msters
Mechanionl Engineer %

2 ggq;r..

— enanslamuny

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Bangoa, Banghok 10260 Tel, (8 1-454-2804,0-2399-04659

The Result of Calibration

Certifiwition No. (225

3 Jusmuary, 2025 Page ; §of §
Stndard Barometer Tested Baromeisr Correction

Prassure Pressure mmHg
TERAQ -] ano
58,50 ] 0150
TEE.TY ey £:28
TETES TEY &3
156.71 757 024
75788 58 412
TEE.E0 188 0,80
758.36 Fe8 035
75810 168 00
b BB k)
TET. 42 rar 042
75678 757 024
5707 67 o.0F
T T5E 152
TET.99 TE8 “amn
s L] 0,38
FEa29 Tud 029
T=TAT 157 o037
Eu08 58 0006
TEAA2 758

Bvarsge

Calibrared by: Mﬂtﬂr&

Mr, Waicharspol Subwid

Mechnnical Engrieer

Lanmi‘l:imuqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhwmvit, Bangnu, Banghkok 1260 Tel, 031-454-2504,0-2399-0469

The Result of Calibration

Certification No. 02125

3 Innury, 2025 Page: 3of 5
Stindard Barometer Tesied Barometsr Comnchan
Pressurs Fressurs maar
101205 w2 ans
101135 171 025
s 03 L]
10100 1o (i.1)
100067 1008 D13
1016.43 1510 0.3
101133 1 38
011,06 101% 0.08%
s 101 028
W30 100 030
Mga.8 1080 019
1004.93 0 007
100935 1009 035
1009,12 1010 11
10057 LR -0.43
109141 Lk 058
mam w2 {eich )
1008.TE 110 {126
100&T LR} .33
1w m om

Ayarsge
Calibeated by :
Mr. Watcharspol Sibwal

Mechanicn] Enginesr
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvil, Bangns, Banghok 10260 Tel 081-454-2804,0-2309-0464

The Result of Calibration

Cerification No, 002/25

3 Januney, 2025 Page : 5 of §
Standsrd Tempsrature Seneor Reading
Temp. Resading Cotrection
¢ c ‘e
455 a5 5
304 k1 ns
156 1% s

Calibrted by i \}E} JﬂunPoL

Mr, Waicharapol Subwst

Mechunical Engineer

lﬂﬂ'l'ﬂijﬂ'JUﬂll
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erpachted ssfibeation intoetoey il cwsaT-67

THANATIED ASSOUCIATES COLTD ISOART L2501 NSC - TIS1 - TI5 17025
NSCTISETE (S CALIBRATION D367
CALBEATION (367
» 1ct2p
isiag Fagr ages
A W gl A speeit memmarement labaratary R
g Cafibvnion serwe=s department B — MLASUREMENT RESULTS
o Centificate Number
i The Cup anamometer, Uit Uindor Callboation [ULT] was mxprsisa t 10 wifk o7 S mingtms pnor io callbration being parforais. Th standae alr wieity 05 ms
hedguviz it i 165 miL wat caktulated by o ctandaru air wekocity STansdisces which wist instaled S e away frim wind tunnel nozsie e instaliod 47 mm iay from top of
TSP the tist sectitin s the standiard air uelotity 5 m7s to 30 mis was Gaicylated by o ot tube with predsen differetial prossre ineter whidh was ingsliod 51

mm ey fram windd furee! notrie and inatalied 40 mm ewsy from fop of the test sectian, ULIC wies mounted on 3 round yertical tutin of the lowor plte at

CERTIFICATE OF CALIBRATION contie of tst anction. The cabenton wis cartied ot under bath fiaing anif fafing st wiccity in the rings of £ m/s 1o 16 ms at cobeaten inerval of 1 mfs

T rirsiiits of caftrution and BSDCEENG esSTemEIE UNTRFEST AT Tennried i the Gelile Do,

Page 10 2 Pages - - ~
W Tump. wind turmal Temp. roam Vo Errge U =2}
i ) ra {miv] mfs)
Lony 1158 2405 05 %) 1
MEASUREMENT ITEM | Cup Anemometer Cofibration procedire: \ 2051 M o5 18 ol i
MANUFACTUREN | U51 Lt The . Cop-anwmometer s Colttag ogaimt 3 4.0 2408 13 0.2 1
MODELTYPE s Standtard aw welocify fansder et AS3L o , : ; pici
Dats logger: EL0G ane) et fube with precivian.dfferantiol pasie ‘;:;5 :;-: :g; :-: o i
. sty mogel: HAMI550 i an s wstwartion of X . 0
AL MM ;":’ P lu:;:m Filfel e wind fusndl, with SO0’ cruss teat o 1384 2408 58 a2 a3
— ota logger: Section area The WECI-BIF e o 160 41400 599 52 il b a2 i
Uk T2-L. Wt ey geerariie, qilems — Part 12 16 28.48 s (1 B ] ast
COMDITION AS-RECEVED Ul itrm I Power  perfomance  Meniuresents  af 511 2150 Fres 11 a3 asl
CUSTOMER Uni-!J Anahpat and Engmeering Consustant O, Lid plectricky prodocing wind furhines, Morch 2017 R M0 Mo s 01 031
AL tdoma A1, !‘I‘[“““"‘“ Nood, Ripgrdisk, s usesf s colibrotian guidele mos 146 nm 111 aa 03t
Phiskharan 1
< i o] o s 08 11 a1 a1
: Bm 1346 Mo 130 41 0
BECEIVED DATE 02 Mg 0T Thu cerrifime provides @ fraceatiily w‘ Thet Ty a0 Mm W0 o4 E
MEASUREMENT DATE 107 Mg 2034 meuvremEn b recgeiied  the ool 1503 e 05 " Bi e
LESLE GATY 109 Aug 2094 shorelitrds. and o reizntion of the v.nmwmnpl oo b ey o
syrtem af wits 5 througt the NIMT (Wotiaosl 0 il 4.0 L. .
ENVIRONMENT, Mretrology institute of Thoiond] v Cretificat
L EERE RO i MW0007-24 and M. 005523 Memars .
Ambient condition o the lsbarstory ane 33 foliow. " N ¥
TempsTature pr:1 R ] k- % v
Uscertainty of Mmsuremeant: " i
Hofatrue Hurady $SBaz1s0 WHH The reported wecertonty o MemaREsEnE iy Ve atatindut
Atrrassherle Pressi 1010420 i busent an the srangurer aresrraury Ml by o ey ol Ut sl Cal sty

tovernge  factor Whith foe & neeenal
sttt cormespandy t @ cooerage prasabibry
PLACE OF CALIRATION cEiffed type wind Asiruclates Ca., L, of S5% The stnadord wncertovmty PFOTO OF CALIRATION SET-UP
hav hoen deterriined b occordumce with the GUM
Frokxstion of memnement dote - Guide fo the

CAUTBAATION CONDITIONS + Windt tunnal cross saction shea’ 00 ot ExptEssiin of Wi s measremer
‘Wirnd direction frunsal ssea® S o
Hameter af malnting i’ E e
iockagle ratic of Tet olject” on? 5l
Frecondiniosing + 1 hour st amblent condition.
d " are (24:8) 'C, {41.5) WA and (1008 ) hPa.
TASULATION OF RESULTS:

Th tahle on el page g the mEmsured e

Calltirated by A r <
1 W Sorawt Thachled ' r. Parinya Boanzhasaen

e fittrapnm | rtsomeiin) Calbmatian Department Manager

e

) Cailbrmtion set-up ef the Cusi anemametr <alitration (1 1w wing tunnel of Jirsnatss Awocites T, L. The Cub anemometer shown sy dIfer from tha

il N caibeated ane. Nemsaske The proportian of she set. up s ot true 1o scas due 15 mageig goometry.
ok o area of me wing wnes
‘ af muustng sipe
LR = HEnil of Cartifcaudinl Calibution®

NAC '
A onaslanaug
THIS CERTIFICATE OF O IAY NOT BE RE E£D EXCEPT W FULL UNLESS PEAMISSION FOR RER g 3}3&]("051{‘]% - "] et ongs UAN
IN WRITING FHOM THE LABDRATORY SO e W SR

£ Cortifcate Nimbai
%\‘ CWDIT-6T
Accrediied calvatian isbormatary =
(RN SOMNC LS 2oLy
NSE-TISHTS 17025 . P Page 2ol 1P
frofliacdried NSC - TISI - TIS 17025 e s
CALIBRATION 0367

W dirction meaLumant febansry »
Cafirotion sereEs departnent — MEASUREMENT BESULTS.
Cenificate Number
Thit wind dimwction sensar was califirstod against standard rotary srcoder by comparsan methorl. During calibration, the massurement was carried out at 457
Intamals in clackwie and countercicksise directons after affset sdprtmont hay been made. The flow soeed of wind tnnel fussally § mys) & kept corstant

Wah 1N wwrw [anatee; COWDLIT-5T wihile the sensor i rbated sroimd it vertical an. The results of callbration snd ssoceted
CERTIFICATE OF CALIBRATION A spend ' 0
Page L il I Pages e . i
[ )
A45.000 5
MEASLIFEMENT [TEM 1 Wi Direcion Seraur talbratlan procedure: 000 30
MANUFACTURER +151 Lastem The wind dvectinn siar wes colbmidg againsr
MODELTYPE + Seanar: DALY stondand fotary fcoder mpcelh  AXARESTS 501 sy s
Tats logger; E-L00 AL 3510 I @ clgse hid-kection of i 180000 180
SERMAL NUMBER IRk e e winaf tune! Witf 00 i Eegss tESFRrCToN il i oot
povts eorrng area The WO-CE-O08 Mised o P8, S3400-12-1,
" " s Wing esgy grenstion trr, — Bart 130 2HLo0 i
NunBE Fower parforiEane meaiuremenes of ey 15.000 314
SNDMON AS. RECSATD, L inonmiii praduring wini turbines, Manck 2057wl uied 0
CUSTOMER Lnied Anatyst and Enginesring Consultant o, (1 1 cabratices guidsie Py *
61 S Uik 41, Sukhurivit Noad, Bangchst, %
Iheakhirang, Rangkok 10060 Trecabity
Thie cortifeate phovitter o troceabity of The * Dinuetice of stsndard
RECETVED OATE - 112 g 2124 Mcasurement  f  recngmied  fhe  netianal Eirmctioes af Lisit Umvdee Cofbeatun
MEASUREMENT DATL £ 0 hug 224 sty and 1 (wabeation i hie keternutianul
1SSUE DATE 1 19 Aaug 2024 wymtenmt W Lits 751 through the NIMT [Wasinnd
Metmlogy institute of Thalfmell we Certifimte
ENVIRONMENTAL CONDHTIONS: imber: OA-G03E- 24
Arritient eondition in the laboratary are s follow .
Taeraratue 1280230 k- Uncertainty of Meansnement:
Relathve Humidity 15504150 AH The reparted uncertainty f medsemenr &

iz cn phe st anoer ety suitiple By o
oowerage foctor k=2 WREER for @ permal
distrintion corespands t.r covevagre pribabiity
A - if dppruvimetety 85%. The sandoed uncerminty
PLACE OF voe 2. s been diefrminerd in oeordnee with the GUA
Fueakietion if mesiement it - Guidke 1 e
EAPTELLIN of WHe Rty i meur e

Atmiaher Sressure I 1 hFa

CALRATION CONDITION Wind tuniel s -etinn ama’ E o

Wind direation frortal anes” 52 o

Diametar of matnting pips’ e

Uigckage patio af ekt nbject’ ook
Preconditioning + 24 houes At amblont soncitiom. b

i during are (A81°C, (4511 WA e (1005.2] bt '
s Q

TABULATION D¢ RESLLTS: LN\

Tha tahli it nst o

[T ———— J SN\
2 L O
Calfbwbid byt MAC Approwe wgrtony % v_ x{ =

-
1 W Sarmwet Thisthlnd | ¥ S Mr. Patingn Boorcharoet \‘. LN b Y

Cabbeatian Daparimet Managor "
R arws o the wind tunsel

mmﬁ o mating i

[
THIS CERTIFICATE OF CALIBRATION MAY NOT 8E REPADDUICED EXCEPT IN FULL LINLESS PERRSISSION FOR M lna'lihﬂququ

IN WRITING FROM THE LABORATORY
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Cortificata No.  : COT-180-67

MEASUREMENT ITEM
MANLFACTURER

SERIAL NUMBER
1B NUMBER
CONDITION AS-RECEIVED

WECEIVER DATE
MEASUREMENT DATE
ESSUE DATE

ENVIRONMENTAL CONDITIONS:

Accrediteed cotbuintion isbaratory
L1 IO 170252017
WSCTISTIS 17005
CALREHATNON (367

Teimpermture mesuremert fforatan
Crithratinn services department,

a1,
SN

e,
&

o
"’-ﬁ‘

—

f.”’/;\"\\,.
il

NSC—TISI-TIS 17025

CALIBRATION D367

CERTIFICATE OF CALIBRATION

Temperature sensor with data lagger

+ L5l Lastern

DG

117037708

: New item

United Anabyst and Enginesring Candultant Co,, Ltd,
B1 501 Lidarmici 41, Sukhumyit Read, Bangehi,
Phrakhanan, Bangkok 10260

10 0ct 1024

: 21 Oct 2024

220 24

Ambisnt condition in the lsboratory are as fallow:

Temperaturs
Felathe Humidity

NOTED: The certificate it valid oy ta the e calfh

TABULATION OF RESULTS:

20130 €
~5504150 WRH

The teble on net page give the mesired vilues.

Calibeated by:

[ M Scirmwit Thichalad

1 Missdittrapoen Lertsamahal
] MisE Tuangrarmaad Phoomimit

Page 1of 3 Pages

Colibration procedure:

Thie tenunvatarn cofifretin wits iy
dichigrse  cofibration  metod m WIKCL-001
areovig b comprivin muthad with stundand
digital femperstuti ndicatar apd - standard
temperatirn probe. The iempgrature srale wie
waas based on JT5-90,

The mecsirement resillts are froceabie f phe
Internagiongl gyatem of wnds (31 Pheough
Wationn! testifte of Metralogy Thailand (NIMT]
Cestificaty number, TT-O047-34,  Certfiome
ntimbers £7-0101-23

Aeference Used During Cobration:
1, Stondant Tempenture Proba

Maded: STI- 100 ASDN, Sevlal Mo - G5TRAI-
2. Digiew! Tepnperaturn fndicatar

i DITE-IOOG-A MK (f, Serind Miv! G71407-
oossd

tincertminty of Meanurement:

The stperead encerimidy (f sneasuiement L
besed an the stondan wicertainty mistied by
o eovernge foctar k=2, Wich for v panmat
distritiition  coreipomds  to o coversge
arohabiliny of sprraamatey $5%. e shandord

b heers inef in

with the GTIM Funkation af meaiurement ot
- Giide to the expressian af imerriainty
easarnment’

M. Parinys Banncharoen
Cafibration Department Managnt

Cantinuation of Cortificate of Calibration Number COT-180-67 Pragw 1ot 2 Pagns
Heault of Callbration: (] Wishout Adiustment ) With Ajustment
Calibeation Bange; 20T a0’C
Table 1: This d with sansor Model: DMASTZ.1, 5/N: 24070579,
Dimension: (Rameter 14,88 mm,, Length 144 min.
Immession Depth Standard Resding ULIE Reading MUK Beaging Errar Uneartwnty
(roem ra [Bfaee] ['C) {Afar] (') e rey
120 20,051 e 1B 7T ooEz
120 5008 B3R 48 3l 082
120 30016 w20 nan FL 0082
120 3500 310 3463 .57 LT
124 30098 301 _anay 043 082

THIS CERTIFICATE MAY NOT 82 REPRODUCED EXCERT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DETAINED

Sty SN I AY

F/MBA; 130 AT S e

Sty ww Jpanatue=m

1N WRITING FROM THE LABORATORY.

rrealibed codbration lboitary
¥ BOAFC SNFETOIT
R T TS TS
CALBRATION 0157

ena3 imuagu

Akather himrwakey e Air Tempestture meascremend kharamry
departmemt

Caiibrstion servicer

CERTIFICATE OF CALIBRATION

Pape 1af 2 Pages

Uue®: Limit Under Caliration

***£nd of Certificatn of Calibration***

Certificate W < CRT-047-67
MERSUREMENT TEM - Rietstive humidity with dato lagges Caiibration procesure:
Mal - LS Latern The Aelwive  humidify snd e Tty
MODELITYPE Dats Logger: E-LDG cobbration wm donr e Mo gliation
Sensor: DMAST2.1 vt W CE-000 ot WICL-H0 wetonihiny
SR ] comparian method” Wit Soitard O A
s ::::,_-“m:g! pifecerselor with Tempansiuey uesler nd stondant
1B NUMBER ' Humstity peneratar chambny.
COMDITION AS-RECEIVED Pow o _ Traconbiity
CLISTOMEN + Unitrd Anulyat and Enginesring Cansuftant o, Lad The meusuremanis Vive  fradenbie  to  the
1 Sl Unfrronh AL, Sukhieal Anad, Bangehah, PITIkOANCOR aernationsd syabem of bty (51 thaugh Nelimal
Hanghak 10251 i of iftrokogy Thaskmal (NIMT) Crntificute
umber: TH-EP: 29 onv! Amnates Anociate Co.
RECEIVED DATE 10 Ot 2024 et Certiflcnte sumiser. 0T 00167,
DaTE 1 fict 2034
1S3 DATE 22 Ot 2024 Uncertninty of Memmarsment:
The Feparten wwoertmnty of mearibment b Dol
e the sondund  grcetninty  muftpled by @
ERVIRONMENTAL CONDITIONS: covetings factor ka2, Wikich for o normal distribution
n " comesaonds tn o coveroge  prohablity  af
:"m i s "“?",?5,_” & oporvimately S5 The stovdard untertsivty fin
apr S deen determined in arcosance wilh the GUM
Py Moty HERIRAED, bl Fetiatiey: 4f saiurement daly - Gue tin the
sresineaka of UNERTIASIY i memsinement’
NOTED: 1 vkt oyt ot pabiation.
TABULATION OF RESULTS:
Cutteuted by | . Apprisved slgnitary A
s — — Wir, Farinya Bacecharnen
T We; Soravmit Thachalad Calibration Department Manage
1 Mg it ragiom Lertsamshel
< Wl P engrumpal Phcemimes
THIS CERTIFICATE REFORT MAY NOT BE AEPRODUICED EXCEPT IN FULL UNLESS PER! ON FOR RE
N WIITING FROM THE LARORATORY

w7 linuan

T
HRARATED ASHOCIATES 017
Camii 7 Pagy 2o I Pagei
Moasurnemens Aesults:
T sesaits of aailiration and st the tabie betow,
Mesult of Catweation) 5T Wthoat Adjustrnent 11 i actjustment
Tatale 1: The resuits of 07 i Tabin el
Callbrution Rangn: — J0%A £ BI%IH
Al Tenperatus: Stangasd Beaifing UUE Rnading Erron mcenuginty
ra {3RH) (Lt ] 1sRH] * PRRHY:
s 10485 HE (2] o
pLE. | SIEE ST ar 14
FLT ] ELG] nLs A i

U Uit Under Caltbition

*+*gnd of Certificate of Cafibration®**
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1ena 7 limuax
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NAC s ﬁ_ff;-:\\%
JIANATEE ASSOCIATES COLETD. ISEIEE 170252017 LT

St AR S8 i WL TSR TS 17025 NSC-TI51 - TIS 17025
CALHRATION G367 ALl
§ o i Wttt Hangroiva, BRATION 0367
L 0800 Thalans
Caiveriait Prmssure mesirement fabaratary
Mutde. +SEEEHMPET Colbrotion services department.
bt prav-radration®rannes cav
Wik ke wewew |Fdndlne s
Certificats Mo, CPR0L0-67 Page 1of 7 Pages
MEASLIREMENT ITEM Digital barimetes Cafibiestion procedure:
MANUFACTURER I_'-I‘I“::um x.:f ':' h“""""i;“,; “ﬂ# | m'”&;i"sj
i wssure emiibratag, i i-Clag
MCORLITYN o LY wars wsedd s o cafibration guidling,
Dats logger: ELOG
SERIAL NUMRER Sensor. RIGO5260 Troceubiy:
Dista foggor: 17037708 The medsurement reiults ave troteabie to the
10 HUMBER v interaational system aof amits (5] through the
CONDITHIN AS-RECEIVED 1 Usad imwm NWT  (National  Metriogy ity of
CUSTOMER WUnted Anglyst snd Englnesring Comultent Co., Lid Thiigne) el Cergificate mumber. MP-0008-24
1 Sod Udamauk A1, Sukhamyis Rood, Bangehak, oy 1
Bhraltanang, Gangkol 10260 ungertainty &f Mearrement:
e f uncertainty of It
RECEIVED DATE <02 Aug M4 . e G, i standiord uncertainty miltiatied
MEASUREMENT DATE 08 fug 2024 by i coveruge foctor k=3, Which for a parmal

IS5UE DATE 00 Aug 2034 tion corresponds. ‘fo. @ . coverage.
piobalility of opproximately  95%  The
Jatandard uncertainty has been determined in
atcardeoce with the GUM  Fvalugtion of
mensurement dedn - Guide to the sxpression
of eneertaity in measrEment’

CONDITION OF THIS RESULT OF CALTBRATICIN:
1, Reference Standard instrament-

Intryment Model SerialMa Cartlficate Mo, Due tite
Absalute Pressure Transducer CPGIST0 {Im MP.D00%- 74 217 Dec 224

1 Tlibeation eftort for calibration sequence &
1. The UILICT wars Installed In vertical orlertation abose exfrronce Sandard instrument @nd conter of ULCT was used o1 the refeten ce bovel.
1 Cubibwation conditions:

4. Canditian < I Moot 1 sncemal
Pressure transmitting medirm e,
i [20°C 1 b} x.ggrm'
Heras use18) %!
bt fi3e3) ©
- SUDIREY) bt

5. The certificate is valid syt the tem callated o dute and pace of calibratian

- %

Calibedted b ’
L1 WA, Sefnt E Frachialat Wr. Parinia loontharoen
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MEASUREMENT ITER
MANUFACTURER
MODEL/TYRE

SERIAL NUMBER

10 NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
IGSUE DATE

Digital barometer
LS) Lastern

Sensor: DOAZAD.L
Datd lagger: A0S
Senanr: A1BIS25T
Data logger: 17037713

st fram

United Anafyst and Engineefing Comuultant Co., L.

01 Siod \Mdomsak 41, Sukhumet Raad, Bangshak,
Phrakhstang, Langhoh 10260

3 Aug 2024
09 Aug 2024

08 Ausg 2024

CONDITHON OF THIS RESULT OF CALIBRATION:

L Reference Standard nstrurnent:
Imtrament
Abolute Pressure Tramducer

Mada| serinl b,
cPG2SOn 41001260

1. Caligratian #Mart for calibration sequence

2. The LUC® wass Installed in vortical
3. Callbration ronditions
4. Candition
Pressure traramitting smedium
(307, 1 bar)
Hom
L

f; Bandant
B Normal [T Apmarmal
- My
118 jgfm’
o515 %
[ T

{010} Aiar

P :
5, The ceritizats is valid only e the e calibrated an dete and place of calilration
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... : of
 hosed Ba.afee standard uncertatary mattiolied

Cenificate No.
MP-0009-24.

Page 1ol 2 Pages

Cafibratian procudure: X

The Digital bavometer was caltbrated ggains
Digital pressare calibrator,  The W Clsgad
wars e o5 o collbation guideline.

Troceability:

The megiurement fesulls ofe frofeable to the
infernationat system af units (5) through the
NIMTY  (National Metralogy . Institute of
Thaikrsd) wiel Cerlificate nigmber: MP-000S-24

Uineertainty of Memurement:

by @ coveragn fartar k=2, Which for o aormmal

“divhybution  corresports  fo @ coverage

ability  of opprodimotely  95W. The
standared icertulyty pas been determined in
peeoydanee. with the GUM TFuoluation of
measutament dote - Gulde to the expreision
of uncertainty in megsurement’

Dye Date
7 owe 2024

arud cortor of UUCT was used o the reference lovel.

Y. Parinys Boonehiatoen
Cadibration Department Manager
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Certificate of Calibrution
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Nagmie UNITED ANALYST AND ENGINEERING Cerfilicate No - M4-ACT-057
CONSULTANT COLLTTD Request Mo - Rey-2023-1 363
Address Bl Soi Lidemsik 41. Sukhumyit Road. Bangihak,

Prakanong, Bangkok 12040

Unit Under Callbration Detalls

Memsusement Hem Agaustic Calfheioe s 1
Masflsoturer uldan Range - 4 4B ) 1000 He
Midel CALZ] Tnarumes: Sions : Lsed
Seeial Number Kdlins

n UAE EFM 16T 2561

Calibration Envivomment sod Detaily
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Humidity 50 £ 20 %RH
Burameirle Pressure LIS =00 Pa )
Receved Date + 20 June 2024
Calibratinn Tt 15 June 2024
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Nunse LINETED ANALYET AND ENGINEERING CONSULTANT €O, LTI Certifleate No ¢ 24510240
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE FOUNDATION FOR INDUSTRIAL DEVELOPMENT

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ?;Emn
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 Lol iboid
CALIBRATISN 8139
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240292EA
Calibration Report
Certificate No.: ~ CP20240292EA Equipment: Sound Level Meter
Operation No.: CP2024070255 Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375B02 (Microphone), PRMLXT28 (Preamplifier)
Certiﬁcate Of Calibration Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
ID No.: UAE.EFM.045/2563
Ambient Temperature: (23+2)°C
. Relative Humidity: (50+15)%
Equipment: Sound Level Meter Pressure: (1013 + 1.5) kPa
Method of Calibration :-
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) IEC 61672-3:2013.
i . U
Model/Type: LxT2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier) 1. Reference standards instrument :- ‘
Instrument Model Serial No. Cert. No. Due Date
X 1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier) 2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
ID No.: UAE.EFM.045/2563 4)|6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
Pre re humidity an L1-P24002: 24 March 202.
. . . K Teer:?ereat;e '?rglsamiciter PTU30L 13950483 CCD20240101?2:A 12 Jjnce 200255
Customer: United Analyst and Engineering Consultant Co.,Ltd. _ -
6)|Pressure humidity and PTU30L 13950484 CL1-P240030 11 April 2025
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak T — 2258548(1)23?@ 31§ Jl:ne Zo22052
- , ) . 40035 13 February 2025
Phrakhanong, Bangkok 10260 7|Performance Audio Analyzer UB9038 | MYS6510003 | (59300764 13 September 2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
Received Date: 25 July 2024 3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
; - National Institute of Metrology (Thailand)
Calibrated Date: 6 - 7 August 2024 Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
Issued Date: 7 August 2024 - Electrical and Electronics Institute; NSC Accredited Calibration No.0119
Calibrated by: Ms. Juntaporn Kunhakom Result of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
s - - - -

Approved by: =
(‘M. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Devel t. ]
o Tos NI IPIUAN tenanslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240292EA Certificate No.: CP20240292EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise 5.2 Time weighting at 1 kHz
2.1 Microphone Installed Time Measured value Deviated value Acceptance limits
Measured value Weighting (dB) (dB) (dB)
(dB) Fast 94.0 0.0 0.1
31.6 Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value Function : 6. Long-Term Stability
Weighting (dB) Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
A-weighting 31.5 Time Period to Reference Record SPL at Deviated value Acceptance limits
C-weighting 31.6 Apply Signal SPL Conclusion of Time
Z-weighting 36.6 (min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB. Function : 7. Level Linearity on the reference level range
Frequency Deviation from various Frequency Weighting Response Curve 7.1 Level Linearity on the reference level range, Upper
C-Weighting A-Weighting Z-Weighting Acceptance limits Anticipated Measured value Deviated value Acceptance limits
(Hz) (dB) (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
125 0.3 0.2 0.2 +1.5 94.0 94.0 0.0 +1.1
1000 -0.2 -0.2 -0.2 +1.0 99.0 99.0 0.0 +1.1
8000 2.9 2.9 2.9 +5.0 104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
Function : 4. Electrical signal tests of frequency weightings 114.0 114.0 0.0 +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 +1.1
Frequency Deviation from various Frequency Weighting Response Curve 124.0 124.0 0.0 +1.1
C-Weighting A-Weighting Z-Weighting Acceptance limits 129.0 129.0 0.0 +1.1
(Hz) (dB) (dB) (dB) (dB) 134.0 134.1 0.1 +1.1
63 0.0 0.0 0.0 +2.0 139.0 139.1 0.1 +1.1
125 0.0 0.0 0.0 +1.5 140.0 140.1 0.1 +1.1
250 0.0 0.0 0.0 +15 141.0 141.1 0.1 +1.1
500 0.1 0.0 0.0 +1.5 142.0 142.1 0.1 +1.1
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.1 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
' '
enanslumuny tenaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240292EA Certificate No.: ~ CP20240292EA
Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 11. High-Level Stability
Anticipated Measured value Deviated value Acceptance limits High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Val;:éds) (;180) (32) (:151) T'}T:p{:/ eg;:atlo Reference SPL CO::SJ 05:::?; ‘T'itme Deviated value Acceptance limits
89.0 89.0 0.0 +1.1 (min) (dB) Period (dB) (dB) (dB)
84.0 84.0 0.0 +1.1 5 139.0 139.0 0.0 +0.3
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1 Uncertainty of measurement
69.0 69.0 0.0 +1.1 Uncertainty Maximum-permitted uncertainty
64.0 64.0 0.0 +1.1 Function of measurement
59.0 59.0 0.0 +1.1 (dB) (dB)
54.0 54.0 0.0 +1.1 1) Indication at the calibration check frequency 0.30 Not applicable
49.0 49.0 0.0 +1.1 2) Self-generated Noise 0.10 Not applicable
44.0 44.1 0.1 +1.1 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
43.0 43.2 0.2 +1.1 - Free-field sound pressure response level i 0.70 (>8kHz to 10kHz)
42.0 423 0.3 +1.1 4) Electrical signal tests of frequency weightings 0.20 0.20
41.0 4a1.4 0.4 +1.1 5) Frequency and time weighting at 1 kHz 0.20 0.20
40.0 40.5 0.5 +1.1 6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
Function : 8. Tone burst response 8) Tone burst response 0.20 0.30
Time Tone burst Measured Deviated Acceptance limits 9) Peak C sound level 0.20 0.35
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 10) Overload indication 0.20 0.25
200 136.0 0.0 11) High-Level Stability 0.10 0.10
Fast 2 118.8 -0.2
0.25 109.7 -0.3 Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Slow 200 129.5 -0.1 a sound calibrator.
2 109.9 -0.1 2. The acceptance limit is for the deviated value.
200 130.0 0.0 3. Acceptance limits was IEC61672-3:2013 Class 2.
LAE 2 110.0 0.0 4. The coverage factor k = 2.00
0.25 100.9 -0.1
- - End of Report - -
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 134.8 06 £3.0
cycle
Fositive 130.4 134.1 03 £20
half cycle
Negathve 1304 134.1 03 20
half cycle
Function : 10. Overload indication
— Measured value (dB) — Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1453 1452 0.1 45 .
len3lumuny enasluemuRy
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) hl‘.‘.:MRA
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES et

534/4 PATTAMAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGXH 10250

G-I TR 028

TEL 0-2717-3000-28 FAX (-2715-0484 CALSRATION a008
Cert.No.: 24CH1153/1
Page.: 20f3
Condition of this calibration result
- . 2 1. Reference Standard Instrument
Certificate of Calibration CertNo.: 24CH1153/1 Instrument SeriglNo. IDNo.  Cert.No. Due Date
Page.: 10of3 1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025
This Certificate was issued to replace to the Certificate No. 24CH1153
Equipment : pH Meter - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
Manufacturer : Horiba 2. Certified Reference Materials  :The measurement results are traceable to S through Hach Lenge GmbH Ltd.,
Model : LAQUA-PH210 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
Serial No. : HA1G0008 :The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National A ditation Board, Accredited No. AR-1835
ID No. : UAE.EFM.201/2564(EFM.pH.09/64) et taton Board, Accredizd No.
Condition As-Received: Used Iltem Buffer Solution Manufacturer Lot No. Exp. date
Received Date : 17 September 2024 pH 4.006 Hach Lenge GmbH C03146 23 Feb 2026
Calibration Dat e bedbs October 2024 pH 7.000 Hach Lenge GmbH €03020 13 Dec 2024
alibration Date : eptember , ctober
a2 pH 9.997 CPA chem 970853 25 Apr 2025
Reference : 2409-0632WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. 3. This certificate is valid only to the item calibrated on date and place of calibration.
3 Soi Udomsuk 41, Sukhumvit Road, Calibration Results
Bangchak, Phrakhanong, Bangkok 10260 Function : mV Measurement
Ambient Temperature : (25 + 25) °C Performing curve by D Process Calil at pH (4,7)(7,10)
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method : Nominal | Standard A R Uncertainty of Coverage
- CP-CH5 by direct measurement with DC voltage Unit Under Value Voltage 9 Measurement factor
standard and direct measurement with Calibration Input e B
certified reference m.atenal.(CRM) oH mv =y oH
- CP-CH8 by comparison with temperature standard
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
Calibrated by : Warakorn Lerngagtrakul S/N.: HA1G0008 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 0.0 7.02 0.058 2.00
Approved by : 1000 | 17748 | 1775 | 10.01 0.058 2.00

Approved Signatory

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

Issue Date : 28 October 2024

The are fora probability of app 95%

This certificate may nol be repraduced other tan in full, et with the price writien
Approwal of thie hesd of Corporat Sendcis 3 : Equipment Calibration and Tasting Sevicas.




Cert.No.: 24CH1153/1

Page.: 30f3
Calibration Results
Function : pH Measurement
Calibration Date : 18 2024
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 4.006 4.01 168.7 0.0077 2.00
SIN.: - 7.000 6.99 -3.2 0.0084 2.00
7.000 7.00 -34 0.0092 2.05
9.997 10.01 -174.4 0.011 2.05

Function : Temperature Measurement
Calibration Date : 25 October 2024
(*) Without adjustment

This i was with Te Probe;

- Model : 9652

- Serial No. : o

Dimension of probe

- Length : 103 mm.

- Diameter : 16 mm.

- Immersion Depth : 90 mm.

Calibration Standard uuc* Enas Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
20.0 20.001 20.0 -0.001 0.13 2.00
25.0 25.005 25.0 -0.005 0.13 2.00
45.0 45.004 449 -0.104 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 %.

-o0o-

Cert.No.: 24TW200
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 - 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.: 9K1B0023

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.18 8.19 0.0055

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

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

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 50118, SUANLUANG, SUANLUANG BANGKIK 10250

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temp:

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

DO Meter
Horiba
LAQUA-DO210
HE1D0010
UAE.EFM.208/2564(EFM.DO.10/64)
17 September 2024
18 September 2024
2409-0633WSC-1

Walalak Sirithean

Stk

Approved Signatory

18 September 2024

TEL.0-2717-3000-25 FAX (-2715-9484

DO Meter with Sensor

Horiba

LAQUA-DO210

HE1D0010

UAE.EFM.208/2564(EFM.DO.10/64)

CP-CH9

Cert.No.: 24TW200
Page.: 1 of 2

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

Temperature (25+5)°C
Humidity (50£20) %
In - house method :
by Comparison Technique with Azide Modification Method

wonanslamuny

el

G- TIBLTE1T02S
CALERATION 2008

Cert. No.: 24LM150
Page.: 1 of 2

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

TPA On Site Calibration Laboratory

17 September 2024
18 September 2024

erature : (26+10)°C

(50+30)%
(220£22)V

Warakorn Lerngagtrakul

Fuv\c]}ﬂd’\

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

Issue Date :

The

Approved Signatory

21 September 2024

are fora

probability of approximately 95%

Thiss certilicate may nol be reproduced other than in full, exept with the price writien
Approval of the heid of Corpoeata Servicas 3 : Equipment Calibrailon and Tastng Services,

enaslupuny




Equipment : DO Meter with Sensor Cert. No.: 24LM150
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2409-0633WSC-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with sensor, S/N.: 9K1B0023
Calibration| Immersion Standard uuc* Error Moo Coverage
Point Depth Temperature Reading — o e Factor
(°C) (mm) (C) (c) () (£°C) k
25.0 80 25.002 25.0 -0.002 0.16 2.00
30.0 80 30.003 30.0 -0.003 0.16 2.00
35.0 80 35.004 35.0 -0.004 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 %.

-o0o-
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