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List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption MERCURY Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |DO Meter DO Horiba LAQUA-DO210 / HE2L0040 Technology Promotion 25TW36 26/2/2025 25/2/2026
Association (Thailand-Japan)
3 [UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-021 26/5/2025 25/5/2026
Spectrophotometer

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

Certificate Page 1 of 1

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025



List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption IRON Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
2 [Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd.| Preventive Maintenance 2/7/2025 1/7/2026
Report
3 |Inductively Coupled ALUMINIUM Agilent 5110 VDV(G8015AA) / MY18030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Technologies, USA (Thailand) Co.,Ltd. Checklist
Emission
Spectrometer(ICP-OES)
4 [UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-021 26/5/2025 25/5/2026
Spectrophotometer
5 |UVNVIS AMMONIA-NITROGEN Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP25-024 17/6/2025 16/6/2026
Spectrophotometer
6 |Turbidity Meter TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6/9/2024 5/9/2025
(Portable) Instruments(China) Association (Thailand-Japan)

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption MERCURY Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |DO METER DO Horiba LAQUA-DO210 / HEOLO004 Technology Promotion 24TW241 7/11/2024 6/11/2025
Association (Thailand-Japan)
3 |Kjeltec Distillation Unit AMMONIA-NITROGEN FOSS Kjeltec 8100 / 91889052 FOSS South East Asia 13854 24/2/2025 23/2/2026
4 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-021 26/5/2025 25/5/2026

Spectrophotometer

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

Certificate Page 1 of 1

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025



List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption MERCURY Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |DO Meter DO Horiba LAQUA-DO210 / HE9M0021 Technology Promotion 25TW106 21/5/2025 19/5/2026
Association (Thailand-Japan)
3 |Cooled Incubator FECAL COLIFORM BACTERIA Binder KB400 / WTB20200000015535 National Food Institute, 2502229-006-01 19/3/2025 18/3/2026
Ministry of Industry, Thailand
4 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-021 26/5/2025 25/5/2026
Spectrophotometer
5 |Water Bath FECAL COLIFORM BACTERIA Memmert WNB 14 / L407.0756 Technology Promotion 25TM1037 7/7/2025 6/7/2026
Association (Thailand-Japan)

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1



List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption COPPER Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer IRON (Thailand) Co.,Ltd. Checklist
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
3 |Continuous Flow CYANIDE Skalar Analytical San++5000-02 / 182688 DKSH (Thailand) Ltd. WO-00074079 23/5/2025 22/5/2026
Analyzer(CFA) B.V, the
Netherlands
4 |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd.| Preventive Maintenance 2/1/2025 1/7/2026
Report
5 |UV-VIS FLUORIDE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-021 26/5/2025 25/5/2026
Spectrophotometer NITRATE
SULPHATE
6 |Turbidity Meter TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 25CH1053 9/9/2025 7/9/2026
(Portable) Instruments(China) Association (Thailand-Japan)

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1



List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption MERCURY Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |DO Meter DO Horiba LAQUA-DO210 / HE9MO0003 Technology Promotion 25TW20 23/1/2025 21/1/2026
Association (Thailand-Japan)
3 |Kjeltec System Distilling AMMONIA-NITROGEN Foss Tecator KT200 / 91790524 FOSS South East Asia 13319 27/1/2025 26/1/2026
Unit (Labtec)
4 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-021 26/5/2025 25/5/2026
Spectrophotometer

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 to essure relisble operation and the accuracy 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

Note: While non-current production A& 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  hitpe/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 available to the engineer while performing the preventive
maintenance procedures.

3 Any pans, not Included in the Parts Lists section of this document, are not part of the
recammended 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 maimenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Revisiar 10,00, Issued: Novernber 2021
© Agilent Technologis, Inc. 2021 g,
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Instrumant Preventivie Maintenance Checklist

Instrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the
table
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Instrumant Preventive Malntenance Checklist
From inmigin t Outcore

Important Customer Web Links

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

« Tosccess Aglent Uiniversity, visit https/fwww agilent.comierosslab/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

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

s Getanswers. Share insights. Build connections:
Join the Agilent Community at hiips:/fcommunity.agllent com/welcome

Service Engineer's Responsibilities

= Contact the custorer and ensure that all necessary supplies are aveilabie before Lhe
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 make 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 checkbaxes 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 customesr's and your
sighature,

This information is subject to changs without notice.

Revision 10 00, Issued Novernbet

@ Agilert Technoioges, Inc: 2021 A {:s"
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Instrument Preventive Maintenance Checklist
Faam Tnsight w Duora

O 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 intraduction system was not installed, ask
the customer to installit. W%

O Review the instrument logbook for recorded probfems and comments
Ef Save instrument control settings befare starting the procedure,

@ performa qeneral ingpection of the systern for cleanliness.

d Check for proper installation of parts, assemblles, sensors etc.

o check system for required instaliation of cornponents, settings as defined by current
Service Notes

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

d Use SVD to perform a Full Wavelength Sean for Cu HCL - *As found test_1"
E’ 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

Rdsion: 10,00, Issced November 2021
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Instrument Prevantive Maintenance Ch

Preventive Maintenance Proc

aures

FLAME SYSTEM section
Q s=ction not applicabie
Electronic components

d Review and confirm instrument configuration data in SVD
[fl Confirm power supply voltages using the SVD Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diggrostic,
Eﬁ Check the bumer adjuster corrols for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 ar mineral-based molybdznum 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 extemal optical surfaces are clean — Clean or replace as required
& UsesvDand perform Mono Wavelength Comection.
B wse svD and perform Sit Calibration,
] Use 8VD and perform Grating Squareness Diagnostic.
@ UsesvDand perform Zero Order Offset/Mono Correction.
Ej Use SVD and perfarm Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each 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,

Fievisian 10.00, (sa0sd. Navemiber 2021
i b
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Instrumient Preventive Maintenance Chacklist

FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in VD

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 Comrection.

O Use 2D and parform Siit Calibration,

O use 5vD and perform Grating Squareness Diagnostic.

O Use 5YD and parform Zero Order Offset/Mano Cormection,

QO use 5vD and perform Wavelength Repeatability.

a Physically inspect selected HC 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 regiace if necessary.
Riedaion. 1000 lssusd. Noveriber 2021

-::1 Agilent
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Sample Introduction and Atornization

E‘ Inspect the burner interlock plate 1o ensure that the interlock pin is secure and correct far
the burner type.

Instrument Preventive Maintenance Chacklist

Ei Clean the burner slot with a clean white card

Ef Check the uniformity of the slot width

Ei Clean the burner if required.

IZf Change the burner oering.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

& cha nge all o-rings and seals in the nebulizer, nebulizer block and spray chamber
Ej Check that the pressure refiefl Bung releases readily

Iﬁ Change oerings on the Tuel and oxidant delivery barbs

IZi Leave the liquid trap EMPTY and verify the flame will not ignite in this state.

Ef Refill liquid trap and check that overfill drains freely imto the drain/waste tube,

d Check the drain/waste tube for good drainage, 1t 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

Ef Leak test gasbox internal components and connections

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

Analytical performance for Flame systems

@ igrite a flame

ﬁ Check that you can adjust the nebulizer uptake rate from 4 to 6.5 ml per minute

E‘ Optimize the instrument ready to perform Cu sensitivity test

' Create a manual method to perform a 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 measurements table.

Revigian: 10.0

), |ssued: No er 20021

@ Agilent Technalogies, ing.

- Agilent
A%
enaslumIuny

CréssLab

Froee s 1 Dancome.

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 Furnace systems

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

QO Run the sansitivity test for a 25 ppb copper sampte and record the results in the results
tabile,

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
O chieck and clean the ringe vessel

O Check the drain tube for goed drainege. 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.
S lei jucti (SIPS)
Q{ Section NOT Applicable
=] Re-torque screws securing the hubs, presser arms and pump rotors
Q) adjust each roller so that it rotates freely.
0 wige clean the pump ratar rollers and pump bands with a dey clean clath
0 Ensure that the presser arms and the surfaces nesr the pump are free from dirt and spills.

O Remove the purmp module 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,
O Check clips securing the diluents holder and replace if necessary.
O pisconnect, clean T-piece, and reassermble the tubing using the following steps.

RAeasian 10.00, Esund Newsrnber 2001

 Agikent Technclages, Inc. 2121
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Instrument Preventive Maintenance Checklist

{Femm lnsight o Dutoone

0O Remove the T-plece by disconnecting the pumg tubes, the pump bands and all ather tubing.

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

0 Wash the T-pisce 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
flowr.

O Reassemble,

Sample preparation syster (SPS 4) accessory

E‘f Section NOT Applicable
The Agilent 8PS 4 autosampler is designed 1o need minimal maintenance,
The following maintenance requirements are suggested to maintain the performance of the
autcsampler
O Cleaning the apill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
QO Cleaning the autosarmpler cover panels with domestic window cleaner,

O Checking the X- axis and Z- axis drive belts for cracks; splits, damaged teath, excessive
fraying, color changes or degradation from fumes.
O Check the X- axis, Theta- axis and Z- sxis 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 {o the SPS 4 service manual GB410-90050.

& section NOT Appiicatie

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 otiserved 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. Bo not use organic solvents or sbrasive
cleaning agents

Rapviion= 1000, Issued Noverrber 2027
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Instrument Preventive Maintenance Checklist

Signature Page

Service Review

IZ” Attach avallable seports/printouts of all tests to this documentation.

Ef Record the Preventive Maintenance service activity In the custorner's recards/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 additional comments,
d 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 PMT Galn test

For copper l 3248 nm, 4 mA, 0,5 nm st widih <56% | 497
Flame test with & sample

Air facetylena, mixng paddie removed Abs value = 0.5 0.559%
Air facetylena, mixing paddle installed. 10 replicates %RSD <10 0.7 f
Deuteriurm fumace optics PMT Gain test

For copper 8l 3248 nm, & ma, 0.5 nm slit width =55% -
Deuterium furnace performance test with 25 pph copper sample (324.8 nm)

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

Pracision %RSD 54.0% -
Abs veie =010 -
MER% =70% -

PRmvision: 18,00, Issind Novsrmber 2021
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Instrurment Preventive Maintenance Checklist

O Section NOT Applicable

O inspect VGA gas supply hose.

=] Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required

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

O Check gas requlator pressure to 46 psi (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 méld detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

E‘I Section NOT Applicable
O check the condition 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
cleaning agents,

Restore System

O (fyou have altered the custarmer's instrumentation during the course of PM, 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 gualification service, then use the qualification procedure
as a guide for final instrument sal up and checkout.

Ranision: 10.00, Issued: Hoverrbar 2021

& Agilent Technclogies. Ing. 2021
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CTUSSI-ab Instrument Preventive Maintenance Checklist
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Ad consumable and parts list table

Test Solution — Cu Gppen -

solution 6610025100 50 55740 240 280 P eupplied c an
Test Solution - Blank=olutian | 5190-7007 50 55740 240 280 P supplied Common
Cepper, 1000 ugdrml, 10Cmi 5190-9279 5055 140 240 280 b Comman
Kit, Mk 7 O-rings, aquenus, i

complete st 9910093400 50 55140240 280 P sipplied Flame
Crganic Kit 2010003500 50 55140240280 P eupplied Flama
‘Wire Nebulizes Cleaning 9910024700 50 55140 240 280 consumalile Flame
Tubing-Capillery S1d Nebs QoT0024800 50 55 140 240 280 consumahle Flama
Capillary Tube Hivac MNab (3)

P ot ) 9aTO044000 50 55740 240 280 consumable Flaria
Gless impact beads (5/pk) 9EYO0ZETO0 5055 740 240 780 gensumable Flame
Teflon impacs beads (5/pk): 2

{orgarics ook 9910053300 [ 5055140240280 | consumable |
Burner cleaning stip (100/pk) | 9910053500 5055740 240 280 consumabie Flame
‘Window UV silica - round "

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

rectanguler (12 3ide) 2010082500 50 55 140 240 280 P suppliad o

Pad adhesive window (round) | 4970073700 5055 740 240 280 1t supplied Comman
Pad adhesive window

e far) 4910072500 5055140 240 280 PM suppled o
Electrade k1 {1 pr} (D2) GII0003400 | GTAT20 P suppiied | Fumnace
Shroud {D2) 6310003500 GTAYZ0 P supplied Furnace
Zeeman alectrode kil (1 pr) 63710003500 GTATZ0 PM suppiied Furnacs
Zeeman shroud 6370003600 | GTAT20 P supplied Fumace
Dering PE0 rinse bottle 6910025900 P5D120 PM supplisd Fumace

* For engineers who only service A4 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,

© Agilent Technalogies, Ine 2021 "‘iﬁ;. Anilant
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astrument Prav

Service Engineer Comments {optional)

Service Completion

Date service completed _30_33\0\_‘5{_)_,’.‘,5

Service request number GO0 S A ANAD
Agllent s Rawakoi 8 . Customer sgnature _‘QMA_" W‘
Total number of pages & this docament \3

Frequency:

Upzer Limit:
51.00

Lowers Limit:
4300

N
byt

-5 Agilent
1enaslupIuRy

Averaging Perjod: 300

Catapoint Count: 20

Highest Measured Frequency:
50.00

~ge Freguency:
s0.00
Lowest Measured Frequency:
50.00

Result: m

Power Suj;;

Lower Limi

Averaging Peried: 30.0

Cntapoint Count: 20

Actual (V) Upper Limit (V) Resuit:

12,00V Rail 10.80 12192 1320 i Passed
2,00V Ral “13.20 -11.00 -10.80 i /Passed
509V Rai S04 6.50 = Passed
310,094 220,00 341.00 m
Beport Geneeatod AL 17 P 9-aT2% A 5
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SVD Results Report
VA

AN
EGEoi0g  Oingagati StartTime: /3072005 9-TERAY  DiaghastgEnd Tior
Service Engineer: Kanyakorn 5.
Contact Details: 02637636341

Customer; UAE

Address: Sof Udamsuk 41, Sukhirvi R
Bangkok

Configuration:

Serfal Number: MY13150001

Turret Type: Automaic
Instrument Model: Vasan AAT402400280  Number Of Lamps: 4
Flame Instrumant: True

Mano Type: Automatic
o Trie Gaslox Type: 'Y Gas Box
Zeeman Present: False Auto Burner Adjuster: Falss
Internal Zeeman; Foles Mains Frequency: 50
Taternal Ultran, Fi
Photomultiplier Type: Normal(900nm)

vare Version: 2.1

Tenilile Beam

PWE Version: 45

02 Run Hours: 53396.500
D2 Serial Number: notsst
D2 Install Date: 11111970
L2 Triginal Intensity: 1.000
L2 Last Intensity: 475.000

inngth G7 =2t 70133

Fieno Correction: 0770

Clame Havrs: 12011834

1 svnﬁnauuﬁhpwrm

Repevt Genorated Af: LV2025 8
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Peak Selected: 324.80

Lamp Alignment:

U Lamp Screw

Sample Pank: %

Upper Limf:

_ i
|

W Lamp Screw Resull: SsEEEGT)

: Copper

Upper Limit (nm) Result:

0.0 s Passed

BT 701 64997

3 SVD Resulls Report m
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Wavelengih Drive:

Lamp Turrent{mAj: 4
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idth{nm): 0.2
Slit Height: Normal
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Aulo L= = Sequential by time report 13002025 10:53 AM SpectrAd
L ¥ Page 1 of 1
Lan i rted Analyst
La thn e Date Started MRS 10:33 AM G, 11302025 333 AM
L . Warksheat Senaiuily Tasl 01
e Comment
Lz R e Lirfin B Nl Stipsorted Methods Cu
" Computar name  CESKTORPAUFRS
Result: | m Serlal Number: MY 13160001
— — — — Method; Cu (Flame]
C "
| Sanpls 01 Carc mgil BRSO Mean Abs
CALZFID 0000 ¥E  0O0IZ
_ = R S S — Feadings
M 00002 4.0003 0.0001 INRO2G 1005145 AM
STANDATD 1 [T
cj - -
5i 05653 05575 10025 AEZEZ AM

Cal. Set 1

30 Jaw 2025

Datg

——r
2.000 4.000 5500

Cunmgi,
Curve Fit
Characlerklic Conc
'
Calcalated Cone
Resiuals
Abs =0 11141 % ©
B ppmCy ' CERN Y
Paadiias
08566 0.9615 13012025 105254 AM
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Sequential by time report VI0I2025 10:48 AM

SpectrAa
Page 1 of 1 "
Analyst
Date Started H30/2025 X33 AM GMT: 1/30/2025 3:33 AM
Worksheet Frecision Tast
Comment
Methods Cu
Compater name  DESKTOP-REURS
Serlal umber: MY 13163001
Method: Cu (Flame)
Smle.n Conc moiL WRED  Mesn Abs
CAL Zzrro £.000 G641 00002
Faadings
00003 -0.0003 0000 VEN20E WEE2 AM
STAMDARD 1 5,000 03 08052
Readings
a0 6073 DAna7 il 104724 AM
Atm Linesr Crinin - Cal, St 4
n.m‘i """ _"
LEL
|
d 20'| |
n.u.'.__{ |
2000 '.'.E:I:O 000 5.500
Cur gt
Curve Fie = Li
Craracteristic Cone =
v =
Cakeuisted Cops -
Residualy -
Abg =012105 % ©
5 ppm Cu B
0.6047 06047 0.6042 06073
0.6062 07 132025 104832 AM
la

United Analyst and Engineering Consultant Co., Ltd.

Automatic Mercury Analyzer

Model : RA-4500

Preventive Maintenance Report

SERIAL No. RA-4500 : 11780278
Soft version : Ver2.0.5
ROM version : Ver2.0.2
DATE 02 JULY 2025
DUE DATE 02 JULY 2026
INSPECTED BY . Wpillaghesy, £
( Natthaphong P. )
APPROVED BY W

( Kitichai S. )

Kinetic Solutions Company Limited.
2, Soi Lat Krabang 1, Lat Krabang Subdistrict,
Lat Krabang District, Bangkok 10520

Tel, (+66) 062-789-5221
{BARIT LNAILAN—

Flame Optimization
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Inspection
ITEMS SPECIFICATIONS RESULT JUDGE
1. Quantity = Accassories are complated, GOOD oK
2.1 Overall Appearance Mo visible damage, GO0D
& Aee 2.2 Parts | Cables Comectly placed and connected. G000 oK
3. Indication Namaeplate / Label Plate and Label are indicated. GOOD oK
4. Salf check
4.1 GLP Counter Marcury Lamp 5000 hours 10 hr oK
Membrane Filtar 2000 hours of 1 year after replace <1hr oK
Main Pump Tube TED hours or 1 year after replace <1hr oK
Absorbed Hg 1500 mg <1hr oK
P1 Tube 2000 hours or 1 year after replace <1hr oK
P2 Tube 2000 hours ar 1 year afer replace <1 hr oK
P3 Tuba 2000 hours or 1 yaar afier replace <1hr oK
P4 Tuba 2000 hours or 1 year after replace =1hr Ok
P5 Tube 2000 hours o 1 year after replace <1 hr oK
P Tuba 2000 hours or 1 year after replace <1 hr O,
PT Tube 2008 howrs or 1 year afier replace =1hr oK
Heater 2000 howrs 42 hr oK
4.2 Check/Tes! Flow rate Adjustmant Flow rate 0,14 - 0,20 Limin 0,18 Limin OK
T V.SIGIs35-45V. 403 V. oK
VREFis35-45V, 403V oK
Caonling Fan Check the operalion of cooling fan PASS oK
Color Sensor signals (R.G B) at least one nonzero PASS oK
Radiation Thermomater  |a positive valve form thermomater PASS oK
Heatar haatar temp rises 4 “C within 5 min. PASS oK
5. Heater Temperature ALSS'C + 2°C with 30 min. M.7°C oK
6. Cali Curve no 0-10ng : Max.Dev. 5.0% 0.80% oK
7. Repoatabisty 100 gl (=8 Average: 100 + 5 pgil 1014 pgill oK
CV.250% 0.71% oK
8. Blank no pratreatmant Less than 0.5 (AREA) 0.103 AREA oK
Apparatus
NAME Date Certified | Explration
ReesSandar, e o\ 22505027 NN | It
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Inspection details

1. Cleaning Mercury Analyzer RA-4500

- Body case, Cell Detector, Table of Sample

2, Replace consumable ane year set for RA-4500

3. Checking Mercury Analyzer RA-4500

- Mercury Lamp - Outlet Activated Carbon Filter
- Membrane Filter - Flow Sensor

- Maln Pump Tube - Valves

- Motor Pump - Heater

- Mator Reagent pumgp - Cooling Fan

- Motor of Arm - Stifrer motor

- Motor of Table - Color sersor

- Motor of Lift - Instrument Performance

4, Adiust Dptical system

curve and

of Mercury Analyzer RA-4500

wariuing Heater Box 13

w ussli T Beulusey e daly

1ensns limuan
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i 2 3 ] 5
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o 1
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Salf Check
Heat check:PASS!! ( 25 TdegG[05:00) -» 20 Tdegl[02:201)
Sensor check PASS!! [ 253-  15= 23)
Leak check:PASS!| (0. 18L./'nin}
Sig/Raf check:PASS!! (Sig:4 0V, Ref:4 03V)
Drift check:PASS!! ( 0.0000037 - -D. 0000026 = 0. 0ODDOE3}

1enaE1s limuau

L MFPON NS TRUMENT § QORFORATION

Title : Praventive Maintanance

Date : 02/07/2025

Namea + Kinatic Solutions

Memo : Calibration curve 0-10ng

Method Galib

Nethod] (Pretraatnent u thout) ul e n
(141} HaS04 0. Gnl nf e

10w/v% SnCi2 } ‘]}Si

Measurenent Time{sec) sec L .

b bbb

tTz3a8e7T808101

STO{ne]
S0 S R .
No STD SVOL O/OL DVOL STD AREA MEAS Dev Nite
" gl Imll Imld ml gl {ON] gl [
1 0.000 5000 5000 5000 0000 107 0.0000 -
2 100000 0025 5000 5000 2500 3.2690 24250 EX
3 100000 0050 5000 5000 5000 65434 49392 12
4 100000 0075 5000 5000 7.500 5.8649 748595 o1
5 100000 100 5000 5000 10000 132088 100570 06
Q067
ﬂﬂl1
g1
2 ﬂﬂli
ano
1 H 2 ‘ 5
SHP S — — e . —
SVOL CVOL DVOL  AREA  MEAS  CONC
Al Note
i i w0 [md o [md [OM] Ingl | lugil]
1 STD100 pph 0050 5000 S.000 67338 50854 101708
2 STD100 ppb 0050 5000 5000 67129 50693 101386
3 STD100 ppb 0050 S000 5000 66370 50110 100220
4 STD 100 ppb 0050 5000 5000 B.T4ES 50970 101940
5 STD100 ppb 0050 5000 5000 67514 50688 101978
6 Blank 5000 5000 5000 01035 -00055  0.000 B
Statistics = —
Mo, NAME TRY AV so (<Y
JugiL [ugiL) [%]
1 STD 100 ppb 5 1014454 0724978 om

1BANT lmunu

WAL MIFPOIN NS TRUMENT S OORFORATION

: ) AccuStandard; Inc.
CERTIFICATE OF ANALYSIS

AccuTrace™ Reference Standard

Catalog No: [CP-348-1
Description: Mercury ICP Standard
Elament: Mercury {Hg)
SRM: 3133
Lot: 223035027
Matrix: 10% Nitric acid
Hazards: Refer fo 505 for compiete safely information

Date Certified: Mar 10, 2023
Expiration: Mar 10, 2026
Density: 1.052 gimL
Sampie Size: 100 mL
Components: 1
Storage Condition: Ambent [»5 °C)

Certified Reference Material

Certified Concentration: 1000 pgimL

Trace Elements in ugimL

Ag ng=0.02 Cs ng<02 Gd nd<0 02 Lu =) 02 Pb  nd<0.2 Sc nd=0.02 Ti nd<0.02
Al na<d 02 Co na<0.0F Ga no<0 2 Mg nd<d02 Pd  na<02 Sa nd=<02 M nded2
As  na=d2 Cr nd=0.02 Wi nge0.02 Mn  nd=0.03 Pr nad<D2 8 NA Tm na<0.02
Au <002 Cs  NA Hg ¥ Mo nd<0.02 P noe02 Sm no<0 3 U nden2
8 nd=0.2 Cu ref<(iO2 He nd<002 Ns nd<0.02 Rb WA Sn rd<0.02 v nd<002
Ba ng<0.02 Dy =002 W nasD Nb  no<2 Re na<D2 Sr rd=0.02 W nd<02
Ba nge0.02 Er nd<0.02 Ir no<02 Mo nd<0.02 Rh  na<D2 Ta nd<02 ¥ nd<002
Bl na<0.2 Eu nd<0.02 K no=<0.2 NI nd<0.02 Ru nd=<0.02 Th nded.02 Yo nde002
Ca nd=0.02 Fe nd<0ii2 La nd=0.02 Os  NA 8 NA Te nd=d.2 Zm nd<003
Cd no=0.02 Ga md=0.02 Ll nd=002 P NA 8b na<d2 Th nd«002 Zr nd<0.02
Tria Carsfiee Wl valie i 170245 (AT-1308) and IS0 17634 (AR-1403)

L -y weghl sain. 1D WSA270, fracentie o NIST
A oot wih 8 auMx 1A, 28, ale or 07, 02 68 | on lin s antcal o wihoul e s
This and MUST z niwtn

¥ for thin product 4 #0.34%, T B 12 4%

In ordes in very ine concenimianiy]. it fieal soluton was checked by
SR

e s T Pughiest DTy e MAtenals svidatsie 10 s marn imiurty Wivels i P sl sotion. Tymeally 08 890%+ purn siarting matenais ane used an wet as high
Pttty Bcsds and ASTM Typa | 18 megonm deoniznd saie:
M e concontrae

i Tast Mo R
Al gasswara usod in prapsexion & Ciass A
Al ofties are foie isschod and il fineed WiMh SE0TIN SR DFOF 10 Uk
Snake Sodie Aor io wsE AN du A pipetis drecily ul of e boll

¥ Clina A

Corsta By /' [
Megeh O bar. pen G Wianage:
Page 1ol 1 For use in roufine isbarafey ansfysis

AccuStndard is accredited to 150 17034, ISOAEC 17025 and certified to IS0 890012015

18N BiNWAN




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SDI 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-28 FAX D-2719-2484

Quality Standards:

150 17034:2016 — Genera! Requirements for the Competence of
Reference Material Producers

ISONEC 17025:2017 — General Requirements Tor the Gompetence of
Testing And Calibraticn Laboratories

IS0 9001:2015 — Qualty Management System — Reguiremants

Eagie Registrations 2 = =
Certificate of Calibration CertNo.: 24CH1115
Intended Use: The product covared by this 3 igned for cality of tor use in quality control procedures Page.: 1 of 2
far the specfied chamical compounds listed on the reverse side. This product can be used for guantification and/or
identfication. This product can alse ba used as a ralerence material to validate analylical procedures, subject 1o the Equipment : Turbidity Metar
canditions under Section 7
Manufacturer : Oakton

Manufacturing: All balances are calibrated daily using an in-house procedure with weights that are compared annually
to master weights and traceable 1o NIST The balances are also calbrated annually by an ISOIEC 17025 accredited Model : TAOMR
calbration laboratory  Please refer 10 1he NIST tes! number listed on the front of this cenificate. Class A glassware
is used In the manufacture and quality conrol of all standards. Good Laboratory Practices have been used throughout Serial No. : 1120501017
the preparation of thi dard.

& preparation is Standard 1D, No. : WAT.0S6/2563

This product Hiciently f 5 and any sample size would be within ihe uncertainty budget
S e proels " - AeTe Set i i ity e Condition As-Received: Used Item

Stability: The manufacturer guaraniees the stability of this solution through the expiration date stated on the label, _
whan handled and stored according to the conditions stated on the label Received Date : 05 September 2024
Uncertainty: The uncerainty values as stated on the face of this certificate have been determined using he Calibration Date : 08 September 2024
EURACHEM/CITAC Guide. We raport a combined expanded uncertainty equal to the positive squara root of the total Rete
variance of the uncertainty of the components using the following formula: w, - [TAVTT = fatmiT = T TVTT = TufROnT This ol 2408-0177DSC-1
farmula uncenainty componants from the mass, volume, shart-term Stabdity, lang-term stability and Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

hamogenesty factors associated with the produchion of this product. The expanded uncartainty, agsumes a nommal

distribution and a coverage factor of k=2 |s chasen using approximately a 85% confidence level 3 Soi Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakhanong, Bangkok 10260
Legal Notice and Limit of Liability: This product (s for souline laboratery analysis and researcn purposes only, The

company's llability will be limited 1o replacement of produet or refund of purchase price. Notice of claims must be made Ambient Temperature : {25 + 25) *C
within thirty (30) days from date of deiivery, Relative Humidity : {50 + 20) %
Calibration Procedure : In - houss method : CP-CH11

Direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean
Approved by : gﬂnﬂ“ﬁ
Approved Signatory
{ ) Unnopphol Harachai
{ ) Ponpan Paipim
(/] Salthip Meangmal
Issue Date : 8 September 2024
The are for a confid p of approximately 95%

This cartificate may not be reproduced other than in full, except with the prior ariten
Apprerval of the host of Calioratian and Tasting Equipmant Services.

ena T linunn wnanslaimun

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

CertNo.: 24CH1115 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Page.: 20of 2
Condition of this calibration resuit TEL. 0-2717-3000 FAX. 0-2719-9484
1. Reference Standard Instruments :
) . 0 Cert.No.: 24TW241
Instruments Serial No, ID No. ficate No. Due date Certificate of Testing Panc. 17572
1) Tharme-Hyarograph 1103328 130ECO10 24H1372 12 July 2025
2) Electronic Balance 1126143764 140RCO04 22MM22 20 Feb 2025
= This Caertification ke to 51 Th i it -
is cation is treceable 1o rowght Technology Promation Association (Thailand - Japan) Equipment : DO Meter
2. Standard Material : The Formazin suspension has been prepared gravimetric from Manufacturer : Horiba
Materlal Manutacturer Lot No, Assay Model : LAQUA-DO210
1) Hexamethylanetetramine HIMEDIA 0000453947 99.65% »
2) Hydrazinium Sulfate HIMEDIA 0000522014 89.40% Serial No. : HEOLOOO04
3, This cerificate is valid only to the item calibrated en date and place of calibration, DN UASERELSBZ/2564(EFM.DO.06/164)
Received Date : 05 November 2024
Calibration result
F g five - F i curve by using 0,20,100,400,800 NTU Test Date : 06 November 2024
Turbidity Meter Serial Number : 1120501017 Reference : 2411-0123WSC-3
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Standard certal
i UUC* Reading Uncertainty of | Coverage 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Formazine suspension Measurement Factor Phrakhanong, Bangkok 10260
fNTy) (ym) i+ ! L Laboratory Condition : Temperature (25 +5) °C
o 0.00 0.0081 2.08 Humidity (50+£20)%
20 202 0,39 2.00 Test Procedure : In - house method : CP-CH9
100 100 075 200 by Comparison Technique with Azide Modification Method
400 401 15 208 Tested by : Walalak Sirithean
00 801 2.1 217 gﬂﬁa
Remark - UUC* = Unit Under Calibration Approved by : Sy _ |
- NTU = Nephelometric Turbidity Units Approved Signatory
The reported uncertainty of measuremant was based on a standard 2 fipliad by a () Unnopphol Harachai
factor &, providing a level of confidence of appraximately 95 %. () Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 9 November 2024

wonanslumunu



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN) ila

Cert.No.: 24TW241

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. 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.: 9K0E0257

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.19 0.0084

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-

CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES % :- -
534/4 PATTANAKARN ROAD 50118, SUANLUANG, SUANLUANG BANGHOK 10250 1

WECTIBLTHS T028

TEL 0-2717-3000-25 FAX 0-2715.9484 CALERATION 3008

Certificate of Calibration cert No: 2am17s

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 :
() Ponpan Paipim

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HEOL0004

UAE.EFM.087/2564(EFM.DO.06/64)

United Analyst and Engineering Consultant Co.,Ltd.

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

TPA On Site Calibration Laboratory

05 November 2024
06 November 2024
(26+10)°C
(5030)%
(220£22)V

Warakorn Lerngagtrakul

Morhd

Approved Signatory

07 November 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificats may nol be reproduced other than in full, exrept wilh the pror wriltan
Approval of he hesd of Corporate Serdoes 3« Equipment Cafibration and Tostng Senvces.

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

Equipment : DO Meter with Sensor Cert. No.: 24LM173
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2411-0123WSC-4
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. Traceable Due Date
1) Digital Thermometer 3240076 241317 TPA 21 Mar 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 9KOE0257

Calibration| Immersion Standard uuc* B Coverage
Point Depth Temperature Reading Error Uncertainty. Factor
(C) (mm ) (C) (°C) (°C) (£°C) LS
15.0 100 15.002 15.0 -0.002 0.16 2.00
30.0 100 30.003 30.0 -0.003 0.16 2.00
45.0 100 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 %.

-000-

TEL0-2717-3000-29 FAX.0-2719-8484

Certificate of Calibration CortNo.: 25CH1053
Page.: 1of 2

Equipment : Turbidity Mater

Manufacturer : Craktan

Model : T100R

Serlal No. : 1120501047

ID. No. : UAE. WAT D58/2563

Condition As-Received: Lised ftem

Received Date : 05 September 2025

Callbration Date : 08 September 2025

Reference : 2508-0212D5C-1

Submitted by : United Analyst and Enginesring Consultant Co, Lid,
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak,
Phrakhanang, Bangkok 10260

Ambient Temperature : (23 +3.0) %G

Relative Humidity : (80 + 20) %

Calibration Procedure :

Calibrated by :

Approved by @

() Chakrit Waewwanjua
{ ) Ponpan Palpim
) Salthip Meangmal

Issue Date :

In - house method : CP-CH11
Direct measurement by
using Formazin standard solution

Walalak Sirithean

Approved Signatory

8 Saptember 2025

The Uncertainties are for a confidence probability of approximataly 85%

Thiie cenificale may not be reproduced ather than i hul, necopt with th price written
Approval ot the hiesd of Calitratian and Tasting Equipment Services

tensnT linuan



Cert.No.: 25CH1053

Page.: 2of 2
Condition of this calibration result
1. Refi Standard Inst
Instruments 1D Mo, Certificate No. Due date
1) Data Logger 130ECO12 24H2043 23 Sep 2026
2) Liguid-in Glass Thermometar 130RCOO3 251440 16 Apr 2026

- This measuremant result is traceable to S| through Technology Promation Association (Thaitand - Japan)

2, Certified Reference Materials | Turbidity Standard solution (Formzing

- The results ara to 1 through CPA chem Ltd.,
Turbidity Solutlon Manufacturer Lot Mo, Exp. date
20,0 NTU CPA Chem 1088008 18 Mar 2026
100.0 NTU CPA Chem 1088007 18 Mar 2026
400 NTU CPA Cham 1088018 18 Mar 2026
800 NTU CPA Chem 1088017 18 Mar 2026

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

Tubidity Meter serial number : 1120501017

curve by using 0, 20, 100, 400, 800 NTU

Standard UUE* Reading Uncertainty of | Coverage
Formazine suspension Measurement | Factor
{NTU) {NTU) {£NTU) k
o 000 0.026 200
200 202 0.20 2.00
100.0 100 1.2 2.00
400 403 24 2,00
8O0 799 43 2.00
Remark = UUC” = Unit Under Calibration
= NTU = Nephelometric Turbidity Units
The reported uncertainty of measurement was based on a standard plied by a I
factor k, providing a level of confidence of approximataly 85 %.
-ollo-
1anen limuan

Equipment : Water Bath Cert. No.: 25TM1037
Condition As-Recelved : Used lem Page: Zof3
Reference : 2507-M470C-2

Procedure Used :-
Calibration ware conducted using in-house calibration procedure CP-OT04 Basad on ASTM ET15 according
io direct measurement mathod with Data Acquisition which connected with Industrial Platinum Resistance
Thermomeder { IPRT ).
The temperaturs scale used was based on [TS-20,

Condition of this result of calibration
1. Referenca standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY49023832  24LM118 TPA 27 Jul 2025
2. This certificate is valid cnly to the itam calibrated on date and place of calibration.
3. This result |s to the System of Unit maintained through

Remark : TPA : Technology Promotion Association { Thalland - Japan |
Result of Calibration :- (* ] Without Adjustment
Function of UUG* : Temperature Source
Heat transfer medium used :  Water

AC Voltage Supply
A (*e) | %FLH. ) { Vot )
Beginning of C: 27 78 228
Finished of Calibration 27 &5 229
Position :
_‘. —]
W] 2
- Sref) - —2
e - . 7
S(ref.) TORC353
Front
1
enan 3 linuan

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

S34/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-28 FAX 0.2719-9484

Certificate of Calibration

==y

NSC-TISETISTTORS

CALIBRATION fot8

Cert. No.: 25TM1037

Page: 1af3

Equipment : Water Bath

Manufacturer : hMemmaert

Model : WNE 14

Serlal No. : L40T.0756

10 No. : UAE MIC.024/2550

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

Location : Micrablology Labaratony

Recelved Order : 07 July 2025

Calibration Date : 07 - 08 July 2025

Ambient Temperature : (26+10)C

Relative Humidity : (50 +30)%

AC Line Voltage : (22022 )V

Calibrated by : Tawatchai Pama

Uwn c}\ i
Approved by :

Approved Signatory
() Chakrit Waswwanjua
() Suwit Imjal
() Kunchit Promprat

Issuie Date : 14 Juty 2025

The Uncertainties ara for & probability of approximately 85%

Thes cenificate may nof be repeoduced other thar in full, seoopt with the prioe written
Approval of the head of Corporats Services 3 - Eguipment Calibration and Testing Services.

ensnT limunn

Equipmant : Water Bath Cert. No.: 25TM1037
Condition As-Received : Used itam Page: 3of3
Reference : 2507-01470C-2
Result of Calibration := | * ) Without Adjustment
Function of UUC* : Temparature Source
Calibration uuct uuc* Average® Standard Reading ( 'C |
point Setting Reading Position
'c) (e ("} 1 2 3 4 S{ref) | (+'C)
44.5 453 453 4431 44 464 44 480 44.497 44485 015
45.0 458 45.8 44.959 44,936 44.857 44.970 44,657 015
Calibration Coverage
polnt Uniformity | Stability Factor
() (c) (£°C) k
445 0.071 0.048 2
45.0 0.080 0.053 2

Average® : The average of 30 values in each posiion.
§ b

i The i of

I ies al any sensors and the measwed temperature

at tha reference location which are observed at the same time or at as close an obsarvation lime as posgible

ta

the temp patiern ar

Stability : One-half of the greatest i of

ity within the chamber under steady-state conditions.
i re &t any one probe,

UUC* ; Unit Under Calibration

Note :

The reported uncertainty of measurement was includad stability and excluded unifarmity.
The reparted uncerainty of measurement was based on a standard uncartainty muftiplied by &

ge factar k, p ing a lavel of of app 85 %,
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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 e e
Equipment : DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HESM0003
ID No. : UAE.EFM.015/2563 (EFM.DO.04/63)

Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Pornthippa Tameyakul

() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD 50118, SUAMLUANG, SUANLUANG BANGKOK 10250
TEL D-2717-3000-29 FAX 0-2715-5484

22 January 2025
23 January 2025
2501-0774WSC-3

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-CHS9

by Comparison Technique with Azide Modification Method

Walalak  Sirithean
gmliuf

Approved Signatory

24 January 2025

Certificate of Calibration  certno.: 2s0m12

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 :

The Uncertainties are for a

Page.: 1 of 2

DO Meter with Sensor

Horiba

LAQUA-DO210

HE9M0003

UAE.EFM.015/2563(EFM.DO.04/63)

United Analyst and Engineering Consultant Co.,Ltd.

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

TPA On Site Calibration Laboratory

22 January 2025
23 January 2025
(26+10)°C
(50+30)%
(220£22)V

Warakorn Lerngagtrakul

&mc)xtd-'

Approved Signatory

29 January 2025

probability of appr 95%

This certificate may not be reproduced cther thar in full, except with the prior written
Approval of the hesd of Corporate Serdces 3 | Equipmont Tafibration ard Testng Senices.

WECTIBLTHS T028
CALEMATION G008

Cert.No.: 25TW20

Page.: 2 of 2

ion of this result of calibration

Con

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.: 9K2B0020

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.20 0.0071

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-

Equipment : DO Meter with Sensor Cert. No.: 25LM12
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2501-0774WSC-4
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. Traceable Due Date
1) ital 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 temperature sensor, S/N.: 9K2B0020
Calibration| Immersion Standard uuc* Errn Uncertalng Coverage
Point Depth Temperature Reading T ———— Factor
(C) (mm ) () () () (+C) k
15.0 90 15.003 15.0 -0.003 0.16 2.00
30.0 90 30.004 30.0 -0.004 0.16 2.00
45.0 90 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 %.

-000-



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

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

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

Cert.No.: 25TW36
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE2L0040

ID No. : UAE.EFM.017/2566(EFM.DO.02/66)

Received Date : 25 February 2025

Test Date : 26 February 2025

Reference : 2502-0786WSC-3

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
Suthe

Approved Signatory

Approved by :

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

Issue Date : 27 February 2025

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD 50118, SUAMLUANG, SUANLUANG BANGKOK 10250
TEL D-2717-3000-29 FAX 0-2715-5484

WECTIBLTHS T028
CALEMATION G008

Certificate of Calibration  certno. 2s0m28

Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE2L0040

ID No. : UAE.EFM.017/2566(EFM.DO.02/66)

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

Cert.No.: 25TW36
Page.: 2 of 2

Condition of this result of calibration

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

Instruments Serial No. 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.:  9K2L0010

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

-00o-

Equipment : DO Meter with Sensor Cert. No.: 25LM28
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2502-0786WSC-4

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. Traceable Due Date
1) ital 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 temperature sensor, S/N.: 9K2L0010

Calibration| Immersion Standard uuc* Error e it Coverage
Point Depth Temperature Reading o e Factor
(*C) (mm) (°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

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

The Uncertainties are for a

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

Warakorn Lerngagtrakul

}Cum)\ﬁ:}'

Approved Signatory

28 February 2025

probability of appr 95%

This certificate may not be reproduced cther thar in full, except with the prior written
Approval of the hesd of Corporate Serdces 3 | Equipmont Tafibration ard Testng Senices.

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

-00o-



Certificate of Testing

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 25TW106

Cert.No.: 25TW106

Page.: 2 of 2
Condition of this result of calibration

1. Reference Standard Instruments :

Page.: 1 of 2 This measurement result 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 25CG1126 18 Mar 2027
2. Balance 14233821 110RC001 24MM131 04 July 2025
Model : LAQUA-DO210
2. Standard Material :-
Serial No. : HE9M0021
Material Manufacturer Lot.No. Assay
ID No. : UAE.EFM.014/2563 (EFM.DO.03/63) : .
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Received Date : 20 May 2025
Test Date : 21 May 2025
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Reference : 2505-0605WSC-3 .
Dissolved Oxygen Probe No.: 9K2H0067
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, —
Ti Meth DO M
Phrakhanong, Bangkok 10260 itration Mothod Y Standard Deviation
e (Azide Modification Method) Reading
Laboratory Condition : Temperature (25 +5) °C
Humidity (50£20) % (mg/L) (mg/L) (mg/L)
Test Procedure : In - house method : CP-CH9
by Comparison Technique with Azide Modification Method 8.22 8.21 0.0055
Tested by : Walalak Sirithean
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
Approved by :
Approved Signatory other in full, without written approval of the laboratory
() Chakrit Waewwanjua
() Ponpan Paipim
(V') Saithip Meangmai -00o0-
Issue Date : 23 May 2025
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250 N
TEL 0-2717-3000-25 FAX 0-2715-9484 CALBEATION d0ta
Equipment : DO Meter with Sensor Cert. No.: 25L.M88
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2505-0605WSC-4

Procedure Used :-
ceﬂificate of ca" bration Cert. No.: 25.M88 Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with
Page.: 1 of 2 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
Equipment : DO Meter with Sensor 1) ital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

Manufacturer : Horiba 3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Model : LAQUA-DO210 Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
Serial No. : HEOMO0021 This instrument was connected with thermistor sensor , S/N.: 9K2H0067
Calibration| Immersion Standard uuc* Error e it Coverage
ID No. : UAE.EFM.014/2563(EFM.DO.03/63) Point Depth Temperature Reading e e Factor
(*C) (mm) (°C) () () (+C) k

Submitted by : United Analyst and Engineering Consultant Co.,Ltd. 15.0 100 15.005 15.0 -0.005 0.16 2.00

3 Soi Udomsuk 41, Sukhumvit Road, 30.0 100 30.009 30.0 -0.009 0.16 2.00

Bangchak, Phrakhanong, 45.0 100 45.005 45.0 -0.005 0.16 2.00

Pepekok glo2e0 UUC* : Unit Under Calibration
Location : TPA On Site Calibration Laboratory

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

Received Order : 20 May 2025 coverage factor k, providing a level of confidence of approximately 95 %.
Calibrated Date : 22 May 2025
Ambient Temperature : (26+£10)°C -00o-
Relative Humidity : (50+30) %
AC Line Voltage : (22022 )V
Calibrated by : Preecha Hlahib

Uv\c)\i ;

Approved Signatory

Approved by :

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

Issue Date : 28 May 2025

The Uncertainties are fora probability of appr 95%

This certificate may not be reproduced cther thar in full, except with the prior written
Approval of the hesd of Corporate Serdces 3 | Equipmont Tafibration ard Testng Senices.
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fama IV Road, Klongtan , Ko

. Banghok, Thailand 10110

FOSS

FOS5 South East Asla
3388 Sirinrat Bullding, 25th = 26th Floor, Unit No, 3388,90,
Ramna IV Road, Klongton , Klongtoey, Bangkok, Thalland 10110
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NSC.TISLTIS 17025

CALIBRATION D0&1 CALIBI

NBC-TISI-TIS 17025
TION 0061

Calibration Certificate

Calibration Report

Certificate No.: 2502226-002-01 Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Equipment: Electrani Bairce Manufacturer:  METTLER TOLEDD
Address: 3 Sol Udomsuk 41, Sukhumvit Road, Modedr XSR20SOU Resolution: 000007 3 { 0.0001 g
hack, Prakh kok 10260 Serial No.: C210685354 ID No.: UAE WAQ.DLOf2365
Capocity: H2g/Xbg
Fage 1of 4 Date of Calibration: 20 March 2125 Pagedofd
Condith Afrbient Tam 1.2 06 'C Relative Humdity. 48 5 %

Equipment: Flectronic Balance Place of Calibration: 208 Bafance: Roam, UNTTED ANALYST AND ENGINEERING COMSULTANT CO.,LTD.

Condition of Equipment: Good Condition

Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO

1. Catbration Method: NFI Method W-MA-D01  Tn-House Method based on UKAS Lab 14 : 2019

2. Reference Standands:
Model: XSR2050U Reference Standard  Model  SerialNo.  Clibrated By Certificate Mo,  Due Date

Smndard Weight Tlass E2 g ta 2009 B505567572 TCS M2A041005 19 April 2025
Serial No.: C210685394 Instrument Madel Serial No.  Callbrated By Certificate No.  Due Date

Thermo-Hygro Meter BOS-H1 NFLETH 017723 Qualty Rebarn QRIS-0%42 10 Fetbruary 2026
ID an: UAE.WAD.D10/ 2565 3. This centification is tracesble to 51 UNTT

4. This cenifitate was certified anly Tor the instrument we cafibrated

5. This resal of calibration was found eccurate & shawn on date and place of caibration anly.
Order No.: 2502226 ey !

Calibration Results:

1. Repeatability of Reading:
Operation No.: 2502226-002

Momingl value (g ) Standart Deviation of Reading (gl
Date of Receipt: 19 March 2025 40 00600042
80 0.0000042
Date of Calibration: 20 March 2025 190 Lo
2 0.000000
2. Off-Center Error:
A e af 100 g was placed and moved to various poston on pan

Calibrated by  Mr.Yothin Charoensuk Approved by dy N

The Bslance resding chenined

Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the | Team
The are for a ility of 95%
z 3 4 5 6 0 =
This Certificate & issued in acoordance with the conditons of accreditation granted by the Thai Laboratory Accreditation Scheme s 1 (Maximum Difference)
whech has assessed the measurement capability of the Isboratory and its traceability to recognized national standards and to the ¢t g 3lt g 3]t g S|t g yft g ¥IE g ) i g
imits of measurement realized at the corresponding national standands lsboratory. This certificate may not be reproduced other toooont | weoon | tooooot | tooooor | topooor | soooo0n 0.0000

than in full except with the prior writtan approval of the Mational Food Institute,
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Calibration Report Calibration Report
Cartificate No.: 2502226-002-01 = No.: 002-01
Equipment: Blectronic Balants Manufacturers  METTLER TOLEDO Equipment: Electronic Balange Manufacturer:  METTLER TOLEDO
Modal:  ¥SRIDSDU Resolution:  0:00001 g/ 0.0001 g Model:  XSRI050L Resolution:  0.00001 g/ 0.0001 g
Serial No.: C2L0E65334 I0 No.t LIAE WAD 010/2565 Serial Mo.: C2106A5394 T No.: LIAE WAD-DI0/2565
Capacity: BIg/3iig Capacity: g/ 3¥g
Date of Calibration: 20 March 2025 Paga 3 of 4 Date of Calibration: 20 March 2025 Page 4 of 4
Calibration Results:  (Continued) Calibration Results:  (Continued)
Calibration Range: 080 g Calibration Range: =80-200 g
Calibration Adjustment: Internal Calibration Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: {Range: 0 - B2 g ; Resolution: 0.00001 g ) 3. Departure from Nominal Value: (Range: =80 - 200 g ; Resolution: 0.0001 g )
Namingl Vake Standard yalie Average Reading Camprian ncErtainty Crverage Factar Haminal value Stanclard Valug Ayerage Reading Correction Uncertainty Caverage Facior
L4 {9 ¥ L g} (g ) L2 3 ] 2 i g 3 (g ) [ g ) Logd i+ g ) L8
Urfoad 0.000000 000000 000000 0.0000057 200 ) 2000010 90.0002 0.0001 0.00015 200
0008 0.001003 100100 0,00000 0.0000An 100 100 10000005 100.0001 00000 200016 200
0005 0005002 100501 000001 0 £O092 200 10 110.00007 110.0002 00001 200017 .00
[ £.010003 [ 00002 100D 200 120 12000069 120.0002 40001 200018 200
0.0% 1049995 005001 000001 00006 00 130 13000010 1300002 0.0001 200019 200
(%) 8300011 030002 000001 0000011 200 147 14000013 1300007 4,001 200019 200
ns 1500016 050004 000002 0000014 200 150 15000009 15,0007 00001 200021 200
| 1000003 100005 000005 0000016 2.0 160 160.00010 1600002 0.0001 2.00022 200
1 2000023 200005 000004 000017 200 170 17000012 1700002 1.0001 200023 200
s 5000015 500006 000005 0 000020 20 20 200 00013 200 0eaz -0.0001 1.00025 200
10 10.000008 1000005 000004 0000026 200
0 20000030 2000007 -0.00004 0000037 200
£ 0000039 3000003 -0.00005 0000050 200
i 0000025 0.00008 000005 0000068 200
5 0000067 B).00013 000006 000011 200

The reported uncerainty of measurement was based on & standard uncertanty multiphied by a coverage factar & | providing &
level of comfidence of aperoximately 55 4.
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Calibration Certificate Calibration Report
Certificate No.: 2502229-006-01 Certificate No.: 2502229-006-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipmant: CHAMBER (Incubator)
Address: 3 Soi Udomsuk 41, Sukhumyit Road, Mo KB 400 Serial Noy; 20000015535
Kok 10260 Resoluion: 0.1 *C IDNo:  UAEMICOIE/564
Manufacturer: BINDER
: 15 March 2025 Page 2of3
Page 1013 Date of Calibration il
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT 0L LTD,
Eqnlpment: CHAMBER incy f Environment Condition: Amblent Temperature [ 1B 4 1 ) %
Relative: Humidity { 50 % 5 )%
Manufacturer: BINDER Line Vaoltage { 23 & 3 ) Van
Model: KB 400
Condition of this results of Calibration:
Serial No.: 0200000015535 1, Thés instrument was callbrated by msert 53 standard thermiometes (nto (ts chamiser and caibration acconding o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlied Enclasures.
ID No.: UNEMICO18/ 2564 The temperature scale wsed was besed on T75 - 90,
- Al data show betow were final values and the initisl data may be obilEined upon request.
Order No.: 2502229 2, Reference Stondend Inatrument :
Instrument Model Serial No./1D No. | Cartificate No. Due Date Through
H i 39724 MY43016851 A
Operation No.: 2502229-006 Digtal e — A Moy 2025 TIONAL FOOD
with sensor RTD cHem1-303 f AT0R201-303 INSTITUTE
Date of Receipt: 19 March 2025 3. This certicate is traceablz to Internatianal System of Units (ST Units).
4. This certificate was certified anly far tha instrument we calibrated,
Date of Calibration: 19 March 2025 5. This resut of cabibeation was found accurate &5 shown on gate and place of calibration anly,
6. Cendition of Calibrated fam : Good
UL Bescrption
- 9 M AO35D
Calibrated by  mr.Jerawut Prapewuttipong  Approved by Timeof Record 1 Hour inute it
Scientist { Mr.Pheraphat Tuanjit } ( J Fresh mr Damper Open Pasition
Manager, Division of Calibration Laboratory Close Fan
Date of Issue: 25 March 2025 Responsible for the Technical Management Team Not Available
7, Result of Calibration ; [X] watnout sdustment D After adjustmest
The ties are for a e ity of il 95 e, & /
This Certificate is fssued In accordance with the condiions of acoredtation gramed by the Thal Laborstory Accrediabion schems
wihich fias assessed the mepsurement capabilty of the laboratony and its traceability b recognized naticnal standards &id 1o the units o
of repliad &t the e g national standards laboratary. This certificate may not be reproduced other than in full 25 ZD??
excent wah the prior written aparoval of the National Foed Tnstiute.
' 5032 Mavisions 02 Date: 20-04-85

F-C5-009 Rewizion) 01 Datec 20-04-65
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Calibration Report
Certificate No.: 250222600601
Equipment: CHAMBER {Incubator)
Model;  KB-400 Seril No.: 2020000001535
Reschution; 0.1 -t 1D Mo, UAE MIC.O18/ 2562
Menufacturer; BINDER
Date of Callbration: 19 March 2025 Fage3of3
Calibration paint: £ o k= [es
Calibration result: =1 )
Calibration | Tamperature Rarlative Ling Voitage = e | wis
i ey | Hmidity (%) | (e £ | i
win £ a5 2200 . e "
ax 61 55 2250 i ST
Tablel : Reporting of Temperature " CRTET ]
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.13 is REF)
(c) [w1]@z|w3|#4|#s|#6|w7|#8| w0 #w[#11]a12]013 + (')
350 | 34.96]35.17| 3499|3492 | 35 18 35.01 | 35.00| 35.13| 35.00] 34,86 35,07 [ 35,17 [ 35,04 0.27
Table 2 : of Characterization Result
uuc*
uucE ing {°C) Temperature Temperature
Satting Stability Uniformity Owerall Variation
('c) MIN [ Max | awerage Q) “c) e
35.0 o | e | 30 0.029 0.15 030

Note  The quated uncertainty include " Stability * #nd " Loading effect (20% of Temp Uniformity]

uuc* = Unit Under Calibraticn

Stability = Ona-ha¥ of the grestest maximum difference of measured temperatures aT any one S2nEors,

for at lesst ball an hour afer reacning steady state
Uniformty = The masdrmum difference of measured temperatures 4t any sensors and the measured
termperature a2t the reference Incation which ane chagrved at the same time.

Owerall Variation = The difference of the mamum ad mirsmum measured temperatures througout observalion time.

The report uncertainty of measurenment was based on standard uncertainty multiplied by coverage factor k= 2, providing &
level of monfidence of approwimately 95 Y. e

L5012 Rewsion: Df Dafe: 700483

DOE Services Co., Lid,

DQE Services Sl LadproWanghin 55, Ladpao-Wanghin Rd., Ludpran, Ladprao, Bangkak 10230

Phone ; +66 {012 538 2054, Email : dgeservicesinfofigmail.com m—coLT (708
CERTIFICATE OF CALIBRATION
Certificate No.:  5P25-021 Page 10of3

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

Address: 3 Soi Udomsuk 41, it Road, k, Phrakh

Banghok 10260

Location of ealibration :  Instrument room (207)

Equipment :  UV-Vis Spectrophotometer

Manufacturer 1 HITACHI

Model :  U-2900

Serial No.:  21E22-009

IDNo.: UAEWAT.051/2564

Received Date: 26 May 2025

Calibration Date: 26 May 2025

Issue Date : 29 May 2025

Condition Instrument :  Good

Calibrated by : [E‘UJ"S Approved by : ‘ﬁ’f? Jqd’.'
{ Mr.Tanawut Rittidach ) { Ms.Chonticha Sangngem |
Technical Manager Cunlity Manager
“The calibemtioe: result is applied anly 1o ihe sbove calibrated oo and wa b date und pls ibeution ualy.
The mezsuremen capuhility of the laboriory umd its irsceability 1o mcogeizd nati A the unit of
mirtivedl standurds lsbortory, Thi it may nat et with the prior writ il of the DOE Services Co., Lad,

€ £\YMW

DOE Serviess Co,Lid,

DQE Services 32 SoiLadpro-Wanghin 55, Ladprao- Wanghin Rd, Ladprso, Ladprso, Bunghok 10230

T gy,

Phone : 4466 {112 338 2054, Email : dqeservicesinfogmail.com wae. sk ey
REPORT OF CALIBRATION
Certificate No.:  SP25-021 Page 2of3
Environment Condition :  Ambient Temperature 25+ 5 o
Relative humidity 55 £20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :
Material Serial No. Certificate No. Due date
Absohance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standurd set 23806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025
Traceability : This certification is ble to the 1 System of Unit maintained al National -

Institute of Standards and Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC : 1.5 nm.
Scan Speed of UUC: 200 nv/miin
Scan Interval of UUC: 0.1 nm.
0.001 Abs.

Resolution of UUC :  Photometric

Wavelength 01 nm,

1enan 3 linuan

FMETOR-T ROT /112621

DQE Serviees Co. Lid.
DQE Servicas 7S¢l Ladpmo-Wanghin 35, Ladpeao-Wanghin R, Ladpras, Ladprac, Bangkok 10230
Phime : +36 {0)2 538 2054, Email : dqeservicesinfoitgmail.com T e
REPORT OF CALIBRATION
Certificate No. : SP25-021 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
| (nm.) (Abs) (Abs) (Abs) (Abs) &
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.574 0.0040 0.0031 2.00
. 1.0484 1.043 0.0054 0.0029 2.00
2.1876 2.185 0.0026 0.0075 2.00
0.0000 0,000 0.0000 0.0028 2.00
.5595 0.558 00015 0.0034 2.00
i 1.0239 1.022 0.0019 0.0035 200
2.1230 2121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5230 0519 0.0040 0.0030 2,00
m 0.9633 0.960 0.0033 0.0029 2.00
1.9753 1.973 0.0023 0.0070 200
0.0000 0.000 0.0000 0.0028 2.00
g 0.5181 0.516 0.0021 0.0031 2.00
1.0002 0.998 00022 0.0033 2.00
1.9973 1.995 0.0023 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0 0.5517 0.550 0.0017 0.0030 2.00
1.0803 1.080 0.0003 0.0030 2.00
2.0373 2.036 0.0013 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5591 0.558 0.0011 0.0031 2.00
e 1.0518 1.051 0.0008 0.0030 2,00
'
19274 1.926 00014 | ypriefis L inFif

FM-F08-02 ROT V112021



[M)E Services Co., Lid.

DQE > 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin RiL., Ladprao, Ludprao, Bangkok 10230
Services

Phome : +66 (112 538 2054, Ermall : dgeservicesinfo{Zgmail com

aimAnn v
REPORT OF CALIBRATION
Certificate No, : SP25-021 Page 4 of 3
Photometric Accuracy :
‘Wavelengih CRMs Values UUC Reading Correction Uneertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) {Abs) &
0.0000 0.000 0.0000 0.0050 2.00
s 0.7469 0.748 -0.0011 0.0057 2.00
0.0000 0.000 0,0000 0.0050 2.00
= (.8674 0.866 0.0014 0.0059 2,00
0,0000 0.000 0.0000 0.0050 2.00
3
" 0.2919 0.291 0.0009 0.0051 2,00
0.0000 0,000 0.0000 0.0050 2,00
e 0.6430 0.640 0.0030 0.0055 2,00
1ann7 limuan

FM-TOR-02 ROT 17112021

DQE Services Co. Lid

DQE Services 2 S Ladpro-Wanghin 55, Ludprao-Wanghin Rd., Ladpraa, Ladpruo, Bungkok 10230

Plsone ; +66 (012 538 2034, Emall : dgeservicesinfof@gmall com

DQE Services Co. Lud.
DQE . 2 Soi Ladprao-Wanghin 35, Ladgrae-Wanghin R, Lodpras, Ladprao, Bangkok 10230
Services _ T e o 2
Phone : +66 (012 538 2054, Emnil ; dgeservicesinfodigmnil.com ]
REPORT OF CALIBRATION
Certificate No. : SP25-021 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uneertainty Coverage factor
(o) (nm.} (o) (mm.} k
241.72 2410 0.72 018 200
279.45 1788 0.65 018 2.00
287.81 2872 0.61 0.18 200
334.06 3336 0.46 018 200
36093 3606 033 018 200
41859 4182 0.39 0.18 2.00
44594 A45.6 0.34 0.18 2.00
460,02 459.8 022 018 200
536.59 536.6 001 0.18 2.00
637.98 638.0 -0.02 018 2.00
431,38 4312 0.18 018 2.00
472.50 4724 010 018 2.00
513.47 5134 007 018 200
528.58 5I8.8 .08 .18 2.00
57317 5732 003 018 2.00
58535 5850 035 0.0 200
GB4.40 6544 0.00 018 200
740.72 7410 -0.28 0.20 .00
T48.55 T4EE 025 018 200
BOT.03 807.2 017 1% 2400
47928 7.6 -0.32 .18 2.00

Resmark § - UUC = Uit Undor Callnrstion

=Nk = Nt Avalable

: = -
- The result expunded uncertsinty U st ! ultipliod by the coverngs foctor
which foe = morrial distribation soeresponds bo  coverage probuhilicy of apprisyimately ¥5%

- End of Certificate -

1ensnT limuan

FM-T0E-02 ROV 11112021

CERTIFICATE OF CALIBRATION
Certificate No.:  SP25-024 Page 1 of 3

Customer :  United Analyst and Engineering Consultant Ce., Ltd. {Head Office)

Address : 3 Sei Udomsuk 41, Sukk it Road, Bangchak, Phrakl Bangkok 10260

Location of calibration :  Instrument room (207)
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI

Model :  U-5100

Serial No.:  23A4-008

IDNo.: UAE.WAS.010/2567

Received Date : 17 June 2025

Calibration Date: 17 June 2025

Issue Date : 20 June 20235

Condition Instrument :  Good

Calibrated by : IIU.}DS Approved by : syla‘]&l;{?
{ MrTanawut Rittidach ) { Ms.Chonticha Sangngem )
Technizal Manager Quality Manager
The eali result is spyited anly 1 the Jibeated tiom o was faund accarute & shosn an date and place of eallbratian anly,
The: measirement capability of the |sboraioey aed its ssandrsds snd o the ssil of iredt ot the

natinal standseds Isbanaiory. Thi ifi ot be

Uit b Pull exieept with ihe prior written approval of the DOE Services Co., Lid

DQE Services Co. Lid,

DQE Services 32 5o Ladpao-Wanghin 55, Ludprao-Wanghin Bd., Ladpras, Ladprs, Bangkok 10230

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

1enan 3 linuan

FM-TIE-02 ROL 112021

REPORT OF CALIBRATION
Certificate No.:  SP25-024 Page 2of5
Environment Condition :  Ambient Temperature 25+ 5 b
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Centificate 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
Waovelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 50 nm,
Scan Speed of UUC: 40
Sean Interval of UUC: 0.1 nm.

Resolution of UUC : P} i 0.001  Abs.

‘Wavelength 0.1 nm

1ensNT linwan

FM-TIE-02 ROI 17112021




DGE Services Co. Led.

DQE Seryices S0 Ludprso-Wanghin 5, Ladpruc-Warghin Ra. Lacprso, Ladprso. Bangkok: 10230 -
Phone : +66 (012 538 2054, Email ; deservicesimfo@gmail com ARSI 1:::
REPORT OF CALIBRATION
Certificate No, : SP25-024 Page 3 of 5

Calibration Results : Without adjustment

Photometric Accuracy :

DQE Services Co.Ltd.

DQE = 32 Soi Ladpruc-Wanghin 35, Ladprac-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230
Services
Phone ; +66 (D)2 538 2054, Email ; dgeservicesinfoigmail com ac T
REPORT OF CALIBRATION
Certificate No. : SP25-024 Page 4 of 5

Photometric Accuracy :

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mim.) (Abs) (Albs) (Abs) (Abs) 13

0,0000 0.000 0.0000 0.0028 2.00

s 0.5780 0.574 (L0040 0.0031 2.00
10454 1.044 0.0044 0.0029 2.00

2.1876 2.185 0.0026 0.0073 2.00

(L0000 0.000 0.0000 0.0028 2,00

0.5595 0.558 00015 0.0035 2.00

. 1.0239 1.021 0.0029 0.0035 2.00
21230 2.122 0.0010 0.0079 2.00

0.0000 0.000 0.0000 0.0028 2,00

- 0.5230 0.519 0.0040 0.0030 2.00
(0.9633 0.961 0.0023 0.0029 2.00

1.9753 1.975 0.0003 0.0071 2.00

0.0000 0.000 00000 0.0028 2.00

0.5181 0.515 0.0031 0.0031 2.00

451 1.0002 0.996 00042 (L0033 2.00
19973 1.994 0.0033 (L0084 2.00

0.0000 0.000 0.0000 00028 2.00

s 05517 0.549 0.0027 0.0030 2.00
10803 1.O78 0.0023 0.0030 2.00

20373 2.031 0.0063 0.0082 2,00

0.0000 0.000 0.0000 0.0028 2.00

wis 0.5591 0.557 0.0021 0.0031 2.00
10518 1049 0.0028 0.0030 2.00

19274 1.924 0.0034 0.0081 v, 200

1an& 7 INaVaN

FM-TO8-02 RO1 171172021

DQE Serviees Co.Lad,
DQE c 32 Sol Ladprao-Wanghin 85, Ladprao-Wanghin R, Ladprao, Ladprso, Bangkok 10230
Services
Phone : +66 ({12 538 2054, Emuil : dgeservicesinfof@gmail.com e ek
REPORT OF CALIBRATION
Certificate No. : SP25-024 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uneertainty Coverage factor

(mm.} {nm.) (mm.} (mm.} k
241.00 2404 0.60 018 2.00
27930 2788 0.50 0.18 2.00
288.90 2883 (L60 0.18 2.00
33450 3339 0.60 018 200
361.40 3608 (.60 018 200
41840 417.9 0.50 018 200
447.20 4466 0.60 018 200
459.30 439.1 0,20 018 200
537.00 5364 0.60 0.18 200
638.00 637.5 0.50 018 2.00
44129 440.7 0.59 018 2.00
479.88 4704 .48 0.18 200
513.75 5133 0.45 018 200
528.59 5182 0.39 0.18 200
57510 574.5 060 0.8 200
SB5.56 585.4 .16 0.20 2,00
6E4.70 4.1 .60 18 2.00
740.51 7402 0.1 0.20 2,00
T47.61 7470 .61 018 2.00
BO7.04 BG4 0.64 018 2.00
§79.68 B79.1 0.58 018 200

Remark | - ULC = Unit Under Calineation
- NiA = ot Aaloble

- The result expanded encestainty of measurersent U is stabed as the standand uncertainty of memsrement multiplisd by the coveraye fcicr &,

which for & mormal distribei probahility of

5%

- End of Certificate -

1enan 3 linuan

M-I RO L1200

Technology

Wavebength CRMs Values UUC Reading Correction Uncertainty Coverage facior

(nm.} (Ahs) (Als) (Abs) (Ahs) k

355 00000 0.000 0.0000 0.0050 2.00
0.7469 0.747 -0.0001 0.0057 2.00
0.0000 0LO00 0.0000 00050 2.00

= 0.8674 0.864 0.0034 0.0059 2.00
0.0000 0.000 0.0000 (L0050 2.00

o 0.2919 0.293 -0.0011 (L0051 2.00
0.0000 0.000 0.0000 0.0050 2.00

e 0.6430 0.639 0.0040 0.0055 2.00

1ensnT limuan
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Service Report

TO FOR

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

Consultant Co., Ltd. _ Bangkok-HQ
onsutant &o. angro Contact: Karnphong Boonpuang
Address: 700/2 wyit 1

ress Y Email: karphong.b@uaeconsultant.co.th

Phrakhanong District, Bangkok, 1024
rakhanong District, Bangkok, 10260 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++

B-00105024 182688 Classic CFA 230V 2SAN59000
PROBLEM DESCRIPTION

PM 1 afo/il *luiduasiaiiani Q-120095

Billable Billable

Line Number | Engineer Start Date And Time | End Date And Time | Labor Travel Travel KM
Hour Hour
WL-00342192 | YO"Ovuh 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 1of2

tensns L ud

Delivering Growth - in Asia and beyond




Technology %’& DKSH

Line Number | Work Description

WL-00342192 | - vin PM waifauan, iadasmsantaem

PARTS CONSUMED
Part No Part Description Quantity
EXPENSES
Part No Expense Type Description Line
2 P! 2 Quantity

RECOMMENDED PARTS

avInadrsasiimsdedavionn 7 s1an1s fia Pump tube 3 578015 (SA3028, SA3032 uar SA3034), uaanlvl
Halogen 6V/10W (90020012) 1 516115 §7u9u 2 waam, Tubing polyethylene 3 51unns (SA3142, SA5141 uax
SA5142)

REMARKS

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 H”‘Fhﬂ% 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

ena 3 L 2
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Technology . DKSH

Check with Standard

Item Characteristic Before After Remark
14 Base Line Test O Pass [ Fail [ N/A | O Pass O Fail O N/A
15 Detector Signal Test [ Pass [ Fail [IN/A [ Pass O Fail O N/A
summary of checked
The instrument can work normally and efficiently. (indasilafamunsnrismldndvasdulszangnm)
o The instrument can work but it's requiring to mail (wizsdaFasu Tyeinwn)
o The instrument could not work it's requiring to repair. (infasfiafnlimunminelduddammsdauing)
Remark :

* Pump tube, Tubing polyethylene uaz Air tube Guidausnn ldudonerIndimuaudamuszuznaling

wanuing wishelnifinndsfinga 7 noms dofl
L. oztns winiinai Ammonia s 3 rwms (SA3032, SAS5141 ua: 90020012)
2. o7ns wanilinad Phenol ua: Cyanide fviau 6 nums (SA3028, SA3034, SA3142, SAS5142 us 90020012 )

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 : ZQE Approved by : P@‘/

(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

1enms limuan
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fecnelos &= DksH

Job No. WO-00074079

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 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 T Pass [ fal |0 Pass [ Fal
2 Power supply (210 - 240 VAC) 220 VAC 220 VAC
3 Computer T Poss O fal |0 pass O Fal
4 Program B Pass [ Fal | pass [ Fal
5 Auto sampler G Pass O Fail @ Pass 0 Fail
6 Module holder
~Motor pump T Pass [ fal |01 pass [ Fal
- Pump tube O Pass & Fail [ Pass O Fail *
~ Air-injection T Pass [ fal |01 pass [ Fal *
- Chemistry manifolds, Switching valve, B Pass O rail @ Pass o Fail
Coil, Membrane
7 Detector
Filter T Pass [ fal |G pass [ Fal
~Flow cell B Pass O fal |0 Pass O Fal
- Lamp G Pass O Fal |01 Pass O Fal
8 Interface [ Pass O Fal [ Pass O Fail
9 Rinsing valves [ Pass O Fail [ N/A | O Pass [ Fail & N/A
10 Temperature / Reactor I Pass O Fail O N/A | Pass O Fail I N/A
11 Flame photometer Dl Pass LI Fail [ N/A | LI Pass LI Fail [ N/A
12 UPS / Stabilizer [ Pass [ Fail O N/A [ Pass O Fail I N/A
Warning and Error Checked
Item Event Before After
13 Error list T None, I None
1 Appear O Appear
DKSH Technology Limited (Head office)
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260
Phone +66.2 639 7000, Ml #6693 313 8631, yongyuth.yc@dksh.com, winsh.com 1an8 ’Mmuﬂu
Delivering Growth — in Asia and Beyond Page 1/2

Technology . 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

1enm3 imuan
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Technology

Detector Signal Test : Phenol
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Technology %§ DKSH

Detector Signal Test : CN
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Technology

Detector Signal Test : NH3
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Hlac-wra & Certificate of Calibration

MSCTITE VTS
ey

Equipment: Electronic Balance Certificate No.: C01253246
Manufacturer: Sartorius Job No.: WO-00091493
Model: ME36S lssued Date: 03 November 2025
Serial No.: 27206085 Page: 1of 2
1D No.: -

Candition of the item:  Normal

Customer; Integrated Research Center Co, Ltd,
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphate, Prachinburl 25140 Thalland

Environment Condition:  Temperature 25 'C + 0B8°C
Relative Humidity 68% & 24%

Calibration Place: Double A (1991) Public Company Limited.
{ Water Labaratory IP1 { Balance Room ) )
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 29 October 2025
The Method Used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units malntained by National Instilute of Mstrology
{NIMT), Thailand through DKSH Technology Co., Lid. Certificate No. C02250448
gl
Wit At
(Mr. Plyapat Saidoung) (Mr. Adisai Maknoi)
Persan in charge Autharized signatory

i cenlificale & msund tha units of maasurement according 1o the Infemabiosl System of Unts (S1). B provdes trecsssility of measwamant %
Intamationst o nalional standsrd or oihar necognized natonal standand

The messurement unceainty slaled ks the spandod wrcorainty which is chisned fom fho standard uncestainy mutiphed by the covarage fastar (k=2) o
fancide 8 devel of confidance of appravimately BE%. It is cotermined in aczordan Evaluaian of diata - Guide o i
unceriaitty in moasurement (JCGM 100).

Thees resulls may ba alfected by devialians from spacsied condions. The rasults roiata anly b he lerms tested, calbraied of sarrgind, The report shal
o be reproduced @xcapt in hil withoul approval of DRSH Technology Limited.

i e i TuTal doiin

DE5H Tachnology Limied
" n 10280
2533 Skt Rcad, Bangorak, Preakhanong. Bangkok 1040
Phorm: Ermal Wbl
Dadivering Growth - in Asia and Beyond, CAL-FM-CO1-18; 30 Jun 2025
Without Adjustment
Jeb Mo WO-00091493
Errur of indication Readability-0.00Img
o1 - -
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+
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-0.08
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] o 100 1000 10000 100000
Bispliy of balirce
X Errorof indication =Uncert (+) =Uncert (-}
YR Boninmnis enTuled die
DicSen Taohaoiogy Livvied e
TR Sukhurak Rosd, Bargehab, Phokhancng, Bangkot 10260
Frace +68 2639 7000 Emae Vestznia

Defivering Growth - in Asia and Beyond.
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Certificate No.: C01253246

Page: Zof 2

Calibration Results:

Without Adjustment

Eccentric Eror: Weight 1o be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan a8 a zero reference.

L - Nominal Test Valus 10000 (ma)
Reference Polnts (mg)
A B [ D E
-0.002 -0.001 0.002 0.001

Repeatability: Datermination of the standard deviation of welghing balance., Readability 0.001  (mg)
Nominal test value (mg) Standard Deviation
2000 0.0007
| 20000 0.0008
Error of indication from nominal or mass value., R bl 0.001  (mg)
MNominal Value | Conventional Mass Displayed Value Error of indication Unceartainty i
{mg) (mg) (mg) (mg) (£ mg)
;| 1.0020 1.002 0.000 00033 2.00
5 5.0010 5.001 0.000 0.,0033 200
10 10.0020 10.001 0,001 0.0040 200
50 50,0000 50.000 0.000 0.0083 200
100 100.0040 100.003 -0.001 0.0082 200
500 500.0030 500.003 0.000 0.013 200 N
1000 1000.0120 1000012 0.000 0016 200
5000 5000.0120 5000.011 -0.001 a.027 200
10000 10000.0100 10000.005 -0.005 0.033 200
20000 200000070 20000.001 -0.008 0.048 2.00
30000 30000.0170 30000.010 -0.007 0.0B0 2.00
The End of Certificate

At Komnmay meTuTal din
DHES Tasshraskogy Limies

2
2493 Subtvarmyst A Bangonok, Pruakianens, Baegeok 16
Phane +68 36307050 Emend Watiaty

Delivering Growth - in Asia and Beyond CAL-FW-CO1-15; 30 Jun 2025
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lumsradeudnmiadasds
Electronic Balance Checklist
Equipment: Electronic Balance

Model: ME36S
Serial No.: 27206085

Certificate No.: C01253246
Job No.: WO-00091493

Check date Check before dalivery
29 Oct 2025 s1tntinsIselna (Description) 29 Oct 2025 WA
(Normal) | (Defective) (Normal) | (Defectivey|  (Remark)
General
= o 1. aw'll exumipes (Electrical wirel Adaptor) @ [}
@ o 2. mrmENgEnRnTEenfuay (Cover) = o
= ] Ay nEEil (Bubble spirit level) = o
= ] 4. avwsnsnunegRdeto (Leveling foot) = o
| O 5 mrmauRuBITEalung (Keys) ] o
@ o 6. ATWANysYaINIIeD (Display) = m}
= o 7. nudARsRLEONnen (Screen display) ] [m]
] o 8. wminearudy (Stopper/ Pan support) & o
= ] 9. makusaalsdds (Intemall External Function) & 0
o 10. s s e iuan ] o
(External cleanfiness of the balance)
= o 1. anaswamani o doiidneiaed ] (m]
(Environment at the location of the balance)
auusiiy/ Note ©

Mr. Plyapat Saidoung
Service Engineer

16k Rmeanias waluTall dain
IS Tocrnakogy Limiss
3 060
233 Skl R, Bargchu, Prraktancig. Barghon 10260
Proce: B8 TRB TG Emad [
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THAILAND IRSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAL SCIENTIFIC AND TECHNOLOGICAL
Machanical Engineering Standards Laborstory Sof 1, Bangpoo Industrial Estate, Muang, Samatprakan 10280, Thalkand. Mechanical Engineering Standards Laboratory Sof 1, Bangpoo Industrial Estate, Musng, Samutprakan 10280, Thailand.
Request No.23-68/0221 MTC.No.23-68/0221 Request No.23-68/0221 2/2 MTC.No.23-68/0221
MNumber of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : PERSONAL AIR PUMP SAMPLING PUMP CALIBRATION Calibration peint : (0.05, 0.5, 1, 1.5, 2) I/min
Manufacturer : Mesalabs Ambient condition : p (23 +3)°C , Relative humidity (55 + 15 )%
Serfal No.: 210155 Atmospheric pressure ( 1010+13) hPa
Model : Defender 510 Calibration method : The i (UUC) was cali by comp method with
Scale range : 50 mi/min to 5000 mi/min | standard flawmeter according to CP-370.01.
Subdivision : (000001, 0.0001) |/min The reported value is the value that converted to value at reference condition
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED. within pressure and temperature of the actual gas entering the UUC
122 T.Thatoom A.Srimahaphate,
Prachinburi 25140, Thailand. Measurement data :
WMIISHMM Condition of measured ftem : Normal UUC Value Standard Value ~ Temperature  Pressure  Deviation  Uncerainty
Calibration date : 3 February 2025 (fmin) (lfmin) °ch (hPa) (%) (%)
Standard : Standard Certificate No. Date due Traceatility 0.05043 0.049841 24718 1007.90 +1.19 14
RTD Thermeeneter PSL-T 0B11/67 F-Iuit-26 TISTR 0.50136 0.49651 24716 1008.19 +0.98 0.90
b I MP-D076-23 NIMT 1.0045 0.9973 24693 100853 +0.73 0.89
Frimary Flow Calibrator §/N 119521 | MW-0033-23 HIMT 1.5020 1.5012 24,688  1009.04 +0.06 0.89
i 1.9995 2.0036 24.668 1009.48 -0.20 0.89
Callbrated by : ...... e PP by The reported expanded uncertalnties are based on standard uncertainties mudtiplied by
(Mr.Terasak Panna) @ coverage factor f=2, which provides a level of confidence of approximately 95%.
¥ The end of calibration certificate.
Ref. 2013268011500202001
Issued Date 5 February 2025
- This tesults relaste cnly to the iterns festad/ealibrated or value asigned, The resuits ralate only 10 the ltems testedscaliated of value assigned -
houertisng tha Report/Cartificate and publicty of the results except in fuil are peohibited urbess written permission is obianed fom the gowemar of TRTR Addvertising the Report/Cenificate and publicty of the results ssept in fll are prohibited urbess wiitton permission i cltained fiorm the govemar of TISTR
FMBLMTC.00Z Rew. S - = . FMELMTC.002 fev 5
Head Gffice Office/Laboratary Office Head Office Office/Laboratory Offcs
35 Wi 3 Tamban Khiong Hy, Amphoe Khione Lusty, 658 M 2 Tarmbon Ainghoe Muane 3 cami Ol Ao Lafab, ik 35 M 3 Tamban khlang Ha, Amphos Khong Luang, 668 Mu 2 Tarmbon Sangpoormai, Amphoe Muang Samutpraksn, 196 Phahonyathin Faad, Ladyeo, Chatuchak
Changwat Pathumthan 12120, Thakard Changwat Samutpraken 10280, Thailand Banguok 10500, Thalland Changeat Pathuerthani 12120, Thakard Changwiat Samutprakan 10280, Thailand Bengkok 10900, Thalland
Tl [66) 0 2577 034 Tal, (46} 0 7323 167290 e, 115, 116 Tel, (661 0 2579 1121-30 ext. 5219, 5225, 5217 T, (6] 0 2577 D036 Tel. (66) 0 2323 1672-60 &xt 115, 116 Tel, (441 0 2579 112130 ext. 8219, 5225, 5217
Fax. [66) 0 2577 9007 &6} 08 3219 5400 54) 08 1589 6827 Fax. (661 0 2577 9000 {663 08 3219 9040 (551 03 1839 6827
E-mal - mteaistr onth Website | wamwtistrarth Eomall < miz@tistronth Wabsite < waw.tisteor th

&= DKSH && DKSH

Certificate No,: C01253238

& Certificate of Calibration Page: 20f 2

Calibration Results:
MWSC-TISITIS 17025
(o Without Adjustment
Equipmant: Electranic Balance Certificate No.: C01253238 Eccantric Error: Weight ta be 1/3 or 172 of Maximum capacity, taken from the center of the pan as a zero reference.
Manufacturar: Sartorius Job Ma.: WO-00091481 - = Mominal Test Valus 100 @
Modal: BSAZ245-CW Issued Date: 03 November 2025 Reference Paints (g)
Serial No.: 34480341 Page: 1of 2 A B < D E
1D No.: = I - 00001 | -00002 | -Dooot | o.0001
Cendition of the item:  Normal
Repeatability: Determination of the standard devialion of weighing balance., Readability 0.0001 (g}
Customer; Integrated Research Center Co.,Ltd, Nominal test valua (g) Standard Deviation
122 Moo 2, Tambol Thatoom, 20 0.00005
Amphur Srimaha) Prachinburi 25140 Thai
phur Srimahaphate, Prachi hailand 200 0.00007
Environment Condition: ~ Temperature 25°C + D&°C
Error of indication from nominal or | mass value., ili 00001  {g)
Relative Humidity BT % + 33%
‘Nominal Val G i M Di Vali [ i L i
Calibration Place: Double A (1981) Public Company Limited. nalYale et e (et :
{ Water Labaratory IP1 ( Balanca Room ) ) @ =1} (@ @ (xg)
1 Moo 2, Thatoom, Srimahaphat, 0.1 0.10000 0.1000 0.0000 06012 2.06
Prachinburi 25140 Thailand. 0.z 0.20000 0.2000 0.0000 o.0ontz 2.08
Calibration By: Mr. Piyapat Saidoung 05 0.50000 0.5000 0.0000 0.00012 2.08
Calibration Date: 28 October 2025 1 1.00001 1.0000 0.0000 0.00012 2.06
The Method Used: In-house method, CAL-WI-47, based on UKAS Lab 14 2 200002 2.0000 £.0000 0.00012 2.06
Traceability: This certificate Is traceable to the S| Units maintained by Mational Institute of Metrology 5 5.00001 5.0000 0.0000 0.00012 2.08
{MIMT}, Thailand through DKSH Technology Co., Ltd. Certificate No, COZ250448
10 10.00001 10,0000 .oonn 000012 2.05
20 20.00001 20.0000 0.0000 0.00012 205
50 50.00001 50.0000 0.0000 0.00014 2.03
/oo
{ ! 100 90.99002 100.0000 0.0001 0.00018 2.8
4 g
“1‘.} ez - et 200 199,99902 200.0000 0.0001 0.00030 200
{Mr. Piyapat Saidoung) (Mr. Adisai Maknal)
Persan In charge Authorized signatory The End of Cerificate
This eartealn is eusd hi unis of messurenant ceoedig 16 S Inlemalies Systom of Urita (S0, I peavidas Irscaabifty of messuremenl
itesnalional o nationsl standrd e o recogrized nationsl standard lsboralsres.
The measuement unceriainty sisled & the expanded uncarainty which is obinined from the standard uncerlaimty mutipked by the coverage facior (k=2} 10
provide o level of confidere of appraximately 55%. 1 is determined in accordance with Evaluation of cata - Guise 1 the expression of
uncertainty in messurement (JCGM 100}
These results may be afoctod by deviations from spealied conditions. The resuls relae anly & 1he items fested, calibrated or sampled. Tha report shall
not b reprocaced excepl in full without approval of DKSH Technology Limited.
i B v TuTall duin whtsin Boiins AT lal St
DEH Tochnoiogy Limined DKEH Technongy Limited
300 AT U s i nyamaues 19260 2833 g BT e s ny s 106G
443 Butebarmuit Rcard, Bungesan, Prrakhances, Bingiok 10240 2643 Bubherinid Aused, Bargetak, Preakhinng Bargeoh 30260
Phone: +86 2630 7000 Emai. ‘Wbt Phone: +86 3639 7000 Emai wilo calteation@iokshcom  Websie: wivw dhsh.com scienific-hatand

Deliviring Growth - in Asia and Beyond CAL-EM-CO1-15: 30 Jun 2025 Dedivering Growth - in Asia and Beyond CALFM-CO1-16: 30 Jun 2025
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Without Adjustment
Tob No.WO-00091 431

&z DKSH

lunsradaudnImiAiasi

Error of Readability:0.0001g
0.0005 Electronic Balance Checklist
0.0004
Equipment: Electronic Balance Certificate Mo.: C01253238
ooy P9 Model: BSA2245-CW Job No.: WO-00091491
0.0002 Serial No.: 34490341
oooot - . e = - i Check date Check before delivery
. 28 Oct 2025 FwniRTIadn (Description) 28 Qct 2025 RUTTITEE )
L (Normal) | (Defeclive) (Normal) | (Defective)]  (Remark)
-0003:._ £ - - Ed -
T Ganeral
-0.0002 -
(] (m] 1. @wW scumlwas (Electrical wire/ Adaptor) F] =)
00003, L o 7 ol e o o 2. PossEcRAnssanALAL (Cover) = o
~ > - it "
e JE— R Digplay of balanze = (m] 3. ATwEIIDasEin [B-utlbde spirit level) =] O
= =] 4. ArNANEGusERuRLE (Leveling foot) & [m]
[m| o 5 pRauEsasaling (Keys) ] [m]
= (m] 6. m'luﬁuumhswuﬁnn (Display) [ (]
=] =] 7. mudnsauza (Screen display) = (m]
] o 8 gesasud (Stopper Pan support) @ ]
[m] m] 9. meienanfordu (Internall External Function) = (w]
@ o 10, ArwEaRR s ASRILLEn = o
anli of the
@ =] 11, dnmsom@E o dainaein e =] [}
{Environment at the location of the balance)
amuuenll Note ©
N Mr. Piyapat Saidoung
Senvice Engineer
ai;nh‘\:m m:l;!:ﬂhm i Rowa oy uenTaTal dofin
S5 e T T T 18250 N TRt Lilng i i
T T s e s i 3533 Sukdvirmd Bog, fiaegeat, Prrsnanang, Gk 10780
Prone: +BE 2550 7000 Emal i Wb
Delkvaring Growth - in Asia and Beyond.
Delivering Grawth - in Asia and Beyond
Rl kil it TITSTR s
Request No.  22-68 /0230 MTC No. PSL-H 0066/ 68 Request No.  22-68 /0230 MTC No. PSL-H 0066/ 68
Certificate of Calibration Descripton of Unit Under Calibration :
Customer : Integrated Research Center Company Limited
Customer : Integrated Research Center Company Limited Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140 Ttem : Thermo-Hygrometer (Thermal Environment Monitor)
Ttem : Thermo-Hygr (Thermal Envi Monitor) Serial Number ; 10027485
Model /Type : HD32.2 Calibration Required : Temperature at (20, 30, 40) °C
Serial Number : 10027485 Ambient Condition : Ambient temperature (23 £ 3) C
Manufacturer : Delta OHM Relative humidity (55 * 20) %
Date of Request : 14 January 2025 | Laboratory Address : Photometry and Temperature Standards Laboratory
Date of Calibration : 30 January 2025 Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutpral
The certifies the above equipment was calibrated in accordance with the recognised International Reference Standard -
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WLCP.18. Digital Thermometer with Sensor, Model : F250H, S/N ; 9345 008 2331, Sensor RTD Probe
The S rpradid vnostitib dbmessurementis it as e stindid unceriiy | No, RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
of measurement multiplied by the coverage factor k = 2, which for a normal distribution Centre, Certificate No. PSL-T 0865-1/67.
corresponds to a coverage probability of approximately 95 %. The temperature scale in use of this laboratory is the International Temperature Scale of 1990.
. Calibration Procedure :
Calibrated by : Approved by : . 5 3 ;
"‘{“ The certifies the above equipment was calibrated according to procedure no. W1.CP. 18,
e - Support Equipment :
(Ms. Panit Thummasri) Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101
Ph Adjustments : NONE
~MA.TET
Ref.No:  201268011400191002
Issued Date : 13 February 2025
Page | of 4 Page 2 of 4 7T

The resuits ralate only 1o the iterms tested/calibrated or value assigned
Achvartising the Repoa/Ceniicate and publicty of the results sxcept In fUiL are prohibted unless wiitten permission is obtgned fiom the: governor of TISTR

The results relate cnly to the items tested/calibrated or value sssigned
Achrtising fhe Report/Contficate and publicty of the results suept in ful are prohbibited unles witten permission is obtaned from the govemor of TISTR

FMBLMTC 002 Rev.5

Head Office Office/Laboratory Officer
35 Mu 3 Tamibon Khiong Hs, Arohos hlarg Luang, 668 M 2 Tambon Bang ., Armphos Musng Samutpirak 195 Aoad, Ladyso, Chatuchak,
Changwat Pathurntheni 12120, Thaland Changwas Samitpeakan 10260, Thaland Banghsh 10900, Thatand

Tel. (46) b 2577 9004 Ted, (66} 0 2323 167280 ext. 115, 116 Tel, (66) 0 2579 1121-30 e, 5219, 5225, 5217
Faoe, (66) 0 2577 9009 166) 08 3219 5940

(66) 08 1889 6B2T
E-mal ; mtcgetistronth Websita | waw tistrorth

FMBLMTC.00Z Revd

Head Office Office/Laboratary Office
35 Mu 3 Tarmbor Khisng Ha, Amphoe Khiong Luang, 668 M 2 Tambon Bangpocenal, Armphoe Miang Samutprakan, 196 Prahonyethin Fiosd, Lacyao, Chatuchak,
Changwat Pathumthan] 12120, Thalland Changwnt Sarmutprakan 10280, Thakand Banghok 10990, Thatand
Tel. (86} 0 2577 9034 Tel, (6610 2323 167280 ent. 115, 116 Tol. (66} 0 2570 1121-30 ext, 5219, 5225, 5217
Faoe (8630 2577 9009 541 08 3219 9440 (56} OB 1889 4827

E-risl - mbcatistrorth Website © wawtistror th
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PUTISTR TSNS TITISTR m‘::
RequestNo.  22-68 / 0230 MTCNo. PSL-H 0066/ 68 Request No.  22-68 / 0230 MTC No. PSL-H 0066/ 68 |
Results of Calibration :- ( Y ) Without Adjustment () After Adjustment Results of Calibration :-
Table : Temperature Measurement @ Wet Bulb ( Tn ) Table : Temperature Measurement @ Globe Bulb ( Tg )
Average Average Correction Expanded Average Average Correction Expanded
Measured Displayed Measured Uncertainty M d Displayed M U inty
Temperature  of ULC of UUC of Measurement Temperature  of ULC of UUC of Measurement
*C) {°C) (°C) (£*C) {"C) Q) ) (£5C)
19.8 19.8 0.0 0.50 19.8 19.9 -0.1 0.50
30.0 297 0.3 0.50 30.0 29.8 02 0.50
39.9 39.6 03 0.50 399 39.6 0.3 0.50
Table : Temperature Measurement @ Dry Bulb (T ) Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

Average Average Correction Expanded . o
%k | Displived . " U 2 2. The calibration data for instrument in this report is reported within the condition |
i ant o . I
Temperature  of ULC of UL S Msmmeitst existing at the time of measurement only.
(°c) °C) *C) (£°C)
...end of certificate. ..
19.8 19.8 0.0 0.50
30,0 29.7 03 0.50
39.9 9.6 0.3 0.50
Page 3 of 4 1 _ Page 4 of 4 1
The results relate only to the fems tested/calivated or value assgned Tha mesults relate only to the items tesed/calitrated or value assigned
Advertising the fieport/Certificate and publicy of the resuits except in full s prohibited unless withen pemmission i chtained from the: govemer of TISTR Achvertising the Repon/Certificats and publicity of the results sxcept in full am prohibited wnless weitten pormission & cbtained from the governor of TISTR
FIBLMTCA02 Aev.S FMELMTC.002 Rey.5
Head Office Office/Laboratary Office Head Office Office/Laboratoey Office
35 Mu 3 Tarnbon ¥nlarg Ha, Amphos Khiong Luiang, — &58 Mu 2 Tambien T , Ampnoe Muang 5 196 wothin Foad, Ladyan, Chatuchak, 35 M 3 Tambon Khlong Ha, Amphos Khiong Lusng, 668 Mu 2 Tamiban Bangposmal, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyas, Chituchak,
Chargwat Pathumthani 12120, Thatand Changeat Serrtprakan 10280, Thailand Bargkok 10900, Thailand Charsgwat Pathumthani 12120, Thakand Changwat Samitprakan 10280, Thailand Hangkok 10300, Thafand
Tel {66} 0 2577 9036 Tel. (66) O 2523 147280 oxt. 115, 116 Tal (66) 0 2579 112530 axt 5219, 5225, 5217 Tel {66) 0 3577 9036 Tel (66) 0 2323 1672-80 ext 115, 116 Tel. (6610 2579 1121-30 ext. 5219, 5225, 5217
Feo (66] 0 2577 9009 (65) 08 3219 9440 {66 08 1889 6627 Fan: {6d) 0 2577 9009 (663 08 3219 9940 (66} 08 1805 6E2T
E-mail - micgtistrocth Website : wwwtistr.orth Eemall ST O, th Wabisite | www Histr.onth
TUITISTR i TUTISTR  wcnmasmes
1
Request No.  22-68 / 0230 MTC No. PSL-H 0065/ 68 Request No.  22-68 / 0230 MTC No. PSL-H 0065 /68
Certificate of Calibration Description of Unit Under Calibration
Customer : Integrated Research Center Company Limited
Customer : Integrated Research Center Company Limited Address : 122, T.Thatoom, A Srimahaphote, Prachinburi, 25140
122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140 Item : Thermo-Hygrometer (Thermal Environment Monitor)
Ttem : Thermo-Hyg ter (Thermal Envi t Monitor) Serial Number : 10027484
Model /Type : HD32.2 Calibration Required :  Temperature at (20, 30, 40) °C
Serial Number : 10027484 Ambient Condition : Ambient temperature (23 £+ 3) s
Manufacturer : Delta OHM Relative humidity (55 £ 20) % |
Date of Request : 14 January 2025 Laboratory Address : Photometry and Temp Standards Laboratory
Date of Calibration : 30 January 2025 Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan
The certifies the above equipment was calibrated in lance with the ised I ional Reference Standard :
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WLCP.18. Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
The reported expanded uncertainty of mea it is stated as the standard uncertainty No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
of measurement multiplied by the coverage factor k = 2, which for a normal distribution Centre, Certificate No. PSL-T 0865-1/67.
corresponds to a coverage probability of approximately 95 %. The temperature scale in use of this laboratory is the International Temperature Scale of 1990,
i Calibration Procedure :
Calibrated by : Approved by : . . ; :
The certifies the above equipment was calibrated according to procedure no. WLCP.18.
Tt T S
(Ms. Panit Thy i) (M i &
5. ; : i
anit Thummasri (M. Temperature & Humidity Controlled Chamber, Model : 9141-5110, $/N : 1205101
-
Ph oand Tempee Adjustments : NONE

A
Ref No:  2012268011400151001
Issued Date ; 13 February 2025

4 #
Page 1 of Page 2 of 4 PT
The results relate only {0 the items testod/calibrated or value assigned. The results relste only to the items tested/caliorted or value assigned
Adhvortieng the Repor/Certificate and pubiicty of (e resuits except in ful are prohibited urkess witten permission i obtained from the governer of TISTR Achvertiang the Report/Certficata and publicity of the results except in full e probibited unless withen parmission & obtained fram the governer of TISTR,
W BLMTC.002 Rov.3 FMBLMTC.002 Rev 5

Head Office Office/Laboratary Office Head Office Office/Laboratary Qffice
35 Mu 3 Tamban Khlong Ho, Amphos Khlong Luang, 668 Mu 2 Tambon i, Arnphoe Muarg k 146 9 R, Ladyao, Chatuchak, 35 b 3 Tambion Khlarg He, Amphoe Khiong Luang, 668 hu 2 Tambon Bangpoomal, Amphce Muang Sarutprakan, 196 Phahoryothin Aead, Ladyas, Chatuchak,
Changwat Fathumthars 12120, Thalkare Chengwat Samutprakan 10280, Thaland Bursgkok 10900, Thaland Chanpwat Pathumthani 12120, Thailans Changwat Samutpnskan 10280, Thailand Barvkok 107K, Thakard
Tel {66} 0 2577 B036 Ted, (66} 0 Z373 167260 e, 115, 116 Tal (660 2579 1421-30 axt 5219, 5225, 5217 el (646} 0 2577 9136 Tol {66 0 2378 1672-80 et 115, 116 Tl (66} & 2579 1121-30 ey, 5219, 5225, 5247
Faw. {6610 2577 9009 (66} 08 3219 5440 (66} 08 1857 6827 Fa (465} 1) 2577 9009 166) 08 3219 8040 {66} 18 1889 6827

E-raf - mcgtistranth Website © wiwvw tistr.oeth E-mail ; mite@tisteorth Wabsite : watistronth
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RequestNo.  22-68 / 0230

Results of Calibration :-

(V) Without Adjustment () After Adjustment

MTC No.

Table : Temperature Measurement @ Wet Bulb ( Tn )

Average Average Correction Expanded
M, Displayed M u :
Temperature of UUC of UUC of Measurement
(°C) {°C) () (£°C)
19.8 19.8 0.0 0.50
30,0 29.9 0.1 0.50
39 39.8 0.1 0.50

Table : Temperature Measurement @ Dry Bulb (T)

Average Average Correction Expanded
Tt Displayed M U -
Temperature of UUC of UUC of Measurement
(°C) {°C) (0 (£°C)
19.8 19.8 0.0 0.50
30.0 29.7 03 0.50
399 39.6 0.3 0.51
Page 3 of 4

PSL-H 0065 / 68

1
—

The requits relate only 1o the dems tested/calibrated or value ssigned.
Advertisng the Repart/Certificate and publicky of the results except in full are prohibed unless wiitten parmission s obtaned from the govemor of TISTR. |

[

Request No.  22-68 /0230 MTC No. PSL-H 0065/ 68

Results of Calibration :-

Table : Temperature Measurement (@ Globe Bulb ( Tg )

Average Average Carrection Expanded
M, 4 Displayed M, 4 L i
Temperature of UUC of ULC of Measurement
() (°C) i o4 (£*0)
19.8 202 -0.4 0.50 |
30.0 30.1 -0.1 0.53
39.9 399 0.0 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2, The calibration data for instrument in this report is reported within the condition
existing at the time of measurement only.

...end of certificate. .. |

Page 4 of 4 1

Tha regults relate only to the items testediicalibrated or value ssigned.
Advertising the Report/Cenificate and publichty af the resdts awcept in full are prohibited unless written parmissicn is obtaned from the governar of TISTRL

FMLBLMTC 002 Rev.5 FMLBLMTC.O0Z Aew5
Haoad Office Office/Laboratory Office Head Office Office/Laboratery Office
35 My 3 Tambaon Khiong Ha, Amiphos Knlang Liding. 668 Mu 2 Tamben . denghos Miang " 196 i Read, Ladyan, Chatuchsk, 35 Mu 3 Tambon Khiong Ha, Amghoe Knloog Luang, 658 Mu 2 Tambon Bangpoomal, Amphoa Musng Samispeakan, 196 Phahanyathin Read, Ladyas, Chatuchak,
Changwat Pathumthand 12120, Thadand Changwat Sarrutpraken 10280, Thatand Bangkok 106500, Thailand Charswat Pathumithen| 12120, Thailand Changwat Saerutpeakan 10280, Thakand Bangaok 10900, Thalland
Tel, (546} 0 2577 9036 Tel. (54} 0 7325 167280 ext, 115, 118 Ted. [66) O 2579 1121-30 ext. 5219, 5225, 5217 Tel {66) O 2577 HAs Ted. (660 2325 147280 et 115, 116 Tel {64} 0 2579 1121-30 e, 5219, 5225, 5217
Fax. (66} 0 2577 9009 (661 08 3219 W00 |65 08 188 6827 Fan (66] 0 2577 9009 #4108 3219 440 {641 0 1687 6827
Emmail | mtcgtistronth Website - wiww listrorth Eomail | mtcgtistronth Webste : www tistrorth
TATISTA  mscnsemsars TUTISTR  wcnumims
|
Request No.  22-68 / 0230 MTC No. PSL-H 0067 /68 Request No.  22-68 / 0230 MTC No. PSL-H 0067/ 68
Certificate of Calibration Description of Unit Under Calibration :
Customer : Integrated Research Center Company Limited
Customer : Integrated Research Center Company Limited Address 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140 Item : Thermo-Hygrometer (Thermal Environment Monitor)

Item : Thermo-Hygr (Thermal Envi Monitor) Serial Number : 10027486

Model /Type : HD32.2 Calibration Required : ~ Temperature at (20, 30, 40) °C

Serial Number : 10027486 Ambient Condition : Ambient temperature (23 £ 3) C

Manufacturer ; Delta OHM Relative humidity (55 & 20) %

Date of Request : 14 January 2025 Laboratory Address :  Photometry and Temperature Standards Laboratory

Date of Calibration : 30 January 2025 Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

1
The certifies the above equipment was calibrated in accordance with the recognised International Reference Standard : |
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WL.CP,18. Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
The reported expanded uncertainty of measurement is stated as the standard uncertainty No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
of measurement multiplied by the coverage factor & = 2, which for a normal distribution Centre, Certificate No. PSL-T 0865-1/67.
corresponds to a coverage probability of approximately 95 %. The temperature scale in use of this lahoratory is the International Temperature Scale of 1990,
libration Procedure :
Calibrated by : Approved by : - bmfm ; ; :
_”j T The certifies the above equipment was calibrated according to procedure no, WLCP.18,
zont
Support Equipment :
(Ms. Panit Thummasri) wat)

- o
o >
Photometry and T"“WW Laboratory

Ref. No: 2012268011400191003
Issued Date : 13 February 2025

Page 1 of 4

Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 P

The results redate only 16 the items tested/caliated or value assigned

Achmrtising the Report/Certifoste and publicity of the resules except in full ane probibited unless witten permission is corained from the govemar of TSTR

The results relata only to the tems testad/calibrated or value essigned
Adverting the ReporlCertEficate and pablicty of the results mxcept in full are prohibited uniess wiitten permission is obtaned from the govermor of TISTH

Head Office

Changwat Pathurnizars 12420, Thakand
Tel (66} 0 3577 9038
Fax. (66} 0 2577 9008

Dffice/Laboratory
35 Mu 3 Tambaon Khiong Ha, Amphoe Khiong Lusg, 668 Mu 2 Tamiban
Chargwat Samitprakan 10280, Thailand
Tel (66) 0 2323 1672-60 ext 115, 116

(66 08 3215 o

FM.BLMTC 002 Rev.5

Office.
196 Road, Ladyan, Chatuchak,

o

40

, Ampihoe Muang

E-mall : mictistronth Wabsite | s tistr.onth

Bangkok 10900, Thatland
Tel. 186 O 2579 1121-30 ext. 5215, 5225, 5217
(6E] DB 1689 &HIT

EMALMTC.D0Z Riew
Head Office OfficeLaboratony Office
35 b § Tarmibon ®hlong Ha, Amphoe Knlong Lusrg, 658 Mu 2 Tambon Bangeoomas, Armphoe Musng Samidprkan, 156 Phahoryothin Road, Ladyas, Chatuchak.
Changeat Fathumthani 12120, Thaland Changwat Samutpeakan 10280, Thakand Bangkok L0, Thaland
Tek. (66} § 2577 9036 Tk, (66 0 2323 167280 e 115, 116 Tel. (661 0 2579 1121-30 wa, 5219, 5225, 5217
Fax, (56) 0 2577 9000 4] 08 3219 544l 55} 08 1989 42T

E-mail | mtcgtistrontn Websita : wae tisteor th
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Request No.

Results of Calibration :-

Table : Temperature Measurement (@ Wet Bulb ( Tn )

22-68 /0230

& ) Without Adjustment

MTC No.

PSL-H 0067 / 68

() After Adjustment

Average Average Correction Expanded
M N Bisnlaved A, | U ;
Temperature of:J'UC of UUC of Measurement
(") o) (°C) *°C)
19.8 19.8 0.0 0.50
30.0 29.8 0.2 0.50
399 39.7 0.2 0.50

Table : Temperature Measurement @ Dry Bulb (T )

Average Average Correction Expanded ‘
M N Displayed M 4 Uncertainty
Temperature of UUC of UUC of Measurement
{°C) (*C) (*C) (£C)
19.8 19.7 0.1 0.50
30.0 29.7 0.3 0.50 ‘
399 39.6 0.3 0.50
Page Jof 4 w7,

Thes resudls relate cnly to the items testedicalibrated of value sssgned .
Advertising the Report/Cantiicate and publicey of the resuts except in full are pehibited unles witten permission is obtained from the governor of TISTR

Head Offlce

35 Mu 3 Tamibon Khlong Ha, Ampnoe Khlong
Changwat Fathurmthan 12020, Thafand

Tel. (fel 0 2577 S0

Fax (64) 0 2577 5005

Office/Laboratory
&40 Mu 2 Tarmbon

FMBLMTCO02 Rew b

Offica
Finad, Ladyao, Chatuchsk,

Luang,
Chasgwat Samutprakan 10280, Thalland
Tal, (66} 0 2323 167200 =t 115, 116

Amphoe Muang 196

EHanghok 10900, Thafand
Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
{66] 06 1085 6327

TITETA  wenemms
CALIBRATION pE9Y
Request No.  22-68 / 0230 MTC No. PSL-H 0067/ 68
Results of Calibration :-
Table : Temperature Measurement (@ Globe Bulb ( Tg )
Average Average Correction Expanded
A Displayed AR N Ui :
Temperatwre  of UUC of UUC of Measurement
(°C) (°C) (°C} (£°C)
19.8 19.9 0.1 0.50
30.0 298 0.2 0.50
399 397 0.2 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4
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Thie results relate only 1o the Iterms testad/calibrated or value assigned
Advestiging the RepoetCenificats and publicty of the results ascept In full are peohibited Urfess withen perrrission is sbtainad from the govemor of TETR

Head Dffice

35 M 3 Tarnhon #nlong Ha, Amphos hlong Luar,
Chargwat Pathurmthani 12120, Theland

Tel. (5} 0 7577 9036

Fax. (6640 2577 9004

OfflcasLaboratory

668 Mu 2 Tarnbien Bangootrial, Amphoe Muang Samutpraksn,

Changwat Samutprakan 10280, Thatand
Ted. (66} 0 2323 1672-80 ext. 115, 116
[e&] 08 3219 9940

FAMLBLMTC.002 Rev.5
Office
196 Phahomyothin Foad, Ladyaa, Chatuchak,
Banghok 10900, Thatand
Tol, 166 0 2570 1121-30 ewt, 5215, 5225, 5217
|e8) 08 188% 6827

(56} 08 321% 9940
E-miah : micgptistronth Websita | wewtstronth

Request No. ; 22-68 / 023

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter

Maker :

Customer :
Address ;

Date of receipt :

Date of calibration :
Place of calibration :
Basis of calibration :

Condition of calibration ;

Reference Standard :

Traceability :

Support Equipment ;

INTEGRATED RESEARCH CENTER COMPANY LIMITED
122 T.Thatoom, A.Srimahaphote, Prachinburi 25140

1 MTC No. : PSL-P 0047 / 68

Serial No. : A067431

EXTECH Instruments Model : 407026

14 January 2025

23 January 2025

2! y and Temg dards Laboratory, MTC. (Bangpoo)
calibration at 0 ~ 5000 Jux.

- Ambient temperature : (25 +2) °C

- Relative humidity : (60 + 20) %

Working Standard Luminous Intensity Lamp, Serial No.: FEL0O03 and 3501,
can be traceable to international system of units (ST), through calibration certificate

MTC No. PSL-P 0151/67 and PSL-P 0152/67, date of calibration 10 May 2024,

This certificate is traceable to S1 units through the National Institute of Metrology (Thailand)
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23

1. Photometric bench |, 3.0 meter long

2, DC power supply, Serial No.: BC - 3410060350072

3. Digital Multimeter , Model : R 6551 , 5/N ; 92041186 and 92041192

E-mall | mbcgtistronth Websita : wawtistrorth

Caliby P d The was done in with WLCP.10.
The reported uncertainty is based on a standard uncertainty multiplied by a coverage
fuctor £ =2, providing a level of confidence of apy Iy 95 %,

RP

page 1 of 2

The resulrs relate anly 10 the items testedicalibrated or valie asmgned.

Achestising the ReportCentificats and publicy of the results ekcept In full, are prohibited unless written, permission i cbtalned fiom the govarmers of TISTR

TTIETR Ho——
Request No. : 22:68 / 0231 MTC No. : PSL-P 0047 / 68
Serial No. - A067431
Results :
uuc Standard *UUC Reading Uncertainty of
Range (lux) {hux) (Iux) Measurement £ (lux)
1o 103 21
500 498 11
2000 1000 984 21
1500 1476 3
2000 1959 41
2000 195 41
20000 3000 292 61
(=100 4000 390 81
5000 434 101
Note ; *ULC = Unit Under Calibration.
w.end of certificate...

Calibrated by :

(Ms. Rattanawadee Pholprom)

Photometry and Ti duJL‘hormry

L]
Ref. : 2012268011400192004
Issued date ;30 January 2025
page 2of2

Advertising the Arport/Certificate and publiciy of the rsults except i full are profbited unkess witten permission it obiinad from the governo: of TI

Thee resuilts redate anly to the fems testedfealibrated or value assligned
113

Head Office

35 Mu 3 Tarmiben Khiong Ha, Amphoe Khisng
Chargwat Pathusthand 12120, Thaitand

Tel, 4} 0 2577 9034

Fa {66) 0 2577 9009

FMLBEMTC00Z Rev.S

FIBLMTC.002 Rerv. S
Diffice

Office/Laboratary
648 Mu 2 Tarnbion

Office
Foad, Ladyat, Chatuchak,

Limirsg,
Changwat Samwuitpralan 10280, Thailand
Tel. (66)0 2323 167300 ma. 115, 136
(56) 08 3219 a0

Amphoe Musng 5 . 196

Barghak 10900, Thalland
Tol (66) 0 2570 1121-50 ext. 5219, 5225, 5217
166) 08 1889 6827

E-miall | micigaistr.onth Website | wwawtstronth

Head Office

35 Mu 3 Tamdion Khiong Ha, Amphos Khiong Lusng,
Changwat Pathumthani 12120, Thakand

Tel, (65} 1} 2577 S0%a

Faw. (66 0 2577 9009

Office/Laboratory

668 Mu 2 Tambon Bargpoomal, Amphoe Muang Samutprikan,

Chargweat Sarmutinakan 10280, Thaland
Tel (66) O 2323167280 ext. 115, 116
(66) 08 3219 9940

E-mail s iicgptistnonth Website © wwsw tistronth

196 Phahonyothin Road, Ladyan, Chatuchek,

Bangesis 10900, Thailand

Tel, (48] 0 26579 1121-30 axt. 5219, 5225, 5217
641 08 1889 6827
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UTISTR tarion et ITISTR
Request No. : 22-68 / 0231 MTC No, : PSL-P 0046 / 68 Request No, : 22-68 / 0231 MTC No. : PSL-P 0046 / 68
Serial No. : 200301030
CERTIFICATE OF CALIBRATION Reaults :
uuc Standard *UUC Reading UUC Reading Uncertainty of
Nomenclature : Digital Lux Meter Serial Wo. : 200301030 Range (lux) (lux) Before Adj.(lux) After Adj.(lux) | Measurement = (lux)
Maker : TENMARS Maodel : TM-201 20 153 19.8 0.73
50 46.2 49.9 19
Customer:  INTEGRATED RESEARCH CENTER COMPANY LIMITED 200 1oo 24 100.0 33
Address : 122 T.Thatoom, A.Srimahaphote, Prachinburi 25140 150 1384 148.7 55
2041 184.6 1949.5 73
Date of receipt : 14 January 2025 200 182 198 4.1
Date of calibration : 23 January 2025 500 460 500 11
Place of calibration : Pl v and T Standards Laboratory, MTC. (Bangpoo) 2000 1000 919 999 2
Basis of calibration :  calibration at 0 ~ 5000 lux. 1500 1375 1498 n
Condition of calibration :- Ambient temp (25£2) *C 2000 1839 1999 41
- Relative humidity : (60 + 20) % 2000 1720 1930 a1
Reference Standard :  Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501, = 3000 2590 2010 61
can be traceable to international system of units (SI), through calibration certificate 4000 3460 3500 81
MTC No. PSL-P 0151/67 and PSL-P 0152/67, date of calibration 10 May 2024, 5000 4350 4880 101
Traceability : This certificate is traceable to SI units through the National Institute of Metrology {Thailand) Note : 1. *ULIC = Unit Under Calibration,
calibration certificate No, TP-1010-23, TP-1011-23 and TP-1012-23 2. Can not adjust any more.
Support Equipment : 1, Photometric bench , 3.0 meter long wand of certificate...
2. DC power supply, Serial No.: BC - 341006035007/2 = C_l_llhlrnned byi
3. Digital Multimeter , Mode! : R 6551 , $/N : 92041186 and 92041192 o 'ﬁ_olk. &
Calibration Procedure 1 The measurement was done in accordance with WLCP,10, (s, Rattanawadee. Pholprom)
The reported unceriainty is based on a standard inty lied by a age
Photometry and Ten b
factork =2, p ding a level of confids of approxi 95 %, m;m:izssm:m]gzoo:
Issucd date © 30 January 2025
page 1 of 2 page 2 of 2

The: rasults relate only to the items tested/caiibrated or value assigned

Achartising the ReporUCertificats and publicity of the results except in full are prohibited unless wiitten permission is obtaned fiom the gavemaor of TISTR

Head Office

3% Mu 3 Tambon ghiorg Ha, Amghoe Khlong Luang,
Chargeaat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9036

Fae, (66) 0 2577 9009

RN

FMBLMTC 002 Rerv.5
Cifice
Arnphice Muarg prakan, 196 athin Road, Ladyao, Chatuchsk,
Bangnk 10700, Thailand
Tol. (66} 0 2579 1121-30 ext, 5219, 5225, 5217
65} 08 1659 6837

Offica/Laboratory
665 b 2 Tambon
Chargwat Samutprakan 10280, Thatand
Tel, (66 0 2323 167260 ext. 115, 116

(6] 18 1219 40
E-rmail : mto@tistrorth Website © wwestistrorth

TITETA

Request No, ; 22-68 / 0231 MTC No. : PSL-P 0045 / 68 |

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serjal No. : 200502172

Maker : TENMARS Model : TM-201
Customer:  INTEGRATED RESEARCH CENTER COMPANY LIMITED |
Address: 122 T.Thatoom, A.Srimuhaphote, Prachinburi 25140 |
|

Date of receipt : 14 January 2025
Date of calibration : 23 January 2025
Place of calibration : ~ Ph y and Temp iards Lak v, MTC., {Bangy
Basis of calibration calibration at 0 ~ 5000 Jux.
Condition of calibration : - Ambient temperature : (25 £ 2} °C

- Relative humidity : (60 £ 20) %

Reference Standard Waorking Standard Lumincus Intensity Lamp, Serial No.: FEL003 and 3501,
can be traceable to international system of units (SI), through calibration certificate
MTC No. PSL-P 0151/67 and PSL-P 0152/67, date of calibration 10 May 2024.
Traceability : This certificate is traceable o SI units through the National Institute of Metrology ( Thailand).
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23
Support Equipment : 1. Photometric bench , 3.0 meter long

2. DC power supply, Serial No.; BC - 341006035007.2
3. Digital Multimeter , Model : R 6551 , 5/N : 92041186 and 92041192

Calibration Proced The was done in with WILCP.10.
The reported uncertainty is based on a dard i Itip ag
factor & =2, providing a level of confidence of approximately 935 %,
page | of 2

Achvertising

The results refate anly to the ftems tested/caliated or value assimed
the ReportCartificate and publiciy of the results escept n full are profésited unless weitten permission & cbtained from the gowemor of TISTR

Head Office

35 Wi 3 Tambon Khlang Ha, Amphoe Khiang Luang,
Changwat Pathurmithanl 12120, Thakard

Tel. (66) 0 2577 W14

Fax, (66) 0 2577 %009

FMBLMTC.002 Aee 5

Office

196 Phehonythin Rosd, Ladyea, Chatuthak,
Banghok 10900, Thakand

Tel. (66) 0 2579 112130 e, 5215, 5225, 5217

Office/Laboratory

868 Mu 2 Tamibon Sangpoomal, Amphos Musng Samutprakan,
Changwat Samutprakan 10280, Thailand

Tal (66) 0 2323 167280 axt. 115, 116

(66) 08 3215 9440 (6] 08 108 6A2T
E-mail - raciptistr.orth Wsbsite  wwwtistrarth
TUTISTR e
Request No. : 22-68 / 0231 MTC No. : PSL-P 0045 / 68
Senal No. : 200502172
Results :
uue Standard *ULC Reading ULC Reading Uncertainty of
Range {lux} (lux) Before Adj.(lux) After Adj.(lux) | Measurement + (lux)
20 15.6 202 0.73
50 387 503 19
200 100 T7.2 100.0 a7
150 HES 149.7 55
200 154.1 199.4 73
200 159 202 4.1
S00 397 303 11
2000 1000 787 1000 21
1500 1178 1457 3
2000 1573 1997 41
2000 1560 2000 41
— 3000 2340 25990 61
4000 EIRE 3970 Bl
3000 3890 4970 101
Note : 1. *UUC = Unit Under Calibration.
2, Can not adjust any more,
-end of certificate...
_ Calibrated by :
Rhite &
{Ms. Rattanawsdee Pholprom)
P v and T L ¥

& a ST
Ref. - 2012268011400192002
Isswed date 30 January 2025

page 2 of 2

The results relate only to the ems tested/callbrated or valus asugned,

Advartiing the Repor/Canificate and public®y of the results except in fiil are prohibited unless wellten permission is obtaned from the governar of TISTR

The results relate only to the iterms tested/calibrated or value assigned

Addvertisng the Repot/Certficate and publicity of the rasults ecept in full ane prohibited uriess witten permission b sbtalned from the governer of TISTR,

Head Office

35 Fhu 3 Tambon Khiong Ha, Amphoe Khlong Luang,
Changeal Fathurehani 12120, Thalsnd

Ted, [66) 2577 B34

Fax. [66) 0 Z577 007

FMBLMTC.00Z Rgv.d
Cffice
, Amphice Muang L 1% wyaithin Paad, Lacao, Chatuchak,
Bargok 10600, Thatland
Tel. L6} 0 2579 1121-30 eax. 5219, 5225, 5117
|56} 08 1889 6827

DfficeLaboratary
668 MU 2 Tarfbon B
Changwat Samutprakan 10280, Thadard
Tek, (86102323 1672-80 et 115, 116

66 08 3219 5440
Evmal : mbogitistrorth- Website © wi tistror th

Head Office
35 Mu 3§ Tam

Changwat Pathurnthani 12120, Thailand

Tel. (68) 0 25;
Fax, [56) 0 25

FILBLMTC.002 Ren.5

Office

196 Phahonyoihin Raad, | adyas, Chabudhak,

Barighok 19900, Thailare

Tel (66) 0 2579 112130 axt. 5219, 5825, 5237
(66 08 1485 6327

Cffice/Laboratony
668 Mu 2 Tambon Bangooomal, Amphoe Muang Samutprakan,
Charrgwit Sarmutpesian 10280, Thatand
Tel, 861 0 2323 167260 eat. 115, 116
166} 08 3219 9440
E-rmail : mtcggtistrorth Website © wwwtistr orth

bon Khieng Ha, Amghos Knlorg Luang,

77 5034
7 S00R
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Customer ;
Address :

Date of receipt :
Drate of calibration :
Place of calibration :

Basis of calibration :

Request No. : 22-68 / 0231

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter
Maker; TENMARS

INTEGRATED RESEARCH CENTER COMPANY LIMITED
122 T.Thatoom, A.Srimahaphote, Prachinburi 25140

MTC No. : PSL-P 0044/ 68

Serial No. : 200300925
Maodel : TM-201L

14 January 2025

23 January 2025

F y and T 5
culibration at 0 ~ 5000 fux.

dards Laboratory, MTC. (Bangpoo)

AP

Condition of calik - Ambient 25+2) ¢
- Relative humidity : (60 + 20) %
Refi dard:  Working Standard 1 Intensity Lamp, Serial No.: FEL0O03 and 3501,
can be traceable to international system of units (81}, through calibration certificate
MTC No. PSL-P 0151/67 and PSL-P 0152/67, date of calibration 10 May 2024,
Traceability : This certificate Is traceable to $1 units through the National Institute of Metrology (Thailand)
calibration certificate No, TP-1010-23, TP-1011-23 and TP-1012-23
Support Equipment 1. Photometric bench , 3.0 meter long
2. DC power supply, Serial No.: BC - 341006035007/2
3. Digital Multimeter , Model : R 6551 , 5/N : 92041186 and 92041192
Calit Proced The was done in aceordance with WLCP.10,

The reported uncertainty is based on a standard uncertainty ied by a a3

facter k =2 ,p fidence of 1y 95 %.

ling s leve] of

page 1 of 2

A7-TISTR i
- e |
Request No. : 22-68 / 0231 MTC No. : PSL-P 0044 | 68
Serial No. : 200300925
Results :
uue Standard MUUC Reading UUC Reading Uncertainty of
Range (lux) (lax) Before Adj.(lux) After Adj.{lux) | Measurement + (lux)
20 153 20.1 0.73
50 383 503 1.9
200 100 764 100.0 37
150 1142 149.7 55
200 1519 199.6 73
200 161 201 4.1
500 401 503 11
2000 1000 798 1000 21
1500 1192 1495 31
2000 1592 1994 41
2000 1590 2000 41
i 3000 2390 3000 61
4000 3190 4010 81
5000 3970 5010 101
Note : |, *UUC = Unit Under Calibration.
2. Can not adjust any more.
wend of certificate... |

> Calibrated by :

}?a‘f—"{

?)

(Ms. Rattanawadee Pholprom)

Photometry nli Te

Ref. ; 201226801 1400192001
Issved date : 30 January 2025

page 2 of 2

The results ralate cnly 1o the items tested/calibrated o value assigned

l Addvertising the Report/Cenificate and publlicty of the results except in full are prohibited unless writien permission ts obtaned from the govemor of TISTR

Head Office

35 Mu 3 Tamben Khlong Ha, Amphoa Khlong Luard,

Crangaat Pathumthard 12120, Thaland
Tel [66) ¢ 2577 136
Fa, [56) 0 2577 P00%

FMBLMTC.00Z Rees 5

OfficasL
868 M 2 Tambon Amghoe Misng
Changwat Samutprakan 10280, Thafland
Ted, 661 0 2323 1672-80 ek, 115, 116
{66] 08 3219 9400
E-mnail ; mitc@tistrorth Website | wianetistr.octh

Offica

196 Phaky khin Road, Lathyas, Chatuchak,

Hanghok 10900, Thatand

Tel, (66)0 2579 1121-30 ewt. 5219, 5225, 5217
(&) 08 188 6827

A,

i,
T

3

=7
Acereddited colibvation loboratorny 4,,1//,_‘:“‘\\‘\3‘
NRANATEE ASSOCIATES COLLVD ISOMNEC 170252017 ""rh.l..h'\'
o b i NSC—TISI - TIS 17025
m’e‘;ﬁm . ttd CALIBRATION 0367
Paterumanm 7,77, R Watthar, Rangkoicpsl, Flow megsurement kzboratory
‘Banghok L0600 [Thadasd) Catihration services depantment.
Tl +p5oHIa0811
i $ESREIMEY
oot prac-calivation@jranates. com
‘ih st www |Fanatee com
Certiicate No. 1 COF-022-68 Page 1ol 1 Pages
MEASUREMENT ITEM + Top Load Cirifice Callbeution procedure:
MOEEL mn £ ;md:v;‘ fatary Displocenment  Meres {Ronts
SERIAL NUWSBER fgsamn Meter) Model GE5/MC/Wi-dp. The WI-C1-004
1D MUMBER e s sed 03 @ eulibvtion guideiine.
CONDITION AS-RECENED + Uised item Trocsobiiny:
CUSTOMER « integrated Research Center Company Limited. T cetificate. prowides o ‘trocevbity of the
122 Moo 2, Thatoom, Srimahaphate, measurement to  recognited  the  noblosal
Prachinkuri 25140, Thailand. stondargs, and to reclimtion of the inernatianal
mystem of units (5 thraugh the NIT (Natianal
RECEIVED DATE 105 Jun 2025 Metraiogy Institute of Thalend) wo Certificate
MEASUREMENT BATE 112 Jun 2025 rrmiser: MWLDOTE-25.
ISSUEDATE 113 Jun 2025
Ungertainty of Measurement: i
ENVIRONMENTAL CONDITIONS: an the standard mMM multipled by o
b di Tl coverage foctor k=2, Which for o novmal
. g " distribution corresponds b o cawproge prababilty
Felait b Husmidity 15504150 HEH "’m .95, The i A
Atmospheric Pressure 010110 hPa “Fvaluation of messurement data - Guide to te
expression of uncertainty in measiement”
CALIBRATION CONDITION:
Preconditianing 24 howrs ot aemblent condiions.
Measurement Candition e valuses durin 207 °Cand 52.1 %AH,

Calibrated oy

1M, Sarawat Thachatag
1 Miss dntraporn Lertsomphal

NAC

TIRASATIR ARSOCIATYS 00, LTI

Mr. Parivya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CAUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED

N WRITING FAOM THE LABORATORY

The results rolate only to the items tested/calibrated o value assned.
Actveriising the ReporlCertificate and publicity of the reslts escept in fUil are probibited uness wrtten perrrission s cbtained from the governor of TISTR:

Head Office

35 Mu 3 Tarmban khiang Ha, Amphoe khlong Luang,
Changwat Fathumthani 12120, Thailand

Tel (6610 2577 it

Fane {56} 0 2577 9009

Office/Laboratary

J
NAC

TIRANATEE ASSOCIATES GO, UTE

E-rail - mitcgptistronth Website - waw fistron th

668 M 2 Tambion Bargpooeral, Amphaa Muang Samugeaksn,

Changwat Samutprakan 10280, Thaland

Tel, 6610 2323 1672:80 ext. 115, 116
(65} 08 3219 9440

FIBLMTCO0Z Aev.S

Dffice.

19% Phahanyothin Road, Lachyas, Chatuchak,

Bangkoi: 10900, Thailand

Tel, (661 0 2579 1125-30 axt. 5219, 5225, 5217
[66) 08 1559 6827

P Page 2 of 2 Pages.
MEASUEMENT RESULTS:
flow device Meter (Roots Meter), Thi Hurmid air was used 45 8
Fmediien i tha systum, The standard conditions sre 25°C (208,15 k) and i
Tatle 1: The resubts of @ Standard cafibration data
Flow rate Pressure | Tempersture | Tempersture Standard Flow [(:]
Fiste [Pa] 2] T
m'fmin mmHg ‘e c m'fmin
1 0.658 T52.086 2288 206 1o 0683
] 1.00 7528904 257 nm. 150 0.944
El 1120 752,767 128 20 1712 1061
4 1.167 752,807 25 nz: 1785 1.109
S 1417 152831 PERE) 2257 207 1368 |
Sloge (] 163233
tatercept (4 -BMEE
Corraiation coefficient {ri: 099980
Unseartaingy [i=2k oS mfmin
Table 2: The results of @ sctusl calbeation data
) Flow rate Pressure Temperature | Tes Bp_meter A Orifice Standard Flow [a)
Plate IPal s frm] r
m' fmin mimitg 14 ke mmHg ) "l
E 0658 51986 6 2205 50043 1071 [E0] [
2 1,003 752900 2257 180 44,794 2326 0.9% 0945
] 110 752767 2283 nn 39,588 2938 1075 1,063
4 1187 75207 12m na Irms m 17 112
5 147 752,831 2393 priz) 25460 4530 138 13m
Sape (mk: Lazzes
Intarcept {1): oS
Cotrulation cofiicient (+]: 0.09981
Uncertainty (b= 2J: ams  m'fodn

*#*nd of Certificate of Callbration®**

J
NAC

TTRANATYE ASSOCIATYS OO 11
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TISETIS |

TATISTR RO TATISTR CATTRATION BT
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH ITISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) —|
Request No. 21-6810159 MTC No, EEL. BP,  B0v0168 Request No. 21-68/0159 MTC No. EEL. BP. 8010168
The repored expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
CALIBRATION CERTIFICATE factork = 2, providing a level of Ao . 95%.
% Nominal Output of Unit Under Test = 94 di8 re 204Pa at 1000 Hz
by i 4 R h Center Company Limited. i
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kP'a, 23.0°C and 50 % RH.
Address 1122 Moo 2, T.Thatoom, AStmabaphote, Pachinburi, 25140,
1. Sound Pressure Level
Calibrated atl : Electrical and ic Standards Loboratory, Industrial Metrology and Testing Service Centre
Soi 1€, Bangpoo Industrial Estate. Sukl Bd., Muang, Samutprakan 10280, Standard Microphone | Measured Sound Pressure | Deviated value | Uncertainty Toleranee limit
Instrument Calibrated ; Ambient Environment Type Level {dB) (dB) (dB) [EC60542:2003 Class 1
Description + Saund Calibrator Temperature (234 3)°C 112 inch Brucld&Kjagr 4180 9391 0,09 £0.10 +0.40 dB
Manufacturer : ACO Relative Humidity  + {50+ 15)% 2. Frequency
Model! 12127 Ambient Pressure : (101,325 + 1.500) kPa - -
5 | I Devinted value | Uncertain olerance limi
Senial No. £ 100012 T 4 ¥ inted value | Uni ty
Type {Hz) (Hz) (Hz) TECA0942:2003 Class 1
Standards used : |, Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
) : ) 1/2 inch Bruel&Kjaer 4180 1000.0 0.0 15 +1.0%
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484, 3. Total Di i
3. Prog bie A T TPA-303A SN OF 2214,
4. Digital Multimeter Agilent 314401 A S/N MY 44005560, Standard Microph M d Total Distorti Ui inty Tolerance limit
5. Pressure Transmitter Vaisala PTB202AD SN T0650001, Type (%) (%4} IEC609:42:2003 Class 1
6. Audio Analyzer Panasonic VP-7722A S/N (M1477D122. 1/2 inch Bruel&Kjacr 4180 L350 +0.50 +3.0%

7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on 1EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique,

This instrument has been calib i intuined at Electrical and Electronic Standards

d against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology {Thatland).

The information on actual reading is attached herewith and the uncertainty limits quoted reter to the
measured values only,
Dhate of Receipt o 14 Jan. 2025

Duate of Calibration - 21 Jan. 2025

I.-".‘@j

Note : [, No adjustment.
2. The calibrator pressure correction was not included,

3. The microphone volume correction was not included.

Calibrated by : Approved by :
....... M. ST
{Mr.Weerachai Deecharyac) Praest A
o
Electrical and El ic Standards Laboratory
Date of Calibration ¢ 21 Jan. 2025 Industrial Metrology and Testing Service Centre
Date of Issue Ref : 201126801 1400184001

: 23 Jan. 2025
End of Certificate 22

The results retate anly fo the items tested/cslibrated or value assigned
Achertising the Repan/Certificate snd publicity of the resuits ewcept In full are prohibited uniess wiltten pammission | cbtained from the govemor of TISTR.

Thee restits relate crly o the tems tested/ealibrated o valim assigned.
Achartiing thie Repem/Cartificats and publicty of the results exeept in full are pohibited urkess witten permission is obtanad from the gowemar af TISTR

FMBLMTC.O00Z Rev.5

FMBLMTC.002 Rev.5

Head Office

35 Mu 3 Tamiban Kniong Ha, Amphoe Kikeng Luang.
Changqwat Pathurnthani 12120, Thailand

Tel. (66) 02577 9036

. (66) D 2577 9008

Officad_aboratory
668 Mu 2 Tambon

Office
PR, Lwlya, Chatuchak,

Changwat Samutprakan 10280, Thakand
Ted (6] 0 2323 167290 e, 115, 116
(66108 3219 990

Arrphoe Muang 196

Banghok 10900, Thailand
Tel. (66} 0 2579 1124-30 exl. 5219, 5225, 517
(56 08 1889 6027

Head Office

35 M 3 Tarmbon Khiong Ha, Amphoe Xhlong Luang

Changwat Pathurmtani 12120, Thailand
Tel (86)0 2577 9026
Fra. (66} @ 2577 5009

Office/Laboratary

468 Mu 2 Tamban Hangpaomai, Amphos

Changwat Samutpakan 10260, Thailand

Tel {A6)0 7323 161280 ma. 115, 124
{66) 08 321 9040

Office

194 Phaharyathin Road, Ladyao, Chatuchak,

Bangkok 10500, Thailard

Tel. (66) 0 579 1121-30 ant. 5219, 5225, 5217
(54} 08 1389 8427

Muang Samutprakan,

E-mail | mtcegtistr.onth Website : www.tistrorth

HSC-TISI-TES 100
CALIBRATION 3T

TITISTR

THAILAND INETITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0159 MTC No. EEL. BP. 8270168
CALIBRATION CERTIFICATE
Subimitted by H! i R h Center Company Limited.
Address = 122 Moo 2, T.Thatoom, A.Srimahaphote, Pachinburi, 25140,
Calibrated at < Electrical and El ic Standards Lab v, Industrial logy and Testing Service Centre.
Soi IC, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, 10280,
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature HPEES e
Manufacturer : Delta Ohm Relative Humidity = (50 + 15) %
Model +HD9102 Ambient Pressure = (101.325 + 1.500) kPa
Serial No, 10038483

Standards used : |, Digital Function Synthesizer NF Elecironic DE-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
gawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005360,
3. Pressure Transmitter \"nisa]‘u PTB202AD /N TO650001.
6, Audio Analyzer Panasonic VP-7722A S/N (414770122,
7. Condenser Microphone B&K 4180 §/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrmment was
d by standard
This mstrument has been calibrated against standards maintained at Electrical and Electronic Stundards

£ bl T:

using an insert voltage technique.,

Laboratory (EEL), which are traceahle to the International System of Units through the National Institute of
Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

mieasured values only,
Date of Receipt ¢ 14 Jan. 202§
Date of Calibration : 22 Jam. 2025 : F%

The rasults rekate only to the ftems testecalibrated or vaiue assgred.
Achvartising thie Repost/Certilicate and publicity of the reslts excopt in full are probibited unless witten perrmission & citained from the: govemar of TITR.

FMBELMTC.002 Rev. S

E-mail : miceptistr.orth Website : www tistr.orth

29-TISTR SIS

¢
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Mo, 21-68/0159 MTC No. EEL, BE.  B2/0168
The reported expanded uncertainty is based upon a standard

iplied by a 2

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB} (dB) TECH0942:2003 Class 2
12 inch Bruel&Kjaer 4180 9388 -0.12 +0.10 +0.75 dB
2. Frequency
Standard Microp} M 1T Deviated value| Uncertainty Talerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
112 inch Bruel&Kjaer 4180 U883 =11.7 + 1.3 +2.0%
3. Total distortion
fard Microph M, d Total di : U Tolerance limit
Type (%) () TECA0942:2003 Class 2
112 inch Bruel&Kjaer 4180 100 <050 +4.0%
Note : 1, No adjustment.
2. The calibrator pressure correction was not included.
3. The microphene volume wirs not included.
Date of Calibration ¢ 22 Jan. 2025 313

The restits mlate only to the iterms testedizalibrated or value assigred
Achvertising the Aapot/Carificate and publicity of the resuts swept in ful are prohibited unléss written permission is abitzned fiom the governor of TETR

LB MATC D02 RS

Head Office.

35 Mu 3 Tamban khigng Ha, Ampoe Khlong Luang,
Changwat Pathumthani 13120, Thakand

Tel. (56) 0 2577 v036

Fai, (56) 0 2577 9065

Office/Labaratory
fi6& Mu 2 Tamiban

Office.
Rnad, Ladyaa, Chatuchak,

Charswat Samutprakan 10280, Thatland
Tel {661 0 2323 1672480 et 115, 116
(66 08 3319 4940

Amphoe Muang 196

Harvhok 10900, Thakand
Tl (66) & 2575 1121-30 axt, 5219, 5225, 5217
{66) 08 1889 GHIT

E-mail | rrdcgutistr.onth Wabsite @ wwwtistr.onth

Head Office

35 Mu 3 Tambon Knlong Ha, Arrphoe Khiong Luang,

Chargwat Pathumthars 12120, Thaland
Tal. (66) 0 2577 S058
Fa {661 0 2577 9009

Office/Laboratory

668 Mu 2 Tarnban Barqpoomal, Amphos Muang Samitprskan,

Changwat SamiAprakan 10280, Thatand

Tel (661 0 2323 1672-80 ext. 115, 116
{66) 08 5219 9440

Emall | miztistrarth Wehsite - waw

Offica

196 Phahonyothin Road, Ladyan, Chatuchak,

Bangkok 10900, Thatand

Tal {66) 0 2579 112130 et, 5219, 5225, 5217
1661 0% 1685 6227

fistr.arth
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TI-TISTR CALIBRATION 117

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-6810159 MTC No. EEL. BP. 8210168
Nominal Output of Unit Under Test = 114 dB re 20Pa at 1000 Hz
Acoustle Output in dB re 20Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH
1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Talerance limit
Type Level (dB) (dB) (dB} [ECA0942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.86 -0.14 +0.10 .75 dB
2. Frequency
Standard Micropt M | Freq Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) {Hz} IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.4 116 +15 £2.0%
3, Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type %) (%) TECE0942:2003 Class 2
1/2 inch Bruel&Kjaer 4150 0.21 +0.50 +4.0%

Note : 1. No adjustment,
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included,

Calibrated by : Approved by ;

{Mr.Weerachai  Decchaiyae)

P

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 201126801 1400184003

Date of Calibration : 22 Jan, 2025

Date of Issue < 23 Jan. 2025

End of Cestificate 343

TISTR BRI
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _|
Request No, 21-68/0159 MTC No. EEL. BP,  81/0168
CALIBRATION CERTIFICATE
d by 11 1 Ry h Center Company Limited.

Address 1 122 Moo 2, T. Thatoom, A Srimahaphote, Pachinbur, 25144,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi |C, Bangp lustrial Estate, Sukf it Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperalure iEI+3C
Manufactrer < Rion Relative Humidity : (50 + 15} %
Model TNC-74 Ambient Pressure  : (101,325 + 1.500) kPa
Senial No. + 3S4BTIE
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 8N 122037,

2. Measuring Amplifier Brucl&Kjacr 2636 S/N 1537484,

3. Progy ble A Tamagawn TPA-303A S/N OF 2214,

4, Digital Multimeter Agilent 344014 SN MY44005560,
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone B&K 4180 S/N 2633526,
Calibration Procedure: CP-102-04 based on TEC 60942-2003; The sound pressure level generated by sound
lit by standard microp!
Tias been calib

using an insert voltage technique.
d t Electrical and Electronic Standards

under test shall be
This i

d against
Laboratory (EEL), which are traceable 1o the International System of Units through the National Tnstitute of
Metrology {Thailand).

The information on actual reading is attached herewith and the uncertainly limits quoted refer to the

measured values only.
Date of Receipt 1 14 Jan, 2025
Date of Calibration 1 22 Jan. 2025 } fa

The results relate only to the iterns tested/calibrated or value assgned.
Advestisng the Repot/Centificati and pubilicity of the resulls sxeept it full are prohibited unless written penmission & obtaned from the govemar of TISTR

Thar results refate onty to: the ftems tested/calibrated of value assened,

Achrtising tha Repoet/Cenificate and publicity of the resulty sucept n full ave probilited unless wittan permision i obtaned from the govemar of TETR

EMALMTC.002 Aev.5

Offica.

196 Phahormothin Aoad, Ladyas, Chatuchak,

Banighok 10900, Thakand

Ted {661 0 2579 112130 ext. 5219, 5225, 5217
{i8) 08 1089 6327

Head Office

35 M 3 Tarrban khlang Ha, Ampaos Khione Luang,
Changwat Pathurmihanl 12020, Thakand

Ted, (66} 0 2577 B34

Fae. (66} 0 2577 9009

Office/Laboratary
568 Mu 2 Tarnbon Bangpooeral, Amphoe Muang Samatpekan,
Changuat Samutpraken 10200, Thailand
Tal. (66) 0 2303 1672-80 eat, 115, 116
{66) 06 3219 9400
E-mail @ micgdistror th Website | www tistronth

113, 19823

T
AL

TITISTR ATICN IIT7
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-68/0159 MTC No, EEL.BP. 810168
The reported expanded uncerainty is based upon a standard inty multiplied by 2 £
factar k = 2, providing a level of confid of approxi 95%.
Nominal Output of Unit Under Test =94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 200Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RIEL
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB} (dB) TECE0942:2003 Class |
172 inch Bruel&Kjaer 4180 09391 .08 +0.10 +0.40 dB _1
2, Frequency
Standard Mi s M d Freg Deviated value [ Uncertainty Tolerance limit
Type (Hz) {Hz) (Hz) [ECE0942:2003 Class |
1/2 inch Bruel&Kjacr 4180 1001.5 1.5 +1.35 +1.0%
3. Total Distortion
i P M d Toral Distortion Uncentainty Tolerance limit
Type %) () [ECA(942:2003 Class |
112 inch Bruel&Kjeer 4180 1.35 =050 +3.0%

Note : 1. No adjustment.

2. The calibeator pressure correction was not included.

3. The microphone volume correction was included at level of .16 di

Calibrated by : Approved by
SR S
(Mr.Weerachai Deechaiyae) 3 Laypa)
T
23-PIETR
Electrical and Electronic Standards Laboratory
Date of Calibration ;22 Jan. 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 23 Jan. 2023 Ref : 201126801 1400184002

End of Certificate 22

FMELMTC 002 RevS

Head Office

35 Mu 3 Tamban Khiorg Ha, Amphoe Krlang Lusng,
Chargwat Pathumehani 12120, Thailand

Tl {66) 0 2577 S0%

Fan. (86 0 2577 9009

Office

196 Phahonyothin Aoad, Ladyac, Chatuchak,

Barghek 10900, Thaliand

Tl (66) 0 2579 1121-30 ext. 5219, 5225, 6217
{661 0B 1889 6227

Offica/Labaratory
668 Mu 2 Tamibon Bargpoamai, Amphoe Miang Samutpraksn,
Charqwat Samaprakan 10884, Thailand
Tel {66) D 2323 1672-80 et 115, 116
L) 8 215 Sa0
E-mail ; micgtistr,orth- Wabsite : wwi.tlstr o1.th

P A

NSC-TISHTIS 17024
T+TISTR CALIBRATION 6037

Thie resisits relate only T the iters tested/calibrated of valug assiged ,
Achvrtising the ReporCerificats and publicty of the results except in fill ane probibited unless wiitten perrmission 1 cbtained from the governor of TISTR

FM.BLMTE. 002 Rev.§

Head Office
35 Mu 3 Tambion Knleng Ha, Amhas Khiorg Lusng.
Chargwat Pathumthard 12120, Thaitard

Tal. (661 0 2577 9936

Fa. {661 0 2577 9009

Offica abaratary Office

&8 Mu 3 Tamisan Sargp: i, Arnghoe Muang prak 156 wathin Road, Ladyao, Chatuchak,

Chargwat Samutprakan 10280, Thatand Eanghak 10%00, Thailand -

Tel (66) & 2323 1672-80 ext. 115, 116 Tel. (66} 0 2579 1121-30 ext. 5219, 5235, 5217
{661 08 3219 94a0 (66 08 1889 GE2T

E-mall | mtcgtistronth Website : e tistronih

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL, BP. 89/0168

CALIBRATION CERTIFICATE

dby  :Integrated R h Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinbur, 25140,
Calih at  El land E i dards Laboratory, Industrial Metrology and Testing Service Centre.

Sai 1, ) dustrial Estute, Sukd it Ral., A Muang, Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature 123 £3)°C
Manufacturer @ ACO Relative Humidity {50+ 15) %
Madel 6226 Ambient Pressure 1(101.32521.5) kPa
Serial No. 2 1007144
Microphone : Type 7052 No. 79844
Preamplifier i

Standards used :

- Band Pass Filter Stanford Research Systems SR 650 /N 28712,

Condenser Microphone Briiel&Kjer 4130 SN 2889871,

Decade Attenuator Ando AL-205 /N 00464602,

Function/Arbitrary Waveform Generator Apilent 332204 SN MY 44042668,

Digital Function izer NF DF-193A 8/N 122037,
Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,

Measuring Amplifier Briel&Kjer 2636 S/N 1537484,

HoE s

Date of Receipt 114 Jan, 2025

: 17-18 Feb, 2025 1/9

Date of Calibration

The resils relate cnly 1o the (lers tested/calibrated or value assigned.
chvertising the Fepoet/Certificate and publicty of the results except In full are protibited urless wiitten permission is cbtsined from the governce of TISTA,

FMBLMTE00F Rev.S
Head Office Office/Laboratory Office.
35 8u 3 Ternbon Khlong Ha, Amahes Khiong Luang, 68 My 2 Ternbon Bangnoomai, Amphoe Muang Ssmutpesian, 196 Fhahonynittin Aaad, Ladyso, Chatuchak,
Changwat Pathumithan 12120, Thailand Chanpwat Samutprakan 10280, Thailand Hargkok 10900, Thaland
Yal, (86} 0 2577 8056 Ted. (64} 0 2328 167280 et 115, 116 Tel, (66) & 267% 112130 et. 5215, 5225, 5217
Fax. [56) 0 2577 8009 166) 09 3219 9440 (66 08 1BB9 6827

E-mail | mbogtistr.onth Website : wawtistr cth
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Request No. 21-68/0160

#. Power Amplifier Briiel&Kjer 2706 S/N 1517650,

9, Speaker Tannoy Limited, Great Britain British Patent No. 215300
10, Digital Multimeter Agilent 34400 A 5/N MY 44005560,
1. Py bk Ti TPA-303A §/N 2212,

Calibration Procedure !
This i was calibrated by using calibration proced
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration

no CP-102-02 and CP-102-03, which

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method, The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i has been calib

1 aguinst
Laboratory (EEL), which are traceabie to the International System of Units through the National Institute of
Mewrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty s based wpon a standard inty multiplied by a e factor
k=2, providing a level of of app 95%.
Date of Calibration  : 17-18 Feb. 2025

Thie resulls elate anly to the ilems testedcalibrated or value assigred.

MTC No. EEL. BP.

1 at the Electrical and Electronic Standards

BG0IER

259

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

1. Absolute Sensitivity

MTC No. EEL, BP. 89/0168

Reforence Acoustic

Measured value (dB)

Deviation

Signal (dB)

Before adjust After adjus

valie (dB) | Cluss 2 (441)

Timit L

(+dB)

of messurement (+dB)

93.99

937

G40 0.0 1KY

0.30

™A

—

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

wiis then completed at the display of 115.1 dB.

2, Self-generated noise

2.1 Normal test

Measured value ! permithed
(d8) (+dB) of measurement (+d15)
18.5 0.10 NiA

2.2 The microphone of the sound level meter w:

as replaced by electrical signal input device

Froguency | Measured value | Uy permitted
Weighting (dH) (+dB) of measurement (+dB)
A-Weight 16.3 010 N/A
C-Weight 24.7 010 NiA

Flat 26.7 0.0 NiA

Date of Calibration

1 17-18 Feb, 2025

39

P

Advertising the Repot/Certficate and publicity of the results excapt in full ane prohibited uniess wiitten permission is obtaned from the govemar of TIETR

FM.BLMTC.00Z Rev.S

Head Office

35 Mu 3 Tambon Knkong Ha, Amphoe Khlong Luarg,
Changwat Pathumshani 12120, Thaland

Tl (56) 02577 9036

Fiae, [66) 0 2577 9009

OfficesLaboeaton:
668 W 2 Tambon Amphoe Muang
Changwat Ssmutprakan 10280, Thailand
Tel. (64} 0 2375 167280 ext 115, 116
(651 0B 3219 M0
E-mail | mtogtistonth Website | wwwtistror th
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Office

Baaghok 10500, Thailand

I&46) 08 1859 62T

194 in Road, Ladyan, Chatuchak,

Tol. (640 2579 1121-3 et 5219, 5235, 5217

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 830168
3. Acoustical signal test of frequency weightings
Frequency | Devintion from frequency response (dB) Acceptaee limit Uncertainty | Maximum-permitied uncertainty
(Hz) A-weight [ C-weight Flag class 2 (£dB) (=dB) of measuremeant (+dB)
125 0.3 02 0.1 1.5 D45 0.6
1000 0.1 0.1 0.0 Lo (45 0.6
B 000 -8 -4.7 -4.8 50 (.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Devintion from frequency response (dB) T Lirmnit 1 inty | Mi ¥
Mz Acweight | Coweight Flai class 2 (xdB) (+dB) uf measurement (+di3)
63 0.2 (8] o1 20 0.20 0.6
125 0.l 0.2 0.1 1.5 0.20 0.6
250 0.2 0l 0.1 L¥ 0.20 .6
500 0. LAt 0.0 1.5 0.20 0.6
1 000 0.0 [IA1} 0.0 1.0 .20 06
2000 0.1 0.0 .1 20 0,20 0.6
4 000 -0.4 -0.2 0.0 3.0 .20 06
8000 -0.4 0.2 -0.1 50 0.20 0.7
Date of Calibration 1 17-18 Feb, 2025

Tha results retate only to tha mems tested/calibrated or value assqned.
Advartising the Report/Certiicate and publicity of the resuits except i full are prohibied unless withen permission & obtaired fram the: govemar of TGTH.

Hepd Office

35 Mu 3 Tamban Khlorg Ha, Amphoe khlong Luang,

Changwat Pathumthari 12120, Thailand
Tel (66) & 2577 9036
Fan, (660 2577 900%

Office/Laboratory

666 Mu 2 Tarrbon Bargpoams, Armphoe Muang Samutprkan,

Changvat Samutprakan 10280, Thalland

Tel, (fi6) 0 2323 1672-80 ext, 115, 116
(66} 08 3219 9340

E-mall - redc@tistr.onth Webse © wentistroeth

FMBLMTC002 Rev.5

Office

196 Phahosyothn Aoad, Ladyieo, Chatuchak,

Hangkok 10900, Thatand

Tel (6610 2570 1121:30 ext. 5219, 5225, 5217
(6] (4 18BS 6627

NEC-TISITIS | 7025
CALIBRATION 0057

lét‘;':_

The results relate only to the items tested/calibeated o value asslgned

Advertiing the Ropon/Certificate and pubiicty of the results sxcept in full are probibited unless witten permission is obtaned from the governor of TISTR B

FM BLMTC.002 Rew.5

Head Office

35 Mu 3 Tamison Khlong Ha, Amphoe Khiong Luang,
Changwat Pathumitnani 12120, Thafard

Tal. (58] - 2577 9036

. 166] 0 2577 009

Dffice:
i, kmphoe Muang , 198 T
Barghok 10900, Thalland

58 W 2 Tambon
Changwat Samutprakan 10280, Thaland
Tt (66} O Z323 1672-80 ext. 115, 1146
166108 3219 5440
E-mal - micgtntrorth Weliste © vaww Tist.on th

641 08 1880 GH2T

PR, Ladyao, Chatuchak,

Ted, (641 0 2579 1121-30 éxt: 5219, 5225, 5217

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

MTC No. EEL. BP. 890168

5, Long-term stability
Time Measured Value Dreviated value P Timit L i M perm.
(dB} (dB) class 2 (+dB} =dB) of measurcment {£dB)
Begin 94,0
2 0.0 3 10 01
End 94.0
6. Frequency and time weightings at | kHz
¢ t1 kHz
6.1 Frequency weightings a .
Freguency | Measured Value | Deviated value Agtep lirmit 1 permittod
Weighing (dB) (uB) class 2 (=dB) (=dB) of measurement (+dB}
A-weight 94.0 on 02 0.20 02
C-weight 94.0 0.0 02 0.20 0.2
Flat 94,1 0.1 02 0,20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Devinted value Accey fimit 1 permiticd
Weighting (dB) (dB) class 2 (14B) (=dB) of measwemint (+dB)
Fast 94.0 0.0 0.1 .20 02
Slow 94.0 00 01 020 02
Leg 4.0 LT 1 0.20 02
Date of Calibration  ; 17-1§ Feh. 2025 P i

Tha resuits relate cnly to the items testedcalibrated on value assigned

Advestising the Report/Certificate and pubiicty of the st mxcept in full ane probibited unless written peemisicn is obtaned from the govemor of TSTH

Head Office

35 Mu 3 Tamibon Fhiong Ha, Amphos Kidong Lusng,

Changwat Pathumthan 12120, Thalland
Tel (650 2577 9036
Fan. (6510 2577 005

Office/Laboratory

668 My 2 Tarnbion Sangpoormal, Amphoe Muang Samutgeskan,

Changwat Samutprakan 10280, Thaiand
Tel (66) 0 2323 1672-80 ek, 115, 116
() 08 3215 9940
Eemail  mecgstistr.on th Weksie - wantstr onth

i BLMTE.002 flv.3
Office
196 Phahormyethin Rasd, Ladmo, Chatuchak,
Barnghisk 10900, Thafland
Tal. (66 0 2579 1121-30 ext, 5219, 5225, 5317
{6E) 18 1889 6827
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7. Level linearity on the reference level range
Anticipated | Measared Value Dheviated value A Timit L A -permitted
walue (dB) (4B} (dB) elnss 2 (1dB} (4B} of messurement (+dB)
123 1220 0.0 Ll 0.30 0.3
121 1211 01 11 030 0.3
120 1200 0.0 Il 0.30 0.3
119 g1 0.1 Il 0.30 w3
114 140 0.0 11 0.30 03
109 109.0 0.0 L1 0.30 03
104 L0 0.0 L1 030 0.3
o9 991 0.1 i 0.30 03 ]
44 4.0 0.0 L1 0.30 03
B 9.0 0.0 i1 0.30 0.3
84 B4.1 0.1 11 0.30 0.3
9 791 0.1 L1 0.30 0.3
4 74.1 0.1 i1 0.30 0.3
69 69,1 0.1 11 0.30 0.3
64 6400 0.0 L1 0.30 03
59 9.0 00 i1 0.30 03
54 54.0 L1 (1] .30 0.3
49 45,0 0.0 L1 0.30 03
44 44.1 0.1 i1 030 0.3
39 %0 0.0 Ll 0.30 0.3
4 341 0.1 11 030 0.3
33 kxR [I8] il 0.30 0.3
Date of Calibration 17-18 Feb. 2025 £79
Thar results refate only to tha Mems tested/calibrated or value assigred. )
Adveisng the Feport/Certficale and publicity of the mesuity swcept in full are prohibited uriess wiitten permissicn s obtained from the governor of TISTR

FMBLMTC 002 Rev.5

Head Oifice
35 Mu 3 Tambon viong Ha, Amphoe Khicng Lusng.
Crangwal Pathurmthani L2120, Thaard

Tel (661 0 2577 0%

Fan, 16810 2577 9008

Office/Laboratory Office

68 Mu 2 Tarmbon gp> L Arrghoe Muang 196 i Road, Ladyan, Chatucha,

Chargeat Samutpeakan 10280, Thaliand Banghok 10900, Thalland

Tul. (66) 0 2323 1672-80 axt, 115, 116 Tel. (6] 02579 1121-30 ext. 5219, 5225, 5217
{66) 08 3215 9440 ] 08 1889 GHIT
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level mnge —
Range Anticipated valse | Measured value | Deviated [ Accep Timit] LI i T stted
(da) (dB)y vatlue (dB) | class 2 (edB) {+dB) of measurement (+dB)
4130 45 450 (X4} 1.1 0.30 03
30-120 s 350 0.0 11 0.30 03
20-110 25 255 0.5 1.1 .30 0.3
20-100 25 235 0.5 L1 0.30 0.3
20-90 a5 254 0.4 1.1 0,30 0.3
20-80 25 254 0.4 1.1 0.30 03
9. Tone burst response
Time Tonehurst Mensured value | Devialed P Timit| © inty | Maxi -permmifted
Weighting | Duration, Th {ms) {dB) value (dB) | class 2 (£dB) {+dB) of measurcment {<dB1
200 115.8 0.2 140 0.20 03
Fast 2 988 -0.2 +1.0;-2.5 0.20 03
0.25 896 0.4 +1.5;-5.0 0.20 03
Sl 200 109.4 -0.2 1.0 0.20 0.3
2 BO.R -0.2 +1.0;-5.0 0.20 03
200 1099 0.1 =10 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 0.20 03
0.25 B9 0.1 +1.5;-50 0.20 n3
Date of Calibration : 17-18 Feb. 2025 ;:_9

The results relate only to the beme testediealibrated or value assined
Advertising the Roport/Carificate and publicty of the resilts except in fll are pashibitad unless written perrrission % sbtained from the: governor of TISTR.

FMBLMTC.002 Rev.S
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL, BP. 890168

—)
Request No., 21-68/0160

7. Level linearity an the reference level range

Anticipated | Measured Value Deviated value timit L M permiticd

value (dB) (dB) (d) class 2 (+dB) {+dB) of measurement (+dB]
32 2t 0.1 1.1 .30 03
kS| 313 0.3 1.1 0.30 0.3
o 303 03 L1 0.30 0.3

8. Level linearlity including the level range contral

Al reference sound level on the reference level rnge

Range Anticipated value Measured value Deviated | Accepn Firmie] L A permitted
1as) {dB} valug (dB) | elass 2 (+dB) (+dB) of measurement (+df)
40-130 94.0 94,0 0.0 11 0.30 03
30-120 94.0 94,0 00 11 030 03
20110 940 94.0 0.0 11 0.30 03
20-100 94.0 94,0 0.0 11 0.30 03
Date of Calibration 17-18 Feb. 2025 249

Poa]

Thay results redate only to the toms testedicalibratad or value assigned
Achvartisng tha Repert Cartificate and publicity of the results excapt in full s probibited urkess withen permission is obtaned from the governce of TISTR

FMBLMTC.00Z RevS
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Offica/Laboratory
58 Mu 2 Tamban Bangpoamal, Amphee Muang Samutprakarn,
Chargwat Samutgraan 10280, Thaland
Tel. {66) D 2323 1672-80 ext, 115, 118
{661 08 3219 5480
E-mail : mtcgtistrorth Website - www tistrorth

NSC-TISI-TIS 17025

N
ITISTR CALIBRATION 01037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 89/0168

10, Peak C sound level

Numiber of cycles in Anticipated | Measured | Deviated |A Himitf 1 i i permitted
test signal value (dB) | value (dB) | value (dB) | class 2 (LdB) (+dB) of measurement (HdB)
Complete cycle 125.4 1258 04 30 020 0.35
Positive half cyele 1244 1242 0.2 2.0 0.20 0.35
Negative balf cycle 1244 1242 02 20 0.20 035
11. Overload indication
Mensured value (d) Devinted | Accep limit| L i i pesmitted
Pusitive one-half eyele | Negative one-half cycle | value (dB1 | class 2 (zdB) (+dB) of messurement (+dB)
131.1 131.1 o0 1.5 0.20 0.25
12. High-level stability
Time Measured Deviated value Timit Uncertainty irmim-persitied
value (dB) {da) whass 2 (£dBY {+dB) of measurement (+dB)
o o 0.0 03 010 01
End 1280

Approved by ©

Calibrated by :Q t j\?

(Mr, Pannasit Phasingsri) fL

“Dirécto
1 Q
Electrical and Eleamic |Ilﬁn|! Laboratory

Date of Calibration  : 17-18 Feb, 2025 Industrial Metrology and Testing Service Centre

Drate of Lssue 24 Feh. 2025 Ref - 201 1268011400185007

End of Certificate 9/9

The results refate oy to the iems tested/calibrated or value assgned
Achvartising the ReponCortficate and publicity of th sesults except in full am prohibited unless witian permission is obtaned from the govemor of TISTR

FM.BLMTC.O0Z Rev.S.
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Head Office
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Dffice/Laboratory
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC Ne. EEL. BP. 90/0168
CALIBRATION CERTIFICATE

Sub dby  :Integrated R h Center Company Limited.

Address

: 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140.

Calibrated at | Electrical and Electronic Standards Laboratory, ial Metrology and Testing Service Centre.

Soi IC, B Industrial Estate, Sukh it Rd., A.Muang, $ prakan 10280
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature 1(23+3)°C
Manufacturer  : ACO Relative Humidity {50+ 15) %
Model 16226 Ambicnt Pressure :{101.32521 5) kPa
Seril No, : 100145
Microphone : Type TO52NR No.TE402

Preamplifier i
Standards used :
1. Band Pass Filter Stanford Research Systems SR 630 5/N 28712
2. Condenser Microphone Briel&Kjer 4180 S/N 2889871,
3. Decade Attenuator Ando AL-205 /N 00464602,
Agilent 332204 S/N MY44042668.
DF-193A 8/N 122037,

4. Functi bitrary Wavef:

5. Digital Function Synth NF El
6. Sound Calibrator Broel&Kjaer 4231 §/N 3015154,

7. Measuning Amplifier Brilel&Kjzr 2636 S/N 1537484,

Date of Reeeipt : I4 Jan. 2025

Date of Calibration

Tha results relate only to the sems tested/caliorated or value assigned
Achverting the Repot/Certficate and publicity of the results mcept n full are probibited nkess witten pemmission s cbtained from the gavernor of TISTR

217 179
: 17-18 Feb, 2025 it

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP, 90:0168
8. Power Amplifier Briiel&Kjer 2706 SN 1517630,
9. Speaker Tannoy Limited, Greal Britain British Patemt Ne. 2153040,
101, Digital Multimeter Agilent 34401A S/N MY 34005560,

11 P b T TPA-303A §/N 2212
Calibration Procedure -
This i ‘was calit by using calibration p d no CP-102-02 and CP-102-03, which

were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related 1o the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

! intained at the Electrical and Electronic Standards

This has been | against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncertainty is based upon a standard Itiplied by a factor
k=2, providing a level of confidence of ip ly 95%.
Date of Calibration  : 17-18 Feb. 2025 &.’ 9

The results relate only to the terms tested/calibrated or value assigned
Acertung the Repot/Cenificate and publicity of the resulis sxcept in full ane probisted unles wiitten perrmission s chiained from the sovemor of TETH.

FMABLMTCO0Z Rev 5

FMUBLMTE.002 Rev.5
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Chamewat Pathurmnthan 12020, Thailand Changeat Samutprakan 10280, Thalland fangkok 10900, Thaland

Tel (66} 0 2577 90
Fan. [54) 0 2577 2009

Tel (66) 2323 167250 ext. 115, 115
6E) 08 321% 9940

Tel {661 [ 257% 1121-30 ext. 5219, 5225, S2LT
(66) 08 1689 6827

Head Office

35 Mu 3 Tembzn Khlong Ha, Amphce Khlong Luang,
Changeit Fathumtfian 12120, Thaland

Tel (66} 0 2577 9036

Fax, (56} 0 2577 9009

OfficesLaboratory
668 Mu 2 Tamben Bangooomai, Amphoe Muang Samutprskan,

Changwat Samutprakan 10280, Thaland
Tek, 166} 0 2323 167280 ext 115, 116
164} 08 3219 9940

Office

196 Phahanyathin Rosd, Ladyao, Chatuchak,

Bangkok 1000, Thatland

Tal, (56} 0 2579 1121-30 ext. 5219, 5225, 5217
(54} 08 1889 6827
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Request No. 21-68/0160 MTC No. EEL. BP. $0/0168

1. Absolute Sensitivity

Reference Acoustic Mcasured value (dB) | Deviation |A Tiamut L permitied Frequency |Deviation from frequency resp {dE Accey Limnit L ™
Signal {dH) Before adjus Afier adjust | value (d8) | Class 2 (£dB) (dB) of messurement (+dH] (Hzy A-weight | Coweight Flat elass 2 (4dB) (+dB) of meagurencat (+d8)
9399 925 94.0 0.0 1.0 0.30 WA 125 0.4 .1 0.1 15 0.45 0.6
Note: The external was firstly p |, The internal calibration adjustment 1000 0.1 0.2 0.2 1.0 0.45 0.6
was then completed at the display ol 117.0 dB. # D00 -4.2 <36 -44 5.0 0.45 0.7
1. Self-generated noise 4. Electrical signal test of frequency weightings
1.1 Normal test Frequency | Devistion from frequency resy H eptance limit L i permitted
Mensured value Uneertainty Maximum-permitted uncertainty (Hz) A-weight | C-weight Flat cluss 2 (4dB) (+dB) of messurement [+dB)
(dB) (+dB) of measurement (+dB) £3 01 01 01 20 0.20 0.6
253 0.10 NIA 125 01 01 0l 1.5 0.20 0.6
250 0.1 01 o1 15 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.1 0.0 0.0 L5 0.20 0.6
Frequency | Measured value |1 i i permiticd i 1 000 0.0 0.0 0.0 1.0 0.20 0.6
Weighting (dB) {+dB) of measurement {2dB) 2 00K 0.1 0.0 ol 20 .20 .6
A-Weight 245 0.10 NIA 4000 -0.3 L1 0o 30 020 0.6
C-Weight 26.7 010 NiA 8000 -3 0.1 0.1 30 20 07
Flat 33 010 NiA
Date of Calibration  : 17-18 Feb. 2025 si /9 Date of Calibration  : 17-18 Feb. 2025 4/9
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3. Acoustical signal test of frequency weightings

Thi results relate anly to the items tested/calibrated or value assgned.
Advertiing the Report/Certificate and publicity of the results excapt in full ane probibited unless witten permission |5 ottaned from the governor of TISTR.
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5. Long-term stability
Teme: Measured Value Diaviated value A timit Ll permitted
(dB) [dB) cluss 2 (+dB) (2dH) of measurement (4B}
Begin 94.0
1A} 03 010 0.l
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Freguency weightings at | kHz
Frequency | Mensured Value Devinted value limit [} permitied
Weighting (dB) {dB) class 2 (+dB) (B} of measurement (+dB)
A-weight 940 L1} 0.2 0.20 0.2
C-weight 94.0) 0.0 02 0.20 02
Flat 4.1 0l L1} 0.20 0.2
6.2 Time weightings at 1 kHz
Freguency | Measured Value | Devinted vakse Aceey limit LI permitted
Weighting {dB} (dB) class 2 {xdB) (am) of measurement (B}
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 al 0.20 02
Lzq 94.0 0.0 Ul 0.20 0.2
Date of Calibration  : 17-18 Feb. 2025 1&:?
The results ralate only to the terms tested/calibrated or value assipned
Advertising the Aeport/Certificate and publiciy of the results except in full are prohibited unless wiltten permission is cbtained from the govemaor of TETR.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No, EEL. BP. 50/0168
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value A limit L permitied unceriainty|
value (dB) (4B} (di) cluss 2 (+dB) (+dB} of measurement (+dB)
122 1218 -l Lt 0.30 03
11 1209 -1 1.1 0.30 03
120 119.9 0.1 1.1 0.30 03
1% 119.0 0.0 L1 0.30 0.3
114 113.9 -0.1 11 0.30 0.3
109 1089 0.1 1.1 0.30 0.3
104 LR -0.1 1.1 0.30 0.3
99 99.0 0.0 L1 0.30 0.3
94 94.0 0.0 11 030 03
BG B89 -0 Ll 0.30 03
84 84,0 0.0 11 .30 03
3 74940 00 L1 0.30 0.3
T4 4.0 0.0 (M 0.30 0.3
] 690 0.0 L1 030 0.3
il 63.9 0.1 L1 0.30 03
59 589 0.1 11 0.30 0.3
54 539 0.1 1.1 0.30 03
49 489 0.1 1.1 030 0.3
44 440 0.0 L1 0.30 03
kL kLA U1 11 0.30 0.3 |
34 340 0.0 1.1 0.30 0.3
33 3il 0.1 L1 .30 0.3
Date of Calibration  : 17-18 Feb, 2025 ‘;{:’ 9
The results mlate anly to the items tested/cal ibrated ar value sssigned
Addvertisng the Report/Certificate and publicity of the nesults sept in full ane probibited unles witten pemission i cbtained fom the govemar of TETH
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7. Level linearity on the reference level range
Anticipated | Mensured Value Deviated value A limit Ui permiticd
valuc {dB) (dB) {dB) el 2 (=dB) (+dB) of measurement (+J8)
iz 322 0.2 1.1 0.30 03
31 3.2 0.2 1.1 0.30 03
30 Rl 0.3 1.1 .30 0.3
8. Level lineurlity including the level range control
At reference sound Tevel on the reference level range
Range Anticipated value | Measured value | Deviated |A liemit] € i i -permi
{d8) (B} value {dB) | class 2 {2dB) (B} of measurement (£dB)
40-130 94.0 94.0 0.0 i 0.30 0.3
30-1200 94.0 4.0 i1} 1.1 0.30 0.3
20-110 4.0 94.0 0.0 1.1 0.30 03 |
20-100 94.0 9.0 0.0 L1 030 03
Date of Calibration  : 17-18 Feb. 2025 5’.:?_
The resuits relate only to the iterns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full ae prohibited urkess witten permission is obfaired from the sovernoe of TISTR.
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Ranyge Anticipated value | Measwred valoe | Deviared |4 Fimit] 1 i i permitied
{dB)y (4B value (dB) | class 2 (HdB) {2elB) of measurement (+dB)
40-130 45 450 0.0 1 0.30 03
30-120 a5 350 0.0 L1 .30 03
20-110 25 254 04 1.1 0.30 0.3
20-100 25 25.5 0.5 i1 .30 03
20-90 25 256 0.6 N 0.30 0.3
20-30 5 25.5 0.5 1.1 (.30 0.3
9. Tone burst response
Time Tonehurst Measured valse | Deviated | Accep limmief L i i -permitted
Weighting | Duration, Th {ms} {dB) value (dB) | class 2 (£dB) {+dB) of measurement 2dB)
200 1158 €2 .0 0.20 0.3
Fast 2 98.8 .2 +1.0;-2.3 0.20 03
0.25 9.6 0.4 +1.5;-5.0 0.20 0.3
200 1094 02 10 .20 03
Slow
b ] 898 02 +1.0;-5.0 0.20 03
200 109.9 0.1 1.0 20 03
SEL 2 0.0 oo +1.0;-25 0.20 0.3
015 0.9 0.1 +1.5;,-5.0 0.20 03
Date of Calibration  : 17-18 Feb. 2025 L
The results ralate only to the items tested/calibrated or value assigned.
L Acvatising the Repor/CTertificate and publicity of the results meept in full ane probibibd wless witten permission & obtained from the: govemar of H!ﬂ'd
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10, Peak C sound level

Number of cycles in Anticipated | Measored | Deviared |A Fimit] 1 Aaxi -permitted
st signul value (dB) | valise (dB) | valie (€8] | chass 2 (£4B) (+dB} of measurement (dl}
Complete cycle 1254 1258 0.4 k] 0.20 035
TPusitive half cycle 1244 1242 0.2 20 0.20 035
Negative half cycle 1244 124.2 0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Devited |A Temit] L i i permi
Positive one-halleycle | Negative one-lalf eyele | valoe (dB) | class 2 (+dB} {8 of measurement (+dB]
131.1 1311 0.0 1.5 0.20 0.25
12, High-level stability
Tume Ieasured Deviated vaboe Accep limit U ity permitied
valuc (dB) (dB) cluss 2 (£dB) (448) of measurement (dB)
Begin 129.0
00 03 010 1
End 129.0

Approved by ;

Calibrated by p @u

(Mr. Pannasit Phasingsri)

Electrical and ¥
Date of Calibration  © 17-1% Feb. 2025 Industrial Metrology and Testing Service Centre
Date of [ssue : 24 Feb, 2025 Ref : 201 126801 1400185008 Date of Receipt 2 14 Jan, 2025
End of Certifi 99 7 149
of Certificate Date of Calibration - 17-18 Feb. 2025 &

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRE

Request No. 21-68/0160 MTC No. EEL. BP, 91/0168

CALIBRATION CERTIFICATE

submitted by | iR h Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A_Srimuahaphote, Prachinburi, 25140,
Calibrated at : Electrical and Electronic Standards Lab . Industrial A logy and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukh it Rd., A Muang, Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature (23£3)°C
Manufacturer T ACD Relative Humidity {50+ 15) %
Model 16226 Ambient Pressure 1 (101.325+1,5) kPa
Serial No. (100146
Microphone : Type T052ZNR No.78402

Preamplific -
Standards used :

- Band Pass Filter Stanford Research Systems SR 650 S/N 28712,

Condenser Microphene Briiel&Kjer 4180 S/N 2885871,

Decade Attenuator Ando AL-2035 S/N 00464602,

Function/ Arbitrary Waveform Generator Agilent 332204 SN MY 44042668,
Digital Function Synthesizer NF Electronic Instruments DF-193A 5N 122037,
Sound Calibrator Bruel&Kjaer 4231 /N 3015154,

Measuring Amplifier Briiel&K jeer 2636 S/N 1537484,

HoE o o oM

Tha rasults melate ordy te the fems tested/calibrated or valin assigned.
Acvertising the Report/Certificate and publicity of the results sxcept in full are prohibited unless wiitten pesmission |5 obtaned from the: govemar of TISTR.

Thar rasults relate anly to the ems tested/calibrted o value assqned.
Aubvertising the fieperiCertiicats and publicity o the results except in full ar prohibited unless writhen permissien s sbtaned from the govemor of TETH,
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35 Mu 3 Tamibon Khiong Ha, Arghoe Khlong Lusng. 663 Mu 2 Tarbion Arrphos Muang 196 P athin Aoed, Ladyao, Chatuchak,
Changwit Pathuerithani 12120, Thailand Changwat Sammstprakan 10280, Thattand Bargink 10907, Thalland
Teel. {861 0 2577 505 Tel {66) 0 2323 1672-80 ext. 115, 116 Tek. (66} 0 2579 1124-30 ext. 5219, 3225, 5217
Faus, {56} 0 2577 9007 (i) 08 3219 9a40 66108 1559 6R27
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&, Power Amplifier Briel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No, 215300,
10, Digital Multimeter Agilent 34201 A 8/N MY 44005560,
11. B il Ti TPA-303A S/N 2212,

Calibration Procedure

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration
procedires were reluted 1o the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standurds maintained at the Electrical und Electronic Standurds
Lahomtory {EEL), which are iraceable to the International System of Units through the National Institute of
Metwrology (Thailand).

FABLMTC002 Aew. 5

Head Office OfficeLabaratory Office
35 M 3 Tambon Knlong Ha, Amphoe Kiiong Lusny, 668 Mu 2 Tamibon Bangponmai, Aemphos Musng Samulprakan, 196 Phahoryathin Aoed, Ladiad, Chatuchik,
Changwat Pathurnthani 12120, Thailand Chargwat Samusprakan 10280, Thailand Bangrak L0900, Thadand
Tal, (6] 0 2571 0036 Tek {66) 0 2323 167260 ext. 115, 116 ek, (66} 0 2579 1125-30 ext. 5219, 5225, 5247
Fast. (6] 0 2577 9009 (6] 08 3315 9440 154} 08 1580 6877
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WEC-TIST15 17025

VITETR CALIBRATION 1037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No, 21-680160 MTC No. EEL. BP. 91/0168

1. Absolute Sensitivity
Refercnce Acoustie Measared valwe (dB) Deviation (A Hirmia L i i permitied
Signal (dB} Before adjust] Aler odjest | value (dB) | Class 2 (=dB) {4dB) of mensurement (+dB)
9399 927 94.0 oo 1.0 0.30 NiA

Note: The external calibration adj was fisstly performed. The internal calibration adjustment

wa then completed at the display of 95.1 dB.

1. Self-generated noise

2.1 Normal tesi
Measured valwe Uncertainty Maximum-permitied uncertainty
(4B} {+dB) of measurement (+dB )
231 010 Nia

2.2 The microphone of the sound level meter was replaced by electrical signal input device

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the Frequency | Measored value | -permitted
measured vilues only. Weighting (dB} (+dB) of measurement (+dB)
The reported expanded uncertainty is based wpon o standard i Iriplied by o age factor A-Weight 22.5 (A NA
k=2, providing a level of confi of approxi 95%, C-Weight 276 0.10 NIA
Flat 3 010 NiA
Date of Calibration 17-18 Feb. 2025 .éi? Date of Calibration  : 17-18 Feb, 2025 349
The results retate only to the items tested/calibwaled or value assgned. The resudts relate only to the items tested/calibrated o value assianad.
dvertiting the Repor/Certficate and publicity of the results except In full ane prohibited unlass writien permission is abitained from the govemar of TIETR Advrrtising thie feportCenificate and publicity of the results sscept in fuil are probibited unkess wiithen parmission is obiained from the goverar of TISTR
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3. A signal test of freq ighting
Frequency | Deviation from frequency response {dB)| Accep limit L i i permitted
(Hzl A-weight | C-weight Flat class 2 (+4B) (+dB) of measurement (+d13)
125 07 0.5 00 1.5 045 0.6
1 000 0.2 (i8] {1 1.0 0.45 LI
# 000 -4.4 -4.2 4.4 5.0 0.45 [
4, Electrical signal test of frequency
Froguency | Deviation from frequency response (dB) A limit L i i pormitted
(Hz) A-weight | C-weight Flat class 2 (+dB) [+dB} of measurement (+dB)
63 0.3 ol 1 20 0.20 0.6
125 o1 0.1 1.3 15 0.20 0.6
250 0.1 0.l 0.1 1.5 0.20 0.6
500 01 0.0 0.0 L5 020 0.6
1000 L] 0.0 A1) 1.0 0.20 0.6
2000 -1 00 [EA 20 0.20 .6
4000 L4 0.2 LR} 0 0.20 0.6
B (00 0.3 -2 -l 50 0.20 LI
Date of Calibration : 17-18 Feb. 2025 ﬁ;ﬂ_
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5. Long-term stability
Time Mensured Value Devinted value Accey lemit L i i permitied
(dB] (dB) whuss 2 {=dB) {HdB) of measurement {(2dB)
Begin 94.0
0.0 03 0.10 0.1
End 240
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Drevinted value A limit Ui i B permitted
Weighting [dB) (dB) class 2 (=dB) (B} of measurement (=dB)
A-weight G40 0.0 0.2 0.20 02
C-weight 4.0 0.0 02 0.20 0.2
Flat 94.1 1 02 0.20 02
6.2 Time weightings at 1 ke
Frequency | Messured Value | Deviated value Aceey Timit 1 i 4 d
Weighting (a\) (dB) class 2 (4B} {+dB) of meagurement (+dB)
Fust 94.0 0. 0.1 020 0.2
Slowr G4.0 (121} [I4] 0.20 0.2
Leg 24.0 o0 a1 .20 02
Date of Calibration = 17-18 Feb. 2025 ;Swf 9
Tk
The results relate only to the iems tested/calibeated o value asskred
Advrtising the RepotCenficate and pubicity of the results sxcept in full s probibited unless witten pemmission i cbtaned from the gevemar of TETR
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value 7 Timix i i g i
value (dB) {dB} (B} cluss 2 (+dB} (B} of measurcment (HIBE)}
122 1218 0.2 11 030 [}
121 1208 0.1 1.1 0.30 0.3
120 1195 0.1 L1 0.30 0.3
1o 1189 =01 e | 0.20 0.3
114 1138 0.1 1.1 0.30 03
109 1089 .l Ll 0.30 0.3
104 H3a.e =01 Il 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 L1 0.30 0.3
B BEG -0l 11 0.30 03
4 B4 0.l 11 0.30 03
kLl 7RG -0.1 11 030 03
74 739 =01 1.1 0.30 0.3
69 6.9 =01 1.1 030 03
64 639 -1 11 030 03
59 588 02 11 0.30 0.3
54 539 0.1 11 0.30 03
49 489 0.1 1.1 0.30 03
a4 44.2 0.2 11 0.30 0.3
39 300 0.0 11 0.30 0.3
34 341 0.1 1.1 0.30 i}
33 332 0.2 11 0.30 0.3
Date of Calibration  : 17-18 Feb. 2025 6/0
— P
The results relste anly to the items tested/calitented of value assiged.
Advertising the Repart/Cortificate and puslicity of the results except in full am prohibited unless witten pemission s obtained from the govamar of TISTA.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
MTC No. EEL. BP. 9110168

Request No., 21-68/0160
7. Level linearity on the reference level range
Anticipated | Measured Value Devinted value k! limit 1 i i permitied
value (dB) (dB) (di) class 2 {2dB) (=dBj of messurement (+d8)
32 323 03 i1 030 0.3
£l 4 04 1.1 0.30 03
30 304 0.4 11 0.30 03

8. Level linearlity including the level range control
At reference sound level on the reference level mnge

Runge Anticipated value [ Messred value | Deviated |Acceptance limit] Unceriinty i permitted
(dB) (dB) value (dB) | class 2 (zdB) {+dB} of measirement (0B}
40-130 G40 94.0 .0 11 0.30 03
30-120 4.0 940 a0 11 030 03
20-110 4.0 94.0 0.0 1.1 0.30 0.3
20-100 4.0 S4.0 {1} 11 0.30 0.3
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR} THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No.21-68/0160 MTC No. EEL. BP. 91/0168 Request No, 21-68/0160 MTC No. EEL. BP. 91/0168
£, Level linearlity including the level range control 1l Peak C sound level
At reference level at 5 dB greater than the under-range on a level range Mumber of cycles in - | Anticipated | Measured | Deveated 7 Tiemie| L i permmitted
Range Anticipated valug [ Measured value | Deviated | Accep limit| L o i permitied inty test signal vatlie (dB) | walue (dB) | valee (dB) | class 2 (=dB) (4] of measurement (+dB)
(dB) (dB) value (dB) | class 2 (=dB) (+dH) of measurement (+dB) Complete cycle 1254 125.8 04 EX:) 0.20 035
40-110 45 45.0 (1) 1.1 0.30 0.3 Pasitive hall cycle 124.4 1242 0.2 0 0.20 0.35
30-1200 35 350 0.0 L1 .30 03 MNegative half cycle 1244 1242 0.2 20 0.20 035
20-110 FL] 258 08 1.1 0.30 03
20-100 25 258 0.8 1.1 0.30 0.3 11. Overload indication
: —
20-90 5 256 0.6 L1 0.30 0.3 Measured value (dB) Deviated | Acceptance limit] 1 inty | Maxi permiticd i
20-80 25 257 07 11 0.30 [} Pasitive one-half eyele | Megative ane-half cycle | value (dR) | class 2 (4dB) {=dB) of mesrement (£dB)
131.1 131.1 00 1.5 0.20 0.25
4. Tone bursi response
Time Toncburst Measured value | Dieviated | Aceeptance Fmit] Ls i i permittied i 12. High-level stability
Weighting | Duration, Th {ms) {dm) value (dB) | class 2 (1dB) (+dB) of measurement (+dB} Time Pensured Dhovinted value Aceep lirmit 1 i o d
200 1158 -0.2 +1.0 0.20 0.3 value (dB) (dB) class 2 (+dB) {+dB) of mensurement (AR}
Fast 2 988 0.2 +1.0; <25 0.20 0.3 Begin 129.0
035 896 04 | 1550 | 020 03 End 1200 e % L i
Sl 200 109.4 0.2 z1.0 0.20 0.3
2 BB 0.2 +1.0; 5.0 0.20 0.3
200 1099 0.1 +10 0.20 03 Calibrated MQ Approved by :
SEL 2 0.0 0.0 +1.0;-2.5 0.20 03 WEat e
0.25 0% -1 +1.5;-5.0 0.20 0.3 (My, Pannasit Phasingssi) Fa K
= pnrecior
Electrical -n?nl‘lmruﬁdm Laboratory
Date of Calibration  : 17-18 Feh. 2025 Industrial Metrology and Testing Service Centre
i Date of Issue : 24 Feb, 2025 Ref : 201126801 1400185009
Date of Calibration - 17-18 Feb. 2025 S0 End of Certificate 979
The results relate only to the tems tested/calibrated or value ausigned. 0 ] Thar rasults redate only to the items testedrcalibratod or value assigred. ]
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P A = I
TITETR c?ffﬁ?f%?ﬂ ﬁ?’ ) TIETR C?E&Pf'}xr;: a;ggjs
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRR THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP, 94/0168 Request No. 21-65/0160 MTC No. EEL. BP_ 94/0168
CALIBRATION CERTIFICATE & Power Amplifier Briel&Kjer 2706 $/N 1517650,
9, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401 A S/N MY 44005360
Sub by :Inteprated Research Center Company Limited. 1L P ble A T TPA-303A S/N 2212,
Address : 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Serviee Cenlre. Calibration Procedure :
Soi 1C, | Industriul Estate, Sukbumvit Rd,, A.Muang, prakan 10280, This instrument was calibrated by using calibration peocedures no CP-102-02 and CP-102-03, which
Lnstrument Calibrated : Ambient Environment were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013), These calibration
Description + Sound Level Meter Temperature H23£3°C procedures were related to the electrical and acoustic signal fests, The electrical signal test was carried out with the
Manufacturer : Delta OHM Relative Humidity 1 (50 15)% direct measurement method. The acoustic signal test was performed in an anechoic rmom with the comy
Maodel HD 2010UC Ambient Pressure  ; (101.325£1.5) kFPa R
Serinl No, : 11040842479 This i Thas heen calit | aguinst dards mainteined at the Electrical and Electronic Standards
Microphone : Type UC-52 No.114674 Lahoratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier - Delta Type HDZ010PNEZ No 11001018 Metrology {Thaitand),
Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
1. Band Pass Filter Stanford Research Systems SR 630 S/N 28712, tmeasured values only,
2. Condenser Microphone Briicl&Kjaer 4180 S/N 2889571, The reported expanded uncertainty is based upen a standard unceriainty multiplied by u coverage factor
3. Deeade Atienuator Ando AL-205 S/N 00464602 k=2, providing a level of confid of approxi ly 95%.
4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668.
5. Digital Function Synthesizer NF El ic I DF-193A /N 122037,
6. Sound Calibrutor Broel&cKjaer 4231 /N 3015154,
7. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,
Date of Receipt - 14 Jan, 2025
Date of Calibration : 17-18 Feb. 2025 J 9 Date of Calibration 1 17-18 Feb. 2025 é;“?_
The results relate only to the items tested/calibrated or value ssgnad. The sesults refate only te the lterms testedieslibrared o value asgred
Advertigng the ReportACerificate and publicity of the results exoept in full ane prohibited unless withen parmission (s obigined from the govemorn of TESTR. Advertisifg the Report/Cortificate and publicity of the resuits skeept in fAL are prohibited unless written permission s abtased from the govenon of TEETR
FRABLMTC.002 R FMLBLMTE 002 Aev.5
Hesd Dffice Office/Laboratary Offica Head Office Offica/aboratory Office
35 Mu 3 Tamkan Knlong Ha, Amptios Khiong Luang, 668 Mu 2 Tarmhon Bangooormal, Amghoe Misng Samutprakan, 196 Phahonyothin Aosd, Lagyao, Chatuchak, 35 Mu 3 Tambon Khlong He, Amphoe Khiong Luang, 668 Mu 2 Tambon Bangpoomas, Amphoe Muang Sarutprakan, 196 Phahonyoifin Aoad, Latyan, Chatuchak.
Changwat Pathurmthant 12120, Thailard Changwat Samwitprakan 10280, Thalkard Banghak 10500, Thaland Changeial Pathurnthani 12120, Thadand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thakand
Tel. (66}0 2577 9036 el (86} 0 2323 167280 eat. 115, 116 Tel {66} 0 2579 1121-30 ext, 5219, 5225, 5217 Tel. [66) 0 2577 9036 Tel, (681 D 2323 1672-80 ext. 115, 116 Tel_ (661 0 2579 1121-30 e, 5219, 5225, 5217
Fax, {6610 2577 9009 (661 08 3219 9940 (66} 18 1889 6521 Fax, [661 0 2577 5009 e 08 3259 9040 {661 08 1859 6527
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NSC-TISETIS 17025

TITISTR

CALIBRATION 0037

Request No. 21-68/0160

1. Absolute Sensitivity

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

i

MTC No. EEL. BP. 94/0168

Reference Acoustic Measured value (dB) | Deviation |A b permitied
Signal (48} Before adjust] Afer adiest | valus (dB) | Class 2 (4dB) | (2dB) of measursment (2dB)
93.95 933 94.0 [IN] 1.0 0.30 N/A

was then completed at the display of 94,0 dB,

2. Self-generated noise
2.1 Normal test

Note: The external calibration sdjustment was firstly performed. The internal calibration adjustment

Measured value Uscertai mum-permitied
(dB) (8] of measurement (B}
19.6 10 NiA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value (L permitted
‘Weighting {dB} LkdB) of measurement (B}
A-Weight 183 010 NIA
C-Weight 245 0.20 NiA

Flat 2649 .30 NiA

Date of Calibration

: 1718 Feh, 2025

39
Flan|

Head Office

A5 Mu 3 Tambor Knlong Ha, Amphos Khlong Lusag,
Chargwat Pathumthars 12120, Thailand

Tel. (66) 0 2577 2056

Fax 16630 2577 9009
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Acheertising the Repot/Certificate and publcity of the results evcept in full ane probibited untess withen permission i obtain

et freem the govemar of TISTRL

Office/Laboratory
£63 Mu 2 Tamben Bang , imgshos Miang

FAMBLMTL.002 Rev.5

Offica
196 Phaharyethin Road, Ladyao, Chatuchak,

Changwat Sarutprakan 10580, Thatand
Tel. (641 0 2323 167280 e, 115, 116
{61 08 3219 9440
E-rmail : mbcstistronth Website © wawistrorth

Bangkok 10200, Thailand
Tel, (66) 0 2579 1121-30 ext. 521%, 5225, 5217
66) 08 1889 6827

E

A

NSC-TISETIS 17024
CALIBRATION 0637

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) —|
Request No. 21-68/0160 MTC No. EEL, BP. 94/0168
3. Aconstical signal test of frequency weightings
Frequency | Deviation from frequency response (d8) Limit L permitted

{Hz} A-weght | C-weight Flat clnss 2 (£dB) (+dB) of measurement (B}

125 0.4 0.3 2 1.5 .45 e

1000 0.5 0.5 0.5 1.0 .45 0.6
000 -4.0 -39 -4.0 50 0.45 0.7

4. Electrical signal test of frequency weightings S
Freqaency | Deviation from frequency responsa (dB) A Tmit L permitted i

(Hz) A-weight | Coweight Flat class 2 (zdB) (B} of measurement (+df )

63 -0.1 0.2 0.3 20 0.20 0.6

125 0.1 -1 -0.2 1.5 0.20 0.6

250 [iA1} 0.1 0.1 1.5 0.20 0.6

S04 0. 0.0 [iX1] 1.5 0.20 0.6 —

1 000 LAl a0 0.0 Lo 0.20 0.6
2000 0 0.1 0.1 20 0.20 0.6
4 000 ol L] 0.1 30 0.20 0.6
£ 000 o1 01 ol 50 0.20 0.7

o 4/9
L Date of Calibration  ; 17-18 Feb. 2025 Pl
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-68/10 160 MTC No. EEL. BP, 94/0168
5. Long-term stability
‘T Measured Value | Deviated vale A limit 1 i Maxi permiticd
{d8) {dB} class 2 (2dB) (4dE) of messuremsent (+dB)
Begin 94.0
00 03 0.10 0.1
End G4.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Fregquency | Measured Value | Devined value Timit Ui permitied
Weighting {dB) (dB) ciass 2 (1dB} (a8} of measurement (+dB)
A-weight 4.0 0.0 0z 0.20 6.2
C-weight 94.0 0.0 0.2 0.20 02
Flat 94,1 ol 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured Value Drevinted value Acoep Temit 1 permitted
Weighting (dH) ey class 2 (+dB) {+dB) of measurement (+dB)
Fast G4.0 0.0 01 0.20 0.2
Slow 94,0 0.0 0.1 0.20 0.2
Leg 4.0 0.0 01 0.20 0.2
Date of Calibration 1718 Feb, 2025 i
The resudts relate anly o the (tems testad/calibrated or value assigned N
Lmn'“w the RepomCertificate and publicty of the results swoept in full ane poobibited unbes wiilten permission i abtaned from the: govemor of TISTR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No, 21-68/0160 MTC No. EEL. BP, 94/0168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value limit i i A
value {dR) {dB) {dB} cluss 2 (£dB) (4dB) of measurcment (HdB}
120 1200 0.0 L 030 0.3
119 1190 0.0 1.1 0.30 0.3
114 114.0 0.0 Lt 0.30 03
1% 1080 0. 1.1 0.30 0.3
104 104.0 0.0 11 030 03
9 9.0 0.0 L1 030 0.3
G4 4.0 LA 1.1 0.30 0.3
L 9.0 0.0 11 0.30 0.3
14 340 (L) 11 0.30 03
9 790 0 1.1 0.30 0.3
T4 T4.0 0.0 1.1 0.30 03
69 Gl 0.0 11 030 03
4 G40 0.0 5 0.30 0.3
59 590 0.0 1.1 0.30 0.3
54 M0 0.0 11 0.30 a3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 LR 1.1 0.30 03
43 430 0.0 11 130 03
42 421 0.l 1.1 030 0.3
Date of Calibration : 17-18 Feb. 2025 Vg
1= Py
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TITSTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 94/0168
7. Level linearity on the reference level range
Anticipated | Measured Value | Devinted vahse Tt ! i i permiticd
value (dB) (dB) {dB) cluss 2 {(+dB) (HdB) of measurement (£dB)

41 41.1 0.1 1.1 0.30 03

40 4001 01 1.1 0.30 03

kL] 301 1 Il 0.30 03

8. Level linearlity including the level range control
At reference sound level on the reference level range
Range Anticipated value | Measured value | Deviaed |A Limie| LA i Aaxi permitted
{dH) (dB} value (dR) | elass 2 {2dB) (B} of mcasurement (+dB1
A0-140 94.0 940 (L1} 11 0.30 03
50-130 94.0 940 0.0 i1 0.30 03
40-120 94.0 94.0 0.0 L1 .30 0.3
30-110 94.0 4.0 0.0 1.1 030 0.3
20-100 4.0 94.0 0.0 1.1 0.30 0.3
—_Dalt of Calibration : 17-18 Feb. 2025 _g:i
Thes results ralate only to the items tested/calibrated or value auligrad
Achenising the Report Certificate and publicity of the results axcapt in full ame prohibited urkess wiltten parmison is abtaned from the govenor of TITH

FMLBLMTC002 RS
Head Office
5 Mus 3 Tamicon Khlong Ma, Amphoe Khlong Luarg,
Charsgwast Pathurmthan 12120, Thaland
Tel (66) 0 2577 903
Fan (66) 0 2577 9009

Office/Laboratory Office

bl e 2 Tarnbon Barem , Armphios Muang L 194 Pnahy hin Rioad, Ladyao, Chatuchak,

Chanpwat Samutgrakan 10780, Thatland Banghok. 1000, Thailand

Tel. (661 0 2323 1672-80 ext: 115, 116 T, (66) 0 2579 1128-30 ext, 5315, 5225, 5217
(6] 08 3719 9420 (66) 08 1889 82T

Email - mtcgitistuanth Wabsite - wwwtistrorth

&

NSC-TISI-TIS 17025

P A

WSC-TISETIS 17024
TSR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-68/0160 MTC No. EEL. BP. 94/0168
8. Level linearlity including the Jevel range control
At reference level at 5 dB greater than the under-range on a level range

Ronge Anticipated value | Measured valoe | Deviated |Accep lianig] 1 permittesd
{dB) {dB) valoe (dB) | class 2 (£dB} {=dB) of measurement [HdB)
60140 65 65.0 .0 11 0.30 0.3
50-130 55 550 0.0 1.1 30 0.3
40-1200 45 450 0.0 1.1 0.30 03
30-110 35 352 0.2 1.1 0.30 0.3
20-100 FL] 253 03 L1 .30 03
9. Tone burst response
Time Tonchurst Measured vatue | Deviated A Limmit| U i permiticd
Weighting | Durstion, Th (ms) (dB)} wvalue (dB) | class 2 (0B) (+dBY of measurement (+dB}
200 1158 0.2 +1.0 0.20 0.3
Fast 2 938 0.2 +1.0;-2.5 0.20 0.3
0.25 LEX 0.4 +1.5;-5.0 0,20 0.3
200 1094 0.2 A1.0 .20 03
Siow 2 B9.E 0.2 +1.0;-5.0 0.20 0.3
200 1099 -l b K1 0.20 0.3
SEL 2 0.0 0.0 +1.0; -2.5 020 0.3
0.25 80.9 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration - 17-18 Feb. 2025 aie

The: results telate only to the items tested/ralibratad or value assigred.
Acvertising the ReportiCertiicate and publicity of the results except in full are prohibited Urkess witten permission i abtaned from the govemaor of TISTR
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL BP. 94/0168 Request No. 21-68/0160 MTC No. EEL. BP. 9200168
10. Peak C sound level CALIBRATION CERTIFICATE
Mumber of cycles in | Anticipated | Measured | Deviated | A Timit| L Dai permitted
test signal valoe (dB) | valuc (dB) | value (dB) | class 2 (zdB) (+dB)} of measurement (+dB1
Complete cycle 1354 1353 0.1 30 Q.20 .35 b mi by :Integ Center Company Limited.
Pasitive half cycle 1344 1342 .2 20 0.20 0.35 Address : 122 Moo 2, T.Thatoom, A Snmahaphote, Prachinburi, 25140,
Negative half cycle 1344 1342 0.2 20 020 035 Calibrated at : Electrical and Electronic Standards Lat v, Industrial A logy and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukh it Rd., A.Muang, Samutprakan 10280,
11, Overload indication Instrument Calibrated : Ambient Environment
Measured value (dB) Deviated | Accey i L M permitted Description : Sound Level Meter Temperature (23 4£3)°C
Posilive ane-half cycle | Negative one-hull cyele | value (JB) | class 2 (3dB) (+dB) of measurement (+d8) Manufacturer : Rion Relative Humidity S0 15) %
140.5 1405 0.0 1.5 0.20 0.25 Muodel i NL-42 Ambicnt Pressure +(101.32521.5) kP
Serinl No. 1 00433730
12. High-level stability Microphone : Type UC-52 No. 144953
Time Measired Deviated value | Acceptance limit [ permiticed Preamplificr : Type NH-24 No.33780
value (dB) (dB) class 7 [4dB) (+dB} of measurement (£dB) Standards used :
Begin 139.0 wa di a6 i 1. Band Pass Filter Stanford Research Systems SR 630 8/N 28712,
End 1380 2. Condenser Microphone Briiel&Kjar 4180 8/N 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Apilent 33220A S/N MY 44042668,
Calibrated by Approved by : 5. Digital Function Sy izer NF El DF-193A §/N 122037.
6. Seund Calibrator Bruel&Kjaer 4231 3/N 3015154,
(Mr. Pannasit Phasings ! R 7. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,
Electrical anm ards Laboratory
Date of Calibration @ 17-18 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Lssue : 24 Feb, 2025 Ref : 201 1268011400185012 Date of Receipt : 14 Jan. 2025
End of Certificate 919 Date of Calibration  : 17-15 Feh, 2025 _(iii

The rasults ratate only to the items tested/calibrated or value assigned
Advertising the Report/Cenificate and publicity of the results except in full am prohibied urless withen permission (= obtained frem the governor of TISTR.

The rasults refate only o the iems tested/calibmted or valua assgned.

Advertising the Repant Certéficate snd publicity of the results except i full are prohibited unless written pemission is obtained fiom the gowermar of TISTR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-680160 MTC No. EEL, BP, 9210168
8. Power Amplifier Briel&Kjer 2706 8/N 1517650,

9, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 34401A 5/N MY44005560.

1L P ble A T TPA-303A /N 2212,

Calibration Procedure

This instrument was calibrated by using calibration procedures no CP=102-02 snd CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration
procedures were related o the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This & has been calibrated against standard
Labormtory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

d at the Electrical and Electronic Standards

NSC-TISI-TIS 17025

TATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 2 1-68/0160 MTC No. EEL, BP. 920168

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation limit] ¢ Marxi permiticd
Signal (dB) Before adjust] After adjost | value (dB) | Cless 2 (2dB) (+dB) of measurement (+dB)
93.95 93.8 113.9 20.0 10 0.30 NA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
wis then completed at the display of 124.0 dB.

2. Self-generated noise

2.1 Normal test

Measured value L inity i permitted
(dB) (+dB) of measurement {+dB]
17.9 0,10 NiA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

The infortmation on actual reading is attached herewith and the uncertainty limits quoted refer to the Frequency | Measured value (L permitted
measured values only, Weighting i) {+dB) of measurement (+dB)
The reported expanded uncertinty is based upon a standard i ltiplied by a ge factor A-Weight 14.3 070 NiA
k=2, providing a level of confid of ly 95%. C-Weight 194 070 N/A
Flat 251 030 NiA
|
Date of Calibration - 17-18 Feb. 2025 b Date of Calibration ~ : 17-18 Feh, 2025 i

‘The results telate only to the items tested/malibrated or value assgred.
Advertising the RepotACerificate and publicity of the results excapt in full are prohibied unlass witten pemmission is obtaned fram the gevemor of TISTR

The resuits relate enly to the iters tested/calibrated or value assigned.
Advertising the Separt/Cartificats and publicty of the results except in Uil are prohibited urkess written permission is obtaned from the govermar of TISTR
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NEC-TISITIS 17025

THIRTA CALIBRATION 0037
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FMBLMTC 002 Rev. 5
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15 Phahomyathin Road, Ladyao, Chatuchak,

Banghok 10500, Thaitard

Tel (g4l 0 2579 1121-30 e, 5219, 5225, 5217
166} 08 1889 6837

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-6801 60 MTC No. EEL. BF. 920168

1A ical signal test of freq ighting;
Frequency | Deviation fram frequency resy 1B Acceptance limit L i i pe
{Hz) A-weight | C-weight Flat class 2 (£dB) (+dB) of measurement (1dB)
25 [I}] 03 0.0 L5 0.45 0.6
1000 0.1 00 0.1 1.0 0.45 0.6
8000 4.6 44 4.7 50 0.45 0.7
4, Electrical signal test of frequency weightings
Frequeney | Deviation from frequensy response (dH) A limit L permitted
(Hx) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.0 0.1 il .20 0.6
125 0.0 ol ol e 020 0.6
250 0.0 o1 0l 1.5 0.20 0.6
00 0.0 0.0 0.0 1.5 0.20 0.6
1 000 [iX1} 0.0 0.0 1.0 0.20 0.6
2 (iK) 0.0 [iA] ol 20 0.20 0.6
4 000 0.0 LA a.1 30 0.200 06
& 000 0.1 01 0.1 5.0 0.20 0.7
Dute of Calibration - 17-18 Feb, 2025 449

The results relate only to the tems tested/calibrated or valuw assigned
Schertising the RepartCetificate and pulilicity of Whe results sccept i Tull are probibited unlass witten permmission & obtained from the govemar of TET

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Hequest No. 21-68/0160 MTC No. EEL. BP, 92/0168
5. Long-term stability
Time Measured Value Deviated valoe Timit 1 -permitted
(dB) (B clags X [+dB) (+dB) of measurement (+dB)
Begin 4.0
ol P 0.0 0.3 0.10 0l
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kilz
Fraguency | Messured Viilue Deviated value Acceptance limit Uncertainty Maximum-permitted uncertsinty|
Weighting (a8} (dB} cluss 2 (+dB) {=dB) of messurement (+dB}
A-weight 94.0 0.0 02 0.20 0.2
Coweight 94.0 0.0 02 0.20 02
Flat 4.1 0.1 0.2 0.z 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value A lirmit U permitied
Weighting (dB) (i) elass 2 {£dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0l 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 00 0.1 020 02
Date of Calibration  : 17-18 Feb, 2025 319
The results relate only to the items tessedicatibrated or value assigned &
Achertising the Report/Cerificate and publicity of the resulby sweespt in fll ane ceobibibed unless witten perméssion 15 obtained from the governar of TISTA.
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Request No. 21-68/0160 MTC No. EEL. BP. 920168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value limit L i Aaxil permitted
value (dB) (dB) (dB) class 2 {(=dB) {+dB) of measuremant {+dB1
137 137.1 0.1 L1 .64 0.3
136 136.1 01 1.1 0.69 0.3
135 135.0 0o 1.1 058 03
133 133.0 0.0 1.1 064 03
132 132.0 0.0 1.1 0.64 03
131 1310 0.0 1.1 {164 03
1300 13000 0.0 1.1 064 0.3
129 1290 0.0 1.1 290 a3
124 124.0 0. LY 290 03
115 1190 0. LT 2.90 0.3
114 114.0 0.0 11 290 0.3
108 1080 0.0 L1 .90 03
104 104.0 0.0 1.1 280 03
9 99.0 0.0 1.1 030 0.3
L2 94.0 iK1} 11 030 0.3
89 Bo.0 0.0 1.1 0.30 03
#4 4.1 (8] 1.1 0.30 0.3
79 T79.0 0.0 L1 0.30 03
4 T4.0 A4 L1 0.30 03
L] G0 0.0 11 .30 0.3
4 640 00 1.1 030 0.3
59 58.9 -0 1.1 0.30 03
Date of Calibration 1 17-18 Feb, 2025 52

Tha rowults relate only to the tems tested/calibrated or valus assgned.
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TI-TISTR CALIERATION 0037
THAILAND INSTITUTE OF Si NTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL, BP. 920168
7. Level linearity on the reference level range (cont.)

Anticipated | Measurod Value | Deviated value Timit L i 1 e o

wvalue (d7) {dB} {dB) class 2 (+0B) (4B} of measurement (HBY
54 EER 0.1 1.1 0.30 03
49 489 0.1 1.1 .30 03
44 44.0 .0 L1 .30 03
39 389 0.1 1.1 030 0.3
34 33.9 0.1 11 0.30 03
i 9.0 0.0 L1 0.30 0.3
8 219 0.1 1.1 .30 03
7 269 -0l 11 0.0 0.3
26 5.9 ALl 1.1 0.30 03 T
5 249 -1 1.1 0.30 0.3

#. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated vilue | Measured value | Deviaed |A Lirmig) L i permiticd
(dB) (dB) value (dB) | class 2 (£dB) {2dB) of mensurement (+dB)
30-130 94.0 94.0 0.0 L1 0.30 03
- 17-18 Feb, 2025 719

Date of Calibration

Achetisng he ReportACerticati and publicly of the ity esceptin fuil are pihibited uniass witten permision is obtaned from the govemor of TETR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 92/0168
8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Range | Anticipated value | Measured value | Diviated limit € ¥ permiticd
(dB) (dB) value (dB) | closs 2 (dB) | (wiB) of measurement (18]
30-130 25 250 0.0 1.1 .30 03

9. Tone burst response

Time Tonchurst Measured value | Deviated | Aceey Timit] L permitied imceriainty|
Weighting | Duration, Th {ms) (dB) wvalue (dB) | class 2 (dB) {+dB) of measurcment (4B}
200 126.0 0o +1.0 0.20 0.3
Fast 2 108.9 -1 +1.0; 2.5 0.20 03
0.25 100.0 0. +1.5,-5.0 0.20 0.3
i 200 119.5 -1 il M 0.20 n3
2 100.0 0.0 +1.0; 5.0 0.20 0.3
Date of Calibration - 17-18 Feb. 2025 9

P

The tesulfs relate onky to the inems tested/callbrated or value assgned.
Advestising the ReportCertificats and pablictty of the reaits excegt in full are prohibited unles witten permission [s obtaned from tha sovemor of TITR
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Request No. 21-68/0160 MTC No, EEL. BP. 920168
10. Peak C sound level
Number of cycles in Anticipated | Measpred | Deviated | A Timit] 1 permitied
test signal walug (B} | velue (dB) | value (dB) | class 2 (£dB) {+dB) of measurement (HdB)
Complete cycle 1254 125.5 01 30 0.20 0.35
Pasitive half cycle 1244 1241 03 20 0.20 0.33
Negative half eycle 124.4 124.1 03 0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | Acceptance limit] L y i permiticd
Positive one-half cycle | Negative one-half cyele | value (dB) | class 2 (£dB) {+dB) of measurement | +dB)
1354 1354 0.0 15 0.55 0.25
12. High-level stability
Time Measured Deviated value | Acceptance Hmit i i imum-permitied
walue (dB) (dB) class 2 (+dB) (+dB) of measurement (4B}
Begin 129.0
= 90 00 03 0.10 0.1

Calibrated by . g 3 ‘:&2 Approved by :

(Mr, Pannasit Phasingsn)

__r

Electrical Iﬂd?@lfl!: 3

Industrial Metrology and Testing Service Centre
Ref : 201126801 400185010

anam Laboratory
Date of Calibration  : 17-18 Feb, 2025
Date of Issue : 24 Feb. 2025

End of Certificate 919

The results relate only to the items tested/eslibrated or valuo assgred.

Achvartising the Aeport/Certificats and publiciy of the results skcegt in Uil are peohibited unless written permission is obtaned from the goverman of TISTR
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THAILAND INSTITUTE OF SCLENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21680160 MTC No. EEL. BE, 53/0168

CALIBRATION CERTIFICATE

dby 1 d R h Center Company Limited.
Address - 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

Soi 1C, Bangpoo Industrial Estate, Sukhumyit Rd., A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Drescription : Sound Level Meter Temperature 1(@3£3)C
Manufacturer  : Rion Relative Humidity (50 £ 15) %
Mindel T NL-42 Ambient Pressure (101.325+1.5) kPa
Serial No. 0646442

Microphone - Type UC-52 No.142301

Preamplifier : Type NH-24 No.22410

Standards used :
1. Band Pass Filter Stanford Research Sysiems SR 650 S/N 28712,
2. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/ Arhitrury Waveform Generator Agilent 332204 §/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A 8/ 122037,
6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,
7. Mensuring Amplifier Briiel&Kjer 2636 SN 1537484,

Date of Receipt : 14 Jan, 2025

Date of Calibration - 17-1 Feh, 2025 P

The resudis relate caly to the items tested/calibrated or value asskned
Avertiaing the Report/Cartificate and publicy of the results except In full am prohibited unless witten permimion & cltained from the gevamar of TISTR

FMBLMTC.O02 RS
Head Office Office/Labaratory Office
35 Mu 3 Tambon Knlar Ha, Amphoo Khlong Luang, 668 Mu 2 Tamban Menphoe Muang 196 foad, Ladyan, Chatachak,
Chargwat Pathumthand 12120, Thakand Changwat Samutprakan 10280, Thailand Barghok, 10900, Thakiand
Tel. |6} 0 2577 9036 Tal. (66 0 2323 167280 et 115, 116 Tel, {66) U 2579 112130 axt. 5219, 5225, 5217
Fow. [66) & 2577 9008 (66} 08 3219 9040 1641 05 1559 6827
E-mail - mtcggtisteonth Website | www.tistrorth
E; NSC-TISI-TIS 17025
TITISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 2 1-68/0160 MTC No. EEL. BP. 93/0168
1. Ahsolute Sensitivity
Reference Acoustic Mensured value {dB) | Deviation |Accep Hereief 1 i i permitted
Signal (dB) Before adjusq After adjust | value (dB) | Class 2 (+d8) | (£dB) of measurcment (+dB)
93.95 936 1139 20.0 1.0 0.30 NiA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 124.3 dB.

2. Self-generated noise
2,1 Normal test
Measured value L i i permitted
(dB} (+dB) of mensurement {=dB)
169 0.10 NIA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value |1 i i permiticd
Weighting {dB) {£dB) of mensurement (+dB}
A-Weight 13.1 LA L N/A
C-Weight 185 0.10 N/A
Flat 44 010 NiA
Date of Calibration  : 17-18 Feb. 2025 i

The results relate only to the items tested/calibrated or value asugred.

Advertiing the Repot/Cariificate and publicay of the results except in full ar prohibited unless written permission |5 obtained from the govemnar of TISTR.

WSC-TISETIS 17028
AITSTR CALIBRATION 0737

THAILAKD INSTITUTE OF SCTENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL, BP. 93/0168

8. Power Amplifier Briiel&Kjer 2706 S/N 1517650,

9, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 34401A S5/ MY 44005560,
11. F hle A T TPA-303A §/N 2212,

Calibration Procedure

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 - Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoie room with the comparison
measurement method.

Thas has been calibrated against lard intained at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology { Thailand).

The information on actusl reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard inty multiplied by a factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration  : 17-1§ Feh. 2025 -1
¢
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3. Acoustical signal test of frequency welghtings

Frequency | Devistion from frequency response (d13) Acrey limit L P d
(Hz) A-weight | C-weight Flat s 2 (+dB) {+4B) of measurement (B
125 (1% 02 0.0 18 045 0.6
10060 i L1 0 1.0 0.45 i
# 000 -2.0 2.0 2] 5.0 0145 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) A liiit L i permitted
(Hz) Acweight | Coweight Flat class 2 (=dB) (dB) of measurement (+dB)
63 -1 o0 0.0 2.0 0.20 e
123 -1 0.0 oo 1.5 0.20 0.6
250 0.0 0.0 0. 1.5 020 0.6
500 0.0 0.0 0.0 15 0.20 LA
1 () 0.0 0.0 0.0 14 0.20 .6
2000 0.0 0.0 0.0 20 0.20 (L]
4000 LAY 0.0 LAY} 30 0.20 0.6
& 000 0.0 0.0 0.0 30 0.20 0.7
Date of Calibration 2 17-18 Feb. 2025 427
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5. Long-term stability 7. Level linearity on the reference level range
Time Measured Value | Devisted value | A Timit 1 i permitied Anticipated | Mensured Value | Deviated volue ptance lmit U i i d
(dB) () class 2 (+dB) (i) of meusurement (+dB) value (d) (d8) (aB) clusy 2 (+0H) (+dB) of measurement (i)

Begin 94.0 04 03 010 0.1 137 136.6 04 Ll 0.30 03
End 94,0 136 135.6 0.4 L1 030 03
135 134.7 0.3 1.1 0.30 03
6. Frequency and time weightings at 1 kHz 133 132.8 0.2 1 0.30 0.3
6.1 Frequency weightings at 1 kHz 132 1318 4.2 11 030 03
Frequency | Measured Value | Devisted value A limit U i i permitied 131 130.9 0.1 1.1 0.30 03
Weighting (dB) (dB) class 2 (£dB) (=d8) of mensurement (HdB) 130 1209 0.1 5 0.30 03
A-weight 940 0.0 0.2 0.20 0.2 129 1289 0.1 |14 0.30 03
Coweight 94.0 0.0 02 0.20 02 124 124.0 LA Ll 030 03
Flat 94.1 0.1 0.2 0.20 02 19 9.0 0.0 11 0.30 0.3
114 114.0 i1} L1 .30 0.3
6.2 Time welghtings ai | kHz {1 1090 0.0 11 030 03
Frequency | Measured Value | Deviated value T Timait i 104 104.0 0.0 i1 0.30 03
Weighting (dB} (dB) class 2 {+dB) (+dB} of measurement (+dB) L] 0.0 0.0 1.1 0.30 0.3
Fast 94.0 .0 0.1 0.20 0.2 94 94.0 0.0 1.1 .30 0.3
Slow 94.0 0.0 al 0.20 0.2 89 9.0 0 i1 0.30 03
Leg 94.0 0.0 LA 0.20 02 #4 B0 0.0 1.1 030 0.3

79 T8.9 ALl 1.1 30 0.3 |
T4 740 0. L1 030 0.3
69 68.9 0.1 1.1 0.30 03
64 4.0 0.0 11 0.30 0.3
59 58.9 0.1 1.1 0.30 0.3

| Dateof Calibration - 17-18 Feb. 2025 5_’ a DrgdiCatiboton:  :17°16 Feb 302 ] .é’kf_l
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7. Level lincarity on the reference level range (cont.)

Anticipated | Mensurcd Value Devanted vahee Acuep limat 1 & e
value (dB) {dB) {dB} clasy 2 (£dB) (R} of measurcment (+dB)
34 54.0 0.0 1.1 0.30 03
49 48.9 0.1 LI 0.30 03
44 439 0.1 1.1 0.30 0.3
39 kLA 0.1 il 0.30 0.3
34 34.0 0.0 1.1 0.30 0.3
b 28.9 0.1 11 0.30 0.3
28 279 -l L1 030 03
27 269 0.1 L1 030 03
26 59 0.1 B 0.30 0.3
25 249 -1 L1 0.30 03
8. Level linearlity including the level range control
At reference sound level on the reference level range
Range Anticipated valse | Mensured value | Deviated Limit| L i i e
1dB) {dB) value (dB) | class 2 (2dB) (+dR) of measurement (+dB}
30-130 94.0 94.0 0.0 Ll 0.30 0.3
Date of Calibration  : 17-18 Feb, 2025 149
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4. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Devinted | Accep Lmi] L i i permitiesd
(ds) (dBy value (dB) | closs 2 {2dB) {+dB) of measurement (4B}
30-130 25 250 0.0 11 .30 0.3
9. Tone burst response
Time Tonchurst Measured valoe | Dieviated | Accep Timitf 1 i 2 d
Weighting | Duration, Th {ms) (dB) value (dB) | class 2 (+dR) (+dB) of messurement (+dB)
200 126.0 0.0 +1.0 0.20 03
Fast 2 1089 0.1 +1.0; 2.5 0.20 03
0.25 100.0 0.0 +1.5;-5.0 0.20 0.3
200 1195 0.1 1.0 020 03
Slow
2 100.0 0.0 +1.0; =50 0200 0.3
Date of Calibration - 17-18 Feb. 2025 /9
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10. Peak C sound level
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Request No. 21-68/0160 MTC No. EEL. BP. 8510168

CALIBRATION CERTIFICATE

Mumber of cyelesin | Anticipated | Measured | Devisted Limit i 1 permitted
test sigznal value (dR) | value (dB) | vatue (dB) | class 2 (+dB) (4B} of measyrement (+dB)
Complete cycle 1254 1255 1 3.0 0.20 L35 dby 1 1R Center Company Limited,
Pasitive half eycle 1244 124.1 0.3 2.0 0.20 035 Address 2122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,
MNegative half cycle 1244 124.1 03 20 0.20 0.35 Calibrated at  : Electrical and ic Standards Lat v, Industrial Metrology and Testing Service Centre,
Soi 1C, Bangpoo Industrial Estate, Sukt it Rd., A Muang, Samutprakan 10280,
11, Overload indication Instrument Calibrated : Ambient Environment
Measured value (dB) Devinted 7 limitf L i permitied Description - Sound Level Meter Temperature ({23 £3)°C
Positive one-hall eyele | Negstive one-half cyele | value (dB) | class 2 (4dB) (+dB) of measurement (+dB) SV T— L ACD Relative Humidiiy (502 15)%
1354 1354 LX) 1.3 0.55 025 Madel . 6236 AmliiEi Praseare (101.32521.5) kita
Seridl No. £ 192014
12, High-level stability . Microphone £ 7052NR No.73303
Time Measured Deviated vahse | Acceptunce limit Uncertainy | Maximum-permitted uncertainty| Preamplifier -
salue (45) 8 lasa 2 (2408) (48) Siiisaliie l Standards used :
Bouln 19 [i21} 0.3 010 0.1 1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
i Ley 2. Condenser Microphone Britel &Kjar 4180 /N 2889871,
3, Decade Attenuator Ando AL-205 S/N 00464602,
Calthrated %2 Appravid by 4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
3. Digital Funetion Synthesizer NF Electronic Instruments DF-193A S/ 122037,
{Mr?umlml lemngsn] ; M : 6. Sound Calibrator Brivel&Kjmer 4231 5/N 3015154,
J =L 7. Measuring Amplifier Briel&Kjeer 2636 S/N 1537484,
Electrical nnd'!a:mﬁnm Laboratory
Date of Calibration  17-18 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue :24 Feb. 2025 Ref : 201126801 1400185011 Datsof Recsipt < 14 Jan.2025
End of Certificate 99 Date of Calibration : 24-27 Feb.2025 ¢1r'l 9
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B. Power Amplifier Briel&Kjer 2706 /N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Apslent 34401 A S/N MY 44005560,

11. F L A T

TPA-303A /N 2212,

Calibration Procedure :

This instrument was calit by using calibration procedures no CP-102-02 and CP-102-03, which

were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and nconstic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i hiss been calit against standard at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard i Itiplied by a e factor
k=2, providing a level of Jence of approxi y 95%.
Drate of Calibration : 24-27 Feb. 2025 2‘1;9
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1. Absolute Sensitivity
Relerence Acoustio Measured value (dB) | Deviation i Lirminf L permitied
Signal (dB) (dB} value (4B} | Class 2 (+d8) {+dB) of measurement (+dB)
9399 4.0 0.0 Lo 048 NiA

Note: Mo adjustment.

1. Self-generated noise

2.1 Normal test
Measured value 1 i i per 4
{dB) {+dB) of measurement {=dB)
20.8 0.10 NIA

2.2 The microphone of the sound level meter was replaced by eleetrical signal input device

Frequency | Measured value | L i P d i
Weighting (d8) (4u8) of measurement (+d8)
A-Weight 133 0.10 NiA
C-Weight 18.4 0.10 Nia
Flat 224 0.10 NiA
Date of Calibration  : 24-27 Feb.2025 9
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3, Acoustical signal test of frequency weightings

MTC No. EEL. BP. 385/0168

Frequency | Deviation from frequency resy {dE Accep Tirmit L permitied
(Hz) A-weight | C-wesght Flat class 2 (4B} (+df) of measurement (+48)
125 0.2 0.3 0.2 1.5 045 0.6
1000 0.1 01 0.2 1.0 045 0.6
8000 L6 <18 -1l 50 0.45 07
4. Electrical signal test of frequency weightings
Frequency  Deviation from frequency resp A Timit L permitied
[Hz) A-weight | Ceweight Flat chass 2 (+dB) {=dB) of measurement (+dB)
63 0.0 0.0 -0l 20 0.20 [iF:3
125 0.0 0.0 0.0 13 .20 0.6
250 0.0 0.0 0.0 15 0.20 06
500 0.0 0.0 ik} 1.5 0.20 0.6
1 000 0.0 LiXH} [iki} 1.0 0.20 0.6
2 000 -1 0.1 0.1 20 0.20 0.6
4 000 04 -0.4 01 3.0 0.20 0.6
8 000 0.6 0.7 -0.2 5.0 020 0.7
Date of Calibration - 24-27 Feb 2025
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5. Long-term stability

Achvertising the ReportCertifeate snd publicity of the results except in full are prohibited urless wiitten perrasion is ebtained fiom the govamor of TISTR.

The rasalts retate onky 10 the ftems tested/callbrated or value assigned

FMBLMTC.002 Rev.5

Time Measured Value |  Deviated valoe , limit U i M; permitied
{di} (dB} clags 2 (+d8) (xR} of messurement { +dB)
Begin 94.0
o= o0 0.0 03 0.10 ol
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency Mensured Value Deviated value Accep lirmit L T 4 permitted
Weighting (B8] (dB) class 2 (+dB) {+d1) of measurement (+dB}
A-weight 94.0 0.0 02 0.20 0.2
C-weight 94.0 0.0 02 0.20 0.2

Flat 941 01 02 0.20 02

6.2 Time weightings at 1 kHz

Frequency | Mensured Value | Deviated value P Timait 1 E T d
Weighting (dB) (dB) class 2 (HAB) (+dB) of measurement (+dB)

Fast 9.0 0.0 0.1 020 0.2

Slow 94.0 0.0 01 0.20 0.2

Leg 94.0 0.0 0.1 0.20 0.2

Date of Calibration  : 24-27 Feb.2025
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Bequest No. 21-68/0160 MTC No. EEL. BP. BE5/0168
7. Level linearity on the reference level range
Anticipated | Measored Value | Deviated value P lirmit L Maxi permitted
value {dB} (i) (dB) chass 2 (+dB) {2dB) af measurerment (+dB)
122 1220 0o 1.1 .30 0.3
121 121.1 01 1.1 0,30 0.3
120 1201 0.1 11 0.30 0.3
119 119.1 01 1.1 0.30 0.3
114 1140 o 1.1 0.30 0.3
1% 1080 00 1.1 0.30 0.3
14 1040 0o L1 0.30 0.2
9 99.0 0o 1.1 0.30 0.3
G4 94.0 00 1.1 .30 03
89 0.0 0.0 L1 .30 0.3
84 4.0 o 1:1 .30 0.3
79 79.1 0.1 1.1 0.30 03
74 741 1 1.1 0.30 03
69 69,1 ol 1.1 0,30 0.3
64 64.0 o 11 0.30 0.3
59 59.0 a0 L1 0.30 0.3
54 54.0 0.0 11 0.30 0.3
449 49.0 LRI 1.1 0.30 0.3
44 44.0 O 11 0.30 0.3
39 9.0 0.0 1.1 0.30 0.3
34 34.1 0.1 11 .30 0.3
33 331 0.1 1.1 0.30 03
Date of Calibration :24-27 Feb. 2025 6’{ 9

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No, 21-68/0160

7. Level linearity on the reference level range

MTC No. EEL. BP. B5/0168

Anticipated | Measured Vale | Deviated value Accey Timit L] Maxi permirted

walue {dB) (dB) (dB) class 2 (+dB) [4dB} of measurement (+dB}
32 322 0.2 L1 0.30 03
3l kB 0.2 L1 (.30 3
30 303 0.3 L1 0.30 03

B. Level linearlity including the level range control

At reference sound level on the reference level range

Range Antivipated value | Measured value | Deviated |Accep lirmt] parmiited
(dB) (dB) vl (dB) | class 2 (+dB) {4dB) of measurement (+dB)
40-130 94.0 94.0 00 1.1 .30 03
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 94.0 oo 1.1 0.30 0.3
20-100 94.0 S4.0 0.0 1.1 030 03

Date of Calibration

:24-27 Feb.2025
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Request No, 21-68/0160 MTC No. EEL. BP. 83/0168
&, Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range

Range | Anticipated value | Mensurcd valie | Devisted prascs limit] L permisted
(dB) (dB) valug (dR) | class 2 (+dB) (+dB} of measurement (+d8)
40-130 450 450 0.0 L1 0.30 0.3
30-120 350 350 00 1.1 0.30 03
20-110 25.0 253 03 L1 0.30 0.3
20-100 25.0 252 02 11 0.30 03
2090 250 252 0.2 1.1 0.30 0.3
20-80 25.0 252 02 11 030 03

9. Tone burst response

Time Toneburst value Devinted Lirnvit] L i i permitted i
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 1158 02 <10 0.20 03
Fast 2 9.3 07 | s1o2s | 020 0.3
025 892 08 | +1s-50 | o020 03
- 200 1095 0.1 <10 0.20 0.3
2 89.7 03 | +ne:-s0 | 020 0.3
200 1009 -0 +10 0.20 03
SEL 2 89.9 o1 | +1e2s | 020 03
025 §0.9 o1 | +1ss0 | 020 0.3
Date of Calibration  © 24-27 Feb 2025 83
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Request No, 21-68/0160 MTC No. EEL. BP. 8510168

10. Peak C sound level

Number of cyclesin | Anticipated | Mensured | Deviated |4 Timit] 1 inty i permitied
test sigral vilue (dB) | value (dB) | value (dB) | class 2(+dB) (xdB) al measurement (HdB}
Complete cycle 1254 125.7 0.3 30 0.20 0.3%
Positive hall cycle 1244 1242 0.2 2.0 0.20 0.35
Megative hall eycle 1244 1242 0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated |A limig) 1 i i permited
Positive one-hulf cycle | Negative onc-half cyele | value (dB) | chass 2 (+dB) (+dB) of measuremant (=dB)
132.5 1325 00 1.5 0.20 0.25
12. High-level stability
Time Messured Deviated value : Tirmit L i il permitied
value (dB} (dB) class 2 (+dB) (+dB} of measurement (£dB)
Begin 129.0
= pErs 0.0 0.3 010 a1
Calibrated by - Approved by :
____________ 230, . /R

{Mr. Tawikiat lamsamran)

Electrical aﬂ&:.ﬁtﬂdﬂdn Laboratory

Industrial Metrology and Testing Service Centre
Ref : 201126801 1400185003

Date of Calibration  : 24-27 Feb.2025

Date of Issue : 18 Feb. 2025

End of Centificate 9/9
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Request No. 21-68/0160 MTC No. EEL. BP. 840168

CALIBRATION CERTIFICATE

by I B

h Center Company Limited.

Address : 122 Moo 2, T, Thatoom, ASrimahaphote, Prachinburi 25140
Calibrated at  : Electrical and Electronic % Lab v, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukt it Rd.. A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature {23 +3)°C
Manufaciurer 1 ACO Relative Humidity ((50£ 151 %
Muodel 1 6236 ‘Ambient Pressure 1(101.325£1.5) kPa
Serial No. 1192015
Microphone | TOSZNR No.73304
Preamplifier =
Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,

2, Condenser Microphone Brijel&Kjer 4180 S/N 2880871,

3, Decade Attenuator Ando AL-205 SN 00464602,

4. Function/Arbitrary Wavelorm Generator Agilent 332204 S/N MY 44042668,

5, Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037,

. Sound Calibrator Brilel&Kjier 4231 §/N 3015154,

7. Measuring Amplifier Brilel&Ejaer 2636 SN 1517484,
Date of Receipt - 14 Jan. 2025
Date of Calibration - 24-27 Feb.2025 1‘; e

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. B40i68
£. Power Amplifier Britel&Kjar 2706 S/N 1517650,
9. Speaker Tannoy Limited, Greal Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401A S/N MY44005560.
11 Prog ble A Tamagaws TPA-303A S/N 2212,

Calibration Procedure

This instrument was ealibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ¢ Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoi¢ room with the comparison
measurement method,

This i has been calit | and Electronic Standards

| against standards mai d at the
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon o standard uncertainty multiplied by a coverage factor
k=2, providing a level of confidence of

Ty 95%.

Date of Calibration 2427 Feb,2025 29
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1. Absolute Sensitivity 3 A ical signal test of freq ¥
Reference Acoustic Measured value (dB) | Deviation Himie{ 1 i permitted i Frequency |Deviation from frequency respanse (dB) A limit L ¥ permitted
Signal (dB) (dB) value (dB) | Class 2 (£dB) {=dB) of measurement (+dB} (Hz) A-weight | Coweight Flat class 2 {+dB) {xdB) of measurement (dB)
93.99 939 -1 1o 0.48 Nia 125 0.4 0.4 0.4 L5 045 0.6
Note: No adjustment, T oon 0.4 0.4 0.4 (K 045 0.6
E 000 0.8 -1.0 0.6 50 0.45 0.7
1. Self-generated noise 4. Electrical signal test of frequency welghtings
2.1 Normal test Frequency | Deviation [rom frequency respanse (dR) A limit 1 i i permiited
Measured value 1 i i permiticd i {Hz) A-weight | C-weight Flut class 2 (+dB) (+dB) of measurement (+dB)
(dB) (+dB) of measurement {dB) 63 o1 0.0 01 20 0.20 0.6
220 0.10 NIA 125 0.0 0.0 0.0 15 0.20 0.6
250 0.0 0.0 [EAS) 15 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrieal signal input device 500 0.0 0.0 0.0 1.5 0.20 0.6
Frequency | Mensured value | Ui v i permitted i 1000 0.0 0.0 [EX3] 1.0 0.20 0.6
Weighting (dB) (B} of measurement (+dB) 2000 -1 0.0 0.1 2.0 0.20 0.6
A-Weight 157 [ER1 NiA 4 000 0.4 -4 0.1 30 020 0.6
C-Weight 215 (LR 11] NiA §000 -6 -6 0.2 3.0 0.20 0.7
Flat 26.0 0.10 NiA
Date of Calibration - 24-27 Feh, 2025 3 1;9 Date of Calibration  : 24-27 Feb 2025 4 -"?
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Request No, 21-68/0160 MTC No. EEL. BP. B4/0168 | Request No. 21-680160 MTC No. EEL. BP. 840168
7. Level linearity on the reference level range
5. Long-term stability Anticipated | Measured Value Devialed value A lirmit 1 i Maxi permitied
Time Measured Value | Deviated value | Acceptance Himit Uncertainty | Maximum-permittied uncertainty value {dB) (B (4B} class 2 (+dB) (+dB) of measurement (+B)
(dB) (dB) class 2 (+dB) [rdi} of measurement {2dB) 122 1221 a1 e 0.30 03
Begin 4.0 121 121.1 0.1 1.1 030 0.3
0.0 0.3 010 0.1
End 4.0 120 12001 0.1 1.1 .30 0.3
119 119.1 0.1 11 0.30 0.3
6. Frequency and time welghtings at 1 kHz 114 1140 0.0 11 030 0.3
6.1 Frequency weightings at 1 kHz 109 109.0 0.0 1.1 0.30 0.3
Frequency | Measured Value | Deviated value Accep limit U i permitted i 104 104.0 00 14 0.30 03
Weighting (d8) (dB) class 2 (+dB) (+dB) of measurement {+dH) 99 9.0 L1 1.1 0.30 03
A-weight 4.0 oo 02 0.20 02 94 4.0 [ERi) 11 0.30 03
Coweight G40 oo 0.2 0.20 0.2 B9 9.0 LT 1.1 .30 0.3
Flat 4.0 [113] 02 0.20 02 B4 4.0 0.0 1.1 0.30 03
™ 741 01 £} 0.30 0.3
6.2 Time weightings at 1 kHz 74 742 02 1.1 0.30 0.3
Frequency | Measured Value | Devisted value Accep lirmit U i i permitted i ] 692 0z 14 0.30 0.3
Weighting (CLH (dB) class 2 {£dH) (+dB) of measurement (4B} o4 4.0 0.0 1.1 0.30 0.3
Fast G4.0 0.0 0.1 0.20 0.2 59 59.1 0.1 11 0.30 0.3
Slow G40 o0 0.l 0.20 0.2 54 541 o1 L1 .30 03
Leg 4.0 0.0 o1 0.20 0.2 44 49.1 0.1 11 0.30 0.3
4 441 0.1 1.1 030 0.3
1 39 391 0.1 11 0.30 03
34 342 0.2 11 0.30 a3
Ex) 333 03 11 .30 0.3
| Date of Calibration : 24-27 Feh.2025 5 ."“9 Date of Calibration  : 24-27 Feb,2025 6 "‘.%
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7. Level linearity on the reference level range

Anticipated | Measiwed Value | Deviated value limit L ¥ Musitrmmepermitied

value {dB) {dB) (B} elass 2 (+dB) {2dB) of measuremment {(+dB)
32 323 0.3 L1 030 0.3
31 314 0.4 L1 0.30 0.3
30 304 0.4 11 0.30 0.3

#, Level linearlity including the level range control
At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertainty
(4B {8 value (dB) | chass 2 (+dB) (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 11 .30 0.3
30-120 940 94.0 0.0 L1 0.30 0.3
20-110 94.0 04.0 0.0 11 .30 03
20-100 4.0 94.0 0.0 11 0.30 0.3
Date of Calibration 2427 Feb 2025 s
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Request No. 21-68/0160 MTC No. EEL. BP. 840168
B, Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Rasge | Anticipated value | Measured value | Devisted ' limit| L) permitted
(dB] (dB) value (dB) | clase 2 (+dB} (+dB} of measurement (L&}
40-130 450 43.0 .0 L1 0.30 0.3
n-120 350 350 0.0 1.1 0.30 03
20-110 250 255 0.5 1.1 0.30 03
20-100 250 254 0.4 1.1 0.30 0.3
20-90 250 54 0.4 1.1 0.30 03
20-800 250 52 0.2 5] 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |Acceptance fimisf ¢ i mum-permitied
Weighting | Dusration, Th {ms} (dB) value (dB} | class 2 (4dB) (xdB) of measurement (48}
200 115.8 0.2 +1.0 0.20 0.3
Fast 2 8.6 -4 105 <25 0.20 0.3
0.25 9.0 -1.0 +1.5;-5.0 0.20 03
ik 200 9.4 .2 +1.0 0.20 03
2 2.8 02 +1.0; -5.0 0,20 03
200 109.9 0.1 +1.0 0.20 0.3
BEL 3 H0.0 0 +1.0;-2.5 0.20 0.3
0.25 #0,9 -1 +L5,-5.0 0.20 03
Date of Calibration + 24-27 Feb 2025 d ".2
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Changwat Semutpraken 10280, Thailand
Tal. (66) 0 7523 167280 ext, 115, 116
(66) 08 3219 9400
E-mmiail - mttaptistr.onth Wisbsite wanw fistr.or th
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CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. B40168
10. Peak C sound level
Number of eyclesin | Anticipated | Measured | Devisted |Acceptance limit] Uncertainty | Maximum-permitted uncertainly
test signal value (dB) | value {dB) | value (dB) | class 2 {+dB) (+dB) of messurament {(=dB)
Complete cycle 1254 125.5 0.1 i 0.20 0.35
Pasitive half cycle 124.4 1243 0.1 0 0.20 0.35
Negative half cycle 124.4 124.3 0.1 20 0.20 .35
11. Overload indication
| Measured value {dB) Devinted | Acceptance limif] L i permitted
Positive onc-holf cycle | Megative one-hallcycle | value (dB) | class 2 (=dB) (#dB) ol measurement (+dB)
1325 1325 0.0 L5 020 .25
12, High-level stability
Time Measured Deviated value | Acceptance limit 1 i i per 4
value (dB) (dB] class 2 {=dB} (+d8) ol measurement (+dB}
Begin 129.0
0.0 03 010 1
End 129.0
Calibrated by ; Approved by |

(Mr, Tawikiat lamsamran)

A

Electrical and Elcironid Stanfirds Laboratory

Industrial Metrology and Testing Service Centre
Ref : 201126801 1400185002

Date of Calibration  : 24-27 Feb, 2025

Date of Issue : 28 Feb.2025

End of Certificate 9/9

Tha results retate only to the items tested/calbrated or value assigned.

Achvrtising the ReportCertificate and publicity of the results sxcept in full are probibited wiless witten pemission is obtaned from the gowemar of TISTR

FMALMTCO02 Aev.§

Head Office

35 My 3 Tarnbar: Kilarg He, Arnphee Khlong Lusng,
Changwat Pathurnthanl 12120, Thailand

e, 656) 0 2577 9036

Fax. {66) 0| 2577 9008

Offica/Laberatory Office

68 Mu 2 Tamisan Sangp , Amnphoe Muang d 196 Finad, Ladyao, Chatuichak,

Chargwat Samutprakan 10280, Thailand Banqkok 10900, Thatard

Tel {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 9 2579 1121-30 e, 5219, 5285, 5217
(6] D 3218 900 (56 08 100 6E2T

E-mail  mitcgptistrorth Wobsite : weawtistronth

FVLBLMTC 002 Rev.5

Office

196 Phabaryothin Road, Ladyao, Chatuchat,

Bk 10600, Thailard

Ted. 1661 0 2579 1121-30 k. 5219, 5225, 5217
6] 08 1650 6827

Head Cffice

35 Mu 3 Tamibon Kieeg Ha, Amphoe Khicng Luarg,
Charwat Pathumthars 12120, Thafard

Tel. (86} 0 2577 S036

Fax. (66} 0 2577 900

Dffice/Labaratory
458 Mu 2 Tambon Banepoomal, Armphos Muang Samutprakan,
Changeat Samutprakan 10260, Thakand
Tel. (56) 0 2333 147280 i, 115, 118
166} 08 3219 9480
E-mall - micgtistrorth Websle - wwwtistronth
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4] MNEC-TISETIS 17025
TITETA CALIBRATION 0027

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

est No. 21
Requ 0. 21-68/0160 MTC No, EEL. BP. 83/0168
CALIBRATION CERTIFICATE
Submitted by - 4 R h Center Company Limited.
Address + 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,
Calibrated at = Electrical and Electronic Stand, Laby ry, Industrial M and Testing Service Centre
Soi 1C, Bangpoo Ind Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,
Enstrument Calibrated ; Ambient Environment
Description : Sound Level Meter Temperatiire H{23+3)°C
Munufacty 5 y
ufacturer ACO Relative Humidity - (50 + 15)%
Model g i
6236 Ambient Pressure 1 (101,32541.5) kPa
Serial No. 192016
Microphone < TOSINR No.73305
Preamplifier 3
Stundards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjier 4180 S/N 2889871,

3. Decade Attenuator Ando AL-205 §/N 00464602,

4. Function/Ak

itrary Waveform G Agilent 332204 SN MY44042668,

5. Digital Function Syntt NF El ic I

DF-193A S/N 122037,
6. Sound Calibrator Brilel& Kjar 4231 SN 3015154,

7. Measuring Amplifier Briiel&Kjer 2636 SN 1537484,

Date of Receipt : 14 Jan.2025

Date of Calibration - 24-27 Feb, 2025

1/9
F

The results eelate anly 1o the fems tested/callbrated o value assignad

Achvertising the ReportCartificate and publicity of the results except in full are prohiited urbess wiitten permission & obtained fram the gowmor of TISTA.

FM.BLMTC 002
Haad Cffice i

35 4 3 Tarnbon Khlong Ha, Amphoe Khiong Lusng,
Changwat Fathumthan! 12120, Thakand

Tel {66) 0 2577 9036

Faw (6) 0-2577 9009

Office/Laboratery
568 Mu 2 Tarmisan Bangpocmes, Amphoe Muang Samritpeake),
Changwat Samtpeakan 10280, Thailand
Tel. (66} 0 2325 147080 ext. 115, 18
1661 08 3219 940
E-mail : mcgptistr.onth Website - www.tistr.or th

Office

196 Phahonyothin Rosd, Ladyas, Chatuchak,

Bangkok 10900, Thatland

Tel. (6610 2579 1121-30 axt 5215, 5228, 8217
[661 08 1689 6A27
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CALIBRATION D037

FUTISTR
—

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160

B. Power Amplifier BrileleKjasr 2706 SN 1517650,

9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401 A S/N MY44005560.

1. B A T TPA-303A SN 2212,

Calibration Procedure ;
This i was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroncoustics - Sound Level Meters - Part 3 : Periodic tests {2013). These calibration

procedures were related to the electrical and scoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The scoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated aguinst standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable o the International System of Units through the National Tnstitute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only,

The reported expanded uncertainty is based upon a standard inty multipli

ibya ge factor

k=2, providing a level of confidence of approximately 95%,

Date of Calibration  : 24-27 Feb 2025

MTC No. EEL, BP, B3/0168

2/9
b

The results relate anly to the fems tested/callbrated o value assigrad,

evertsing the ReparyCeniicate and publicty of the results excopt in Al are prohibibed unkess written parmision & cbtainsd ficm the govermoe of TISTR,

FALBLMTC 002 Raw.5

Office/Laboratary Offica.
S50 W 2 Tambeon Bangooormal, Amphos Muang Samutprakan,
Changveat Samutprakan 10280, Thakand
Tel. (66) 0 2323 1672-80 ext 115, 116

(66} 08 3319 9840
Email : micgtistronth Website : we tistrorth

D A

Head Office.

35 W 3 Tamibon Khang Ha, Amphae Khlong Luang,
“harguat Pathumthanl 12120, Thailand

Tad. (660 2577 5036

G (6] 0 2577 9008

Bangkok 10900, Thailand

(66] O 1B 4827

198 Phahonynthin Aosd, Ladyao, Chatucha,

Tel, (561 0 2579 1121-30 ant. 5219, 5225, 5217

T i
’V THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-680160 MTC No. EEL. BP, 83/0168
3. Acoustical signal test of frequency weightings
Frequency | Deviation froim frequency respanse (4E)) Agecepiance limit Unezrtainty Maximun-permitied uncertanty

{Hz) Arweight | Coweight Flat class 2 {+dB) (+dB} of mensurement {+dB)
125 05 0.6 0.5 15 045 0.6

1 000 0.9 -0.9 -0.8 Lo 045 0.6

B 00D 1.3 -1.1 0.7 50 .45 07

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency respanse (dB)| A limit ! inty | M permitied

(Hz) Acweight | Cweight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 w1 0.0 0.1 2.0 0.20 0.6
125 00 0.0 00 1.5 0,20 06
250 o 0.0 i} L5 0.20 0.6

500 0o 0.0 0.0 L5 0.20 0.6

1 oo 0.0 0.0 0 1.0 0.20 0.6

2000 0.1 0.1 00 2.0 0.20 0.6

4 000 04 -0.4 0.1 30 0.20 0.6

8000 0.7 -0.6 0.2 50 020 n7

Date of Calibration | 24-27 Feb 2025

The rasulty relate caly to i iterms tested/calibrated or value assignod.

Advarmisng the ReportTertificats and pul

Head Oifice

plicity o the: results except in Rl am prohibited unless written pemissicn (s obtaned fram the goiemor of TISTR.

35 a3 Tamibon Knlong Ha, Ariphoa Khicos & uang,
“hangwat Pathumthan 12120, Thatand

fel. (66) 0 2577 9036
. (5610 2577 5004

Office/Laberatory

666 Mu 2 Tambon Sargpoatnal, Amphae Muang Samutprakan,

Chaniwat Samutprakan 10260, Thailand
Tel, (661 0 2323 167280 ext 115, 116

(6] 08 3215 agap
E-mall - mtcgtistronth Wehsie ; wwwtistr.onth

FM.BLMTC 002 foev.5
Office
156 Phaharyathin Road, Ladyao, Chatuchak,
Harehok 10900, Thatland
Ted. [68) 0 2579 1121-30 ewt. 5219, 5225, 5217
|66} 08 18895827

THAILAND INSTTTUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

3

b

NSC-TISI-TIS 17025
CALIBRATION 0037

1. Absolute Sensitivity

]

MTC No. EEL. BP, 830168

Reference Acoustic Measured value Deviation P Hirsie] 1 M, permitted
Signal (48} (dB) vilue (dB) | Class 7(2dB) | (2d8) of measurement (+d8)
9399 933 0.7 1o 0.48 N/A
Note: No adjustment.
2. Self-generated noise
2.1 Normal test
Mensured value Uncerai M permitted
(B} (HdB) of measurement (+dB)
L 236 0.10 NiA

2.2 The microphone of the sound level meter was replaced by electrical signal lnput device

Frequency | Measured value | L) [ Maxi permitted inty “
Weighting (da) (+dB) af measurement (+dB)
A-Weight 155 0.10 NiA
C-Weight 20.5 0,10 NiA
Flat 25.1 .10 NiA
Date of Calibration  : 24-27 Feb 2025 3L
RSN L

The: results refate andy to the items tested/ealibrated or value assigned

dead Cffice

15 Mu 3 Tameicn Khierg Ha, Amphoe Khlang Luang,
“hangeat Fathurithan| 12120, Thallard

. (8610 2577 8035

. (4610 2577 9009

fchmrthing the ReporCenilicate and publicty of fhe resuits gt in full dre probisited urkess wiitten permission is obtainad frerm the gowatnor of TISTR.

Office/Labaratory

FMELMTCO02 R §

Offlce

196 Phaky

668 by 2 Tambicr B i, Amphoe Muang
Chargwat Samutprakan 10280, Thatand
Tel. (66} 0 2524 1672-80 ext, 115, 116
1651 08 3219 9400
E-mail : rrtcagtistr.ordh Websibe © wasetistr.onth

Fad, Ladyae, Chatuehak,

Banghok 10903, Thailand
Tel. {66) 0 2579 1121-30 met, 5219, 5225, 5217

(6] 08 1085 GEZT

D A

NSC-TISI-TES 17025

TUTISTR

CALIBRATION 0037 —y

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL, BP, 83/0168
5. Long-term stability
Measured Value Deviared value Acceptance limit LUncertainty | Maximum-permitted uncertaingy
| (dB) {dB) class 2 (+dB) {z:dB) ol measurement {dB)
4.0
T — 0.0 03 010 01
4.0
6. Frequency and time weightings at 1| kHz
6.1 Frequency weightings at 1 kHz
’F_r:qlmnl‘-)‘ Measured Value | Deviated value Acceptance limit Uncertainty Manierum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) {4dB) of measurement (+d&)
A-weight 94.0 0.0 0.2 Q.20 0.2
C-weight 240 0.0 0.2 0.20 02
Flat 94.1 0.1 02 020 0z
6.2 Time weightings at 1 kHz
’F_I‘Equ:nl:y Measured Value Deviated value A lirmiz U permitted
Weighting [fi1:3) {dB} clags 2 (+dB) (B} of messurement {+dH)
Fast S94.0 0.0 a1 0.20 0.2
Slow 94.0 0. 0.1 0.20 0.2
Leg G4.0 0.0 0.1 0.20 0.2
Date of Calibration - 24-27 Feb 2025 a3

The results relate ity ta the items testad/calibrated of value assgned.
Actvertising the Repoetertificate and publicty of the results xcept n ful are protilsited wiless written FerTission i obtained fram the gevernar of TISTR

Head Office

35 Mu 3 Tamben Khlang Ha, Amphoe khlong Luang,

“hangwat Pathurmthand 17120, Thailard
Tel, (661 0 2577 036
“ax. (66) 0 2577 5009

Office/Laboratory

FMLBLAMTC.O02 Rew.5

Offica
196 Phal hin Aoad, Ladyas, Chatucha,

668 Mu 2 Tamben B i, Amphos Musng
Chargwat Samutprkan 10280, Thakard
Tel, (66) & 2523 1672-80 oax. 115, 116
(651 08 3219 paag
E-mall | mitcgtistronth Websits | wetistror th

Bargink 10900, Thailand
Tel {66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827
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CALTHRATION D057

THAILAND INSTITUTE GF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP, 83/0168
‘ 7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value | 4 limit Uy y permiticd
value (dB) (dB) (dB) cluss 2 (+dB) (dR) of smedsurement (+dB}
122 1219 0.1 11 0.30 0.3
121 1209 0.1 11 0.30 0.3
‘ 120 1189 0.1 11 0.30 0.3
19 1188 0.1 1.1 0.30 0.2
‘ 114 1139 0.1 11 0.30 0.3
109 109.0 0.0 1.1 0.30 03
104 104.0 0.0 11 0,30 0.3
99 99.0 0.0 11 0.30 0.3
94 94.0 0.0 11 0.30 0.3
% 89.0 0.0 1.1 0.30 0.3
‘ #4 B4l 0.1 L1 030 03
| ™ 9.1 0.1 L1 0.30 03
74 74.1 01 Ll 0.30 0.3
69 9.2 0.2 11 030 0.3
64 64.0 0.0 11 0.30 0.3
59 59.1 0.1 1.1 0.30 0.3
54 540 0.0 L1 0.30 0.3
49 49,1 0.1 1.1 0.30 0.3
44 4.1 0.1 11 0.30 03
EL] 39 0.1 11 0.30 0.3
34 342 02 L1 0.30 0.3
a3 333 0.3 11 0.30 0.3
Date of Calibration . 24-27 Feb 2025 [ :_‘?
The: resuits relate only 1o the items lestod/calibrated of value assignea

Aevertising the Report/Certficate and publioty of the results axcept in full ans probibited unlsss waitten peTmision & obtained fram the yeverncr of TISTH

lead Office

5 Wi 3 Tamban Knlaag Ha, Amphae. ¥hiong Luang,

hanguat Pathumthand 12020, Tharand
al. (66) 0 2577 9036
. |56} 0 2577 5008

OfficeLaboeatary

668 My 2 Tambon Bangacomai, Amphoa Miarig Samutprakan,

FM.BLMTC 002 Rev.5

Office

Changveat Samutpeakan 10260, Thaand
Tel. [66) 0 2323 1672:80 e 115, 115
1661 08 3219 dsy
E-mail : mitcgtistr.onth Wabsite - www tistr or th

& 4

195 Phahonyathin Road, Ladyas, Chatuchak,

Bangiok 105900, Thailand
Tel. {66 0 257 1121-30 ext. 5219, 5225, 5217

(66 OB 8BS GBET

A

MEC-TISL-TIS | 7025

- _ CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. £3/0168
8. Level linearlity including the level range contral
At reference level ut 5§ dB greater than the under-range on a level range
Range Anticipated value | Measored value | Devigred Herale| L { permitted
(dB) (dB} value (dB) | elass 2 (+dB) (=dB) of measurement {+dB)
40-130 45.0 4.9 0.1 11 0.30 03
30120 350 350 0.0 L1 0.30 03
20-110 50 257 o7 L1 0.30 0.3
20-100 250 256 0.6 L1 0.30 03
20-50 5.0 p ] 0.5 L1 030 0.3
20-80 250 254 0.4 1.1 0.30 0.3
9. Tone burst response
Time Tonehurst Measured value | Devisted | Acceptance Himit Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Th {ms} [d#) valee (dR) | class 2 (+dB) {+dB) of measurernent {+dB)
200 160 0.0 +1.0 0.20 03
Fast i 9B.6 0.4 +L0;-25 0.20 03
0.25 B9.5 0.5 +1.5;-5.0 0.20 0.3
200 108.5 0.1 T 0.20 0.3
Slow  ——
2 9.8 0.2 +1.0; -5.0 0.20 0.3
200 108.9 .1 1.0 0.20 0.3
SEL 2 9.8 0.1 +1.0; 2.5 0.20 0.3
I_ 0.25 0.9 01 +1.5;-5.0 020 D3
Date of Calibration  : 24-27 Fely 2025 842
Advertising the RepertCenticate ard m.blr.:i; L:L:rr‘:’feli‘f::ze:n‘:.efl:::::::ﬁ:lauuﬂ:n;n‘:::;:z:m s obtained from the gevemar of TISTR.

Head Office

35 W 3 Tambon Khiong Ha, Amghoe Khlong Lusng,

“hangwat Pathurnthan 12120, Thailang
Tel (661 0 2577 vods
“ae, (661 O 2577 9009

OfficesLaboratony

FMEBLMTC.002 Revs
Office

Changwalt Samutprakan 16280, Thaitard
Tel. (661 0 2323 167280 ext. 115, 116
(86} 08 3219 st

Evmad | micgtistronth Website | wwwtistronth

663 W 2 Tamban Bangpocmai, Amphos Musng Samutpraiar,

134 Phshomyothin Road, Ladyan, Chatuchak,
Banghok 10900, Thailand

Tel (6] 02579 1121-30 ext. 5219, 5225, 5217

E

TITISTR
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NEC-TISI-TIS I'N2$

CALTHRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 830168
7. Level linearity on the reference Jevel runge
Fﬂuip-kd Measured Value | Deviated vadue | A prance limit Uncertai M; permiited
value (dB) (dB) 1dB) class 2 {+dB) {2dB) of measurement {(2dB)
a2 324 0.4 L1 .30 03
3l 3Ls 5 1.1 030 0.3
3 30.6 0.6 1.1 0.30 0.3
8. Level linearlity including the level range control
Al reference sound level on the reference level range
Range Anticipated vilue [ Measured valye Devinted | Acceptance limi Uncertnimty | Maxmum-perrrinted ancertninty |
{dB) {dE) value (dB) | class 2 (4dR) (dE) of measurernent (+dR)
ﬁ] 3 4.0 4.0 0o 1.1 0,30 0.3
30-120 24.0 94.0 0.0 L1 0.30 03
20-110 94.0 94.0 LA 1.1 0.30 0.3
20-100 94.0 94.0 0.0 L1 030 0.3
Date of Calibration  : 24-27 Feb,2025 7 ff‘[
The results selate only to the ifems testedicalibrated of value asskned.
Achiertising the Report/Certificate and publicity of the results sxcet in full e probibted unless wriften permission is obtained from the govemar of TISTR.

dead Office

15 Mix 3 Tamibon Khiang Ha, Ainphos Kieng Luang,

“hangwat Pathumithani 12120, Thaland
. 86} 0 2577 034
ax. {66) 0 2577 9008

FM.BLMTC.002 Rev.5
Office/Laberatory Office
58 M 2 Tarmbicn i, Amphos Musng (L 196 Road, Ladyan, Chatuchal,
Changaat Sarruitprakan 10280, Thailand Harghok 19900, Thaland
Tel. (66) 0 2323 167260 ont. 115, 116 Tal. (56} 0 2579 1131-30 ext 5219, 5225, 5217
(66 08 3215 8040 |66} 08 1888 GH2T

E-mal - micgtistrarth Webste | waww tistonth
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CALIBRATICN (137
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160 MTC No. EEL. BP, 83/0168
10. Peak C sound level
Number of cycies in Anticipated | Messured | Deviaed Tirmrig) L permitied
test signal vilue {@B) | valee (dB) | value (6B} | class 2 (+dB) +dB) of measurement (+dB)
Complete cyele 1254 125.1 0.3 0 0.20 0.35
Positive half cycle 124.4 1224 2.0 20 020 035
Negative half cycle 1244 124.6 02 20 0.20 035
11. Overload indication
Measured value (dB) Deviated | A Jemif 1 permitied
Positive one-halfcycle | Negative ane-hall cycle | valoe (dB) | class 2 (+dB) (4dm) of measurement (+dB)
132.5 132.5 00 1.5 0.20 0.25
12. High-level stability
Time Messured Deviztesd value P limit U permified i
value (dB) (CL:3] class 2 (+dB) {2dB) of measurement (+dB)
i 129.0
i 0.0 0.3 0.10 01 |
End 129.0
Calibrated by - Approved by ;
]
(Mr. Tawikiat lamsamran) M. Prwiace Kluagpa)
Electrical andm&TiﬁInirm Laboratory
Date of Calibration  : 24-27 Feb.2025 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Feb, 2025 Rel : 201 126801 1400185001
End of Centificate 949

The results relate anly 1o the tams testeq/calibrated of vilus sssgred, . -
Advertising the fepor/Certificats and publicily of the rewilts except in full s prohibitod unless witten permission is olstsned from the govemar o

Haad Office

35 Whi 3 Tambon Khiong Ha, Amphoe Khiong Luang,

Changwat Pathumithani 12130, Thaland
Tek. [66) 0 2577 9036
Fawc (66} 0 2577 5009

OfficesLaboratary

FMBLMTCO0Z Rev. S

Office
196 Road, Ladyao, Chatuchak,

668 Mu 2 Tambon

, Amphae Muang &

Banghak 10900, Thailand

Charipaat Samatpean 10280, Thaland
Tel, [66) 0 2328 167280 ext, 115, 118
[6&) 08 3219 9440

Tel, (5500 2579 1121-30 ext. 5219, 5225, 5217
(6] 08 1849 5827

{66 DB 1869 6AZT

E-mail ; micigtistr.onth Website - www tistr.or th
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CALIBRATICN 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _‘
Request No. 21-680160 MTC No. EEL. BP. 860168
CALIBRATION CERTIFICATE
by L iR h Center Company Limited.
Address 1 122 Moo 2, T.Thatoom, A,Srimahaphote, Prachinburi 25140,
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukl it Rd.. A Muang, Samutprokan 10280,
Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature RS
Manufacturer L ACO Relative Humidity 1[50+ 15) %
Model 1 6236 Ambient Pressure +{101.32541.5) kPa
Serial No. 1212014
Microphore : TOSZNR No.76235
Preamplifier t=

Standards used :

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,

‘NSC-TISI-TIS 17025

TTISTR CALIBRATICN 0037

THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160 MTC No. EEL, BP. Ba0168
E. Power Amplifier Brilel&Kjer 2706 S/N 1517630,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimerer Agilent 34401A S/N MY 44005560,
1L P A Te

TPA-303A S/N 2212

Calibration Procedure ;

I by using on 10 CP-102-02 and CP-102-03, which
wete based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tesis (2013). These calibration

This i was calit

procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method,

This instrument has been calibrated against standands maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand),

The information on actual reading is attached herewith and the uncertainty limits quated refer to the

measured values only.

2. Condenser Microphone Briel&Kjar 4130 8/N 2889871 The reported expanded uncertainty is based upon & standard inty multiplied by ge factar
3. Decade Attenuator Ando AL-205 S/N 00464602 k=2, providing a level of confidence of approximately 95%.
4. Function/Arbitrary Wavelorm Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synthesizer NF El ic | DF-193A S/N 122037,
6. Sound Calibrator Brilel&Kjrer 4231 8N 3015154,
7. Measuring Amplifier Brilel&Kjur 2636 S/N 1537484,

Date of Receipt i 14 Jan 2025

Date of Calibration  : 24-27 Feb,2025 |i9 Date of Calibration  : 24-27 Feb.2025 2 ."(S;

The results relate only to the fems tested/calibrated or value assigned. The resuits retate onky to the items tested/calibrated or value assigned.
Ackeerting the Report/Certificate and publicity of the resuits except n full are pohibted unless wiithen permission is abtaned fiom the gevemor of TISTR J Aovertidng the Report/Cartificate and publicty of the resuilts except in full are prohibited unless wiitten permission is abtained fiom the governor of TISTRL
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Request No. 21-68/0160 MTC No. EEL. BP. 86/0168

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) Deviation |Accep Temit] L permitted
Signal {(dB) Before adjust) Affer adjust | value (dB) | Class 2 [+dB) (+dB) of measurement {+dB)
93,99 942 94.0 0.0 L0 0.48 NiA
Note: The external calibration adj was firstly performed. The internal calibration adj
wits then completed at the display of 114.7 dB,
1, Self-generated noise

2.1 Normal test

Measured value i penmitted
[dH) (+dB) ol measurement {+dB}
20.7 010 NA

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value | L i permitted
Weighting dB) (+dB} of measurement (+dB)
A-Weight 13.37 010 NiA
C-Weight 19.0 010 N/A
Flat B 010 NiA
Date of Calibration +24-27 Feb.2025 . 'flg

The results relate only to the itermns tested/calibared or value assigned.
Achmriisng the Report/Cerificate and publicity of the results excent in full ane probibited unless witten permission i cbitamed from the govemar of TSETR
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Request No. 21-68/0160 MTC No. EEL. BP. 86/016%
1A ical signal test of freq ighting
Frequency | Deviation from frequency respunse (d8) | A Timit 1 i i permitied
(Hz) A-waight | C-weight Flat class 2 (+dB) (+dB) of mexsurement (+dB)
125 0.5 0.5 0.3 15 045 0.6
1000 0. -2 0.0 1.0 0.45 0.6
8000 -L3 =11 -0.8 50 D45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) A limit | permitted
(Hz) A-weight | C-weight Flat cliss 2 (+dB) (4B} of measurement (+88)
63 02 o -0.1 0 0.20 0.6
125 0.1 oo 00 1.5 .20 0.6
250 0.1 0.0 LAl 1.5 0.20 0.6
S00 LA 0.0 0.0 1.5 0.20 0.6
RVl 0.0 0.0 00 10 0.20 6
2000 0.1 o0 -0.1 20 0.20 06
4000 -0.4 0.3 -0.1 30 0.20 (X3
B 000 -0.6 0.6 -02 5.0 0.20 07
Date of Calibration 1 24-27 Feb 2025 4 :19

The results refate only 1o the Rems tested/calibrated or value assigned.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. E6/0168
5. Long-term stability
Time Measured Value |  Deviated value P limit 1 permitied
(dB} (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 24.0
0.0 03 010 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at | kHz
Frequency | Measured Value Deviated valis A limit L permitied
Weighting (dB) {dB} class 2 (2dB) (+dBY of measurersant (HdB)
A-weight 94.0 0.0 02 020 02
C-weight 24.0 0.0 02 0.20 0z
Flat 94.0 0.0 02 020 0z
6,2 Time weightings st 1 kHz
Frequency | Measured Value Deviated value 4 Timit 1 permitied
Weighting (dH) (B} class 2 (+dB) (2dB) of measurement (£dB)
Fast 4.0 0.0 0.1 .20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 4.0 0.0 0.1 0.20 02
Date of Calibration  : 24-27 Feb.2025 59
The results relate orfy to the dems tested/calibrated o valus sssighed.
Acvartising the Repert/Cartificate and publicity of the rsuits escept in Uil ere pohibited unless witten parmission is obtained from the govemon of TISTH
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Request No. 21-68/0160 MTC No. EEL. BP. 860168

7. Level linearity on the reference level range

Anticipated | Measured Value | Deviated vilse | Acceptance limit 1 permited
value {d8) (L1} (4B} class 2 (+dB) (+dB) of messurement (+dB)
122 122.1 0.1 11 0.30 0.3
121 121.1 0.1 11 0.30 03
120 1201 0.1 11 0.30 03
119 119.1 0.1 L1 030 0.3
114 f4.0 0.0 1.1 030 0.3
109 109.0 0.0 1.1 0.30 03
104 104.0 0.0 11 0.30 03
99 99.0 0.0 L1 0.30 03
94 94.0 0.0 11 0.30 03
] 0.0 0.0 1.1 0.30 0.3
B4 240 0.0 1:3 0.30 0.3
T 79.0 0.0 1.1 0.30 0.3
74 4.1 1 1il 0.30 0.3
] 69.1 0.1 1.1 030 0.3
64 G40 o 13 0.30 0.3
59 59.0 0.0 11 0.30 0.3
54 4.0 0.0 1.1 .30 0.3
44 49.0 o 1.1 0.30 03
L 44.0 A4 1.1 0.30 0.3
39 39.0 0.0 11 .30 0.3
34 31 0.1 1.1 .30 0.3
33 332 0.2 1.1 (.30 0.3
Date of Calibration :24-27 Feb 2025

6/9
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Request No, 21-68/0160 MTC No. EEL. BP, 86/0168
7. Level linearity on the reference level range
Anticipated | Messtred Value | Deviated value pance limit L imurn-permitied
wvitlue (dB) {dB) {da) wlass 2 {+dB) (€11 of meastrement (dB)
32 322 02 11 0.30 0.3
3 313 0.3 L1 030 0.3
30 30.3 0.3 11 0.30 0.3

8. Level linearlity including the level range control
At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated T Termit] L daxl permitted
{da) [dB) value (dB) [ class 2 (+dB) (4B} of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 o4.0 0.0 11 0.30 0.3
20-100 94.0 4.0 0.0 11 030 0.3
Date of Calibration  : 24-27 Feb. 2025

The: resuits relate only 1o fhie iterms tested/calibrted or value assigned.

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 860168
B, Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on o level nnge
Rangs Anticipated value | Messured value | Deviated |A Timit 1 permilied
(dB) (dB) value (dB} | class 2 (+dB) {£dB) of measuremnent (4B}
40-130 45.0 45.0 0.0 L1 0.30 0.3
30-120 350 350 0.0 11 0.30 03
20-110 25.0 253 03 1.1 0.30 0.3
20-100 5.0 253 03 1.1 0.30 0.3
20090 5.0 252 02 1.1 0.30 0.3
20-80 5.0 252 02 1.1 0.30 03
9. Tone burst response
Time Taneburst Measured value | Deviated |A Timit} 1 permitied
Weiphiing | Duration, Th (ms) (dB) value (dB) | class 2 (+dB} {+dB) of measurement (4B}
200 1158 0.2 i W 0.20 0.3
Fast 2 987 -0.3 +1.0:-2.5 0.20 0.3
0.25 £9.2 -0.8 +1.5:-5.0 020 0.3
— 200 109.5 -0l *1.0 0.20 0.3
2 9.8 -0.2 +L.0; 5.0 0.20 0.3
200 109.9 0.1 +1.0 0.20 0.3
SEL 2 k9.9 0.1 1.4 -2.5 0.20 0.3
0.25 B0.9 0.1 +1.5,-5.0 0.20 03
Date of Calibration  : 24-27 Feb, 2025 8;;’_9
Thir rasults relate only to the items tested/calibrated or value assigned.
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Request No, 21-680160 MTC No. EEL- BP. 86/0168

10, Peak C sound level

Number of cycles in Anticipated | Measured | Deviated I Timmiaf L inty | Maxi permitted
test sigral value (dB) | value (dB) | value (6B} | class 2 (+dB) | (1eB) of measurement (+B)
Complete cycle 1254 125.0 14 30 0.20 035
Positive half cycle 124.4 1243 -1 20 0.20 0.35
Negative half cycle 124.4 124.3 -1 20 020 0.35
11. Overload indication
Mensured value (dB) Devinted | Accep lirmit] L i permittad
Positive one-halfcyele | Negative one-hallcyele | value {dB) | elass 2 (+dB) (+dB) of measurement (+dB)
132.5 132.5 0.0 1.5 0.20 0.25
12, High-level stubility
Time Measured Deviated valua peance limit L i axirmum-permitted
value {dB) (d8) class 2 (+dB) (+dB) of measurernent (£dB)
Begin 129.0
S P— 0.0 03 .10 0.1
Calibrated by : Approved by :

(Mr. Tawikiat Tamsumran)

ndards Laboratory

Industrial Metralogy and Ieﬁhg Service Centre
Ref - 201126801 1400185004

Date of Calibration  : 24-27 Feb.2025

Date of Issue 1 28 Feb, 2025

End of Centificate 99
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The results telate anly to the fhems testecdcalibrated o valie assgned
Advartiging the tACerticare and publicity of the results except in full ar prohibited unless wittan permission s obtased fram the govemar of TISTR
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. 87/0168
CALIBRATION CERTIFICATE

Submitted by~ ; Integrated R h Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A Srimuhaphote, Prachinburi 25140,

Calibrated at : Electrical and Electronic Standards Lat v, Industrial Metrology and Testing Service Centre,

Sei 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A-Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deseription : Sound Level Meter Temperature (23£3)°C
Manufacturer  { ACO Relative Humidity S50+ 15)%
Made! 16236 Ambient Pressure :(101.32541.5) kPa
Serial No. 1 212015

Microphone 1 TOSZNR No, 76236

Preamplifier

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,

2. Condenser Microphone Briiel&Kjer 4180 SN 2889871,

3. Decade Attenuator Ando AL-205 S/N 00464602,

4. Function/Arbil Agilent 332204 8/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A §/N 122037,
6. Sound Calibrator Briel&Kjer 4231 /N 3015154,

7. Measuring Amplifier Brilel&Kjuer 2636 S/N 1537484,

¥ Waveform G

Date of Receipt : 14 Jan. 2025

:24-27 Feb.2025 1/9
b il

Date of Calibration

The sequits relate anly 1o the tems tested/calibrared o value assgred.

FIMLBLMTC.ODZ Rev.S

Head Office

35 Mu 3 Tamban Fiong Ha, Amphos fhlong Luang,

Changwat Pathurmthans 12120, Thailand

Office/Laboratory
68 M 2 Tambein Bangpoomal, Amphae Muang

Offica
198 in Acad, Ladyao, Chatuchak,

Changwat Sarmutprskan 10283, Thailarid

Tel (681 0 2577 9036
Fa. {66] 0 3577 5009

Ted, 661 0 2323 167280 ext. 115, 114
{66) 06 3219 Sa40

Hanghok 10900, Thailand
Tel. (66} 0 2579 117030 ext. 5219, 5225, 5217
(86 00 1885 G627

Head Offica
35 M3 Tainbon Fhiang Ha Amghoe Khiong Lisng, 668 Mu 2 Tamban Bargpooma, Amphos Musng Samutgrskar,
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Request No. 21-68/0160 MTC No. EEL. BF. 87/0168
&. Power Amplifier Brilel&Kjmr 2706 S/N 1517650,
4. Speaker Tannoy Limited, Great Britain British Patent No, 215300,
10. Digital Multimeter Agilent 34401 A S/N MY 44005560,

1P bl T:

TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i has been calik d intained at the Electrical and Elecwronic Standards

1 against
Laboratory (EEL), which ure traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits guoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard i ltiplied by & age factor
k=2, providing u level of confidence of approximately 95%.
Date of Calibration  : 24-27 Feb.2025 278

T

Tha resutts relate only to the tems testod/calibrated or value assigned,
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Request No. 21-68/0160 MTC No. EEL. BP. 8T/0168
1. Absolute Sensitivity
Reference Acoustic Measured vadue (dB) | Deviation |A lirmit| L i F permitted
Signal (dB) Befors adjust] After adjust | value (dB) | Class 2 (B} (+dB} of measurement (+dB)
93.99 94.4 G40 0.0 1.0 048 MNiA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 115.0dB,

2. Self-generated noise
2.1 Normal test
Measured vilue L permitted i
(dB) (+dB) of measurement (+dB)
207 ol ™A

1.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured value |1 permitted
Weighting (dB) (xdB) of measurement (+dB}
A-Weight 15.1 0.10 NiA
C-Weight 199 0.10 NA
Flat 247 010 NiA
Date of Calibration - 24-27 Feb 2025 3
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: Request No, 21-68/0160 MTC No. EEL. BP, 870168
3. Acoustical signal test of frequency weightings
Frequency | Deviation from frequency tesponse (dB) limit 1 ity | M permitted
(Hz) Asweight [ C-weight Flat class 2 (+dB) [E1:1) of measurement (+dB)
125 4 0.6 04 15 045 0.6
1000 0.1 0.1 a1 1.0 0.45 0.6
8000 0.7 0.7 02 5.0 45 0.7

4, Electrical signal test of frequency weightings

Frequency | Deviation from frequency respanse (dB)) Acceptance limit Uneertainty | Maximum-permitted uncertainty |

(Hz) Asweight | C-weight Flat chass 2 (+dB) (48} of measurement +di)
63 0.0 0.0 0.1 20 0.20 0.6
125 - 0.0 [iRi} 15 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 i} 1.0 0.20 0.6
2000 -1 -1 0.1 20 .20 0.6
4 000 04 0.4 0.1 a0 0.20 6
B (00 -0.6 -0.6 02 5.0 0.20 07

Dite of Calibration  : 24-27 Feb.2025 e
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7. Level linearity on the reference level range
Anticipated | Measured Value | Devisted value | Acceptance limit Uneertuinty Marimum-permitted imcertainty |
vinlue (dB) (dB) (dH) class 2 (+dB) (4B} of measurement {(+48)
122 1220 0.0 1.1 0,30 0.3
121 1210 0.0 11 030 03
120 1200 0o 1.1 0.30 03
119 118.0 0.0 1l 0.30 03
114 114.0 0.0 11 0.30 03
10e 109.0 0.0 1.1 0,30 03
104 104.0 0.0 11 0,30 03
] 99.0 00 11 030 03
9 94.0 0.0 11 030 03
89 89.0 0 11 0.30 0.3
84 84,1 0.1 11 0.30 0.3
79 791 0.1 i1 0.30 0.3
74 74.1 01 11 0.30 03
) 69,1 1 1.1 030 03
G4 4.0 0.0 1.1 0.30 03
59 59.0 0.0 1.1 0,30 03
54 4.0 0.0 1.1 0.30 03
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 L1 0,30 03
39 390 00 L1 .30 03
34 34.1 o1 1.1 0.30 0.3
EEY 331 0l 11 0,30 03
Date of Calibration  ; 24-27 Feb 2025 61-1’79
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Request No. 21-68/0160 MTC No. EEL. BP. 870168

5. Long-term stability
Time Measured Value Deviated value limit L ity F -permnitied
(dB) (dB) eluss 2 (+dB) (+4B) of measurement (+4B)
Begin 94.0
0.0 03 0.10 o1
End 24.0
6, Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Froquency | Measured Value | Deviated value | Accepiance limit i i i permitied i
Weighting (dB) {dB) chags 2 (+dB) (+dB) ol measurement (+dB]
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0o 02 0.20 0.2
Flat 940 0o 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated vake 7 limit 1 i i -permitted i
Weighting (dB) (dB} alass 2 (+dB) (=dB) of measurement (+d8)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 24.0 0.0 01 0.20 0z
Leq 4.0 00 0.1 0.20 0.2
Date of Calibration  : 24-27 Feb. 2025 3 iro
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value Avceptance limit L i i permitted
value (d8) (dB) (B} class 2 (+dB) (+dB) of measurement {£dB)
» 322 0.2 L1 0.30 03
31 3.2 0.2 11 0.30 0.3
30 303 03 1.1 030 0.3

8. Level linearlity including the level range control
At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviuted 7 Lirnie| L i i permitied
(dB) (dB) value (4B} | class 2 (+dB) |  (+dB) of measurement (+di)
40-130 94.0 24,0 0.0 1.1 030 03
30-120 94,0 24,0 0.0 L1 0.30 03
204110 94.0 94.0 0.0 11 030 03
20-100 94,0 94.0 0.0 L1 030 0.3
Date of Calibration  : 24-27 Feb. 2025 14

T
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range

Range Anticipated value | Measured valee | Deviated |A lirmat} L permitied
{dB) (4B} value (dB) | class 2 (<dB) {1dB) al measurement (+dH)
40-130 450 450 00 1.1 030 0.3
30-120 350 350 0.0 11 0.30 0.3
20-110 250 253 0.3 11 030 03
20-100 250 52 0.2 11 0.30 03
20-50 250 251 0.1 11 0.30 0.3
20-80 50 249 0.1 11 0.30 0.3
%, Tone burst response

Time Tonehurst Measured value | Devinted u Semit} L i
Weighting | Duration, Th (ms) (dn) value (dB} | class2 (+dB) | (+dB) of measurement (448}
200 1158 0.2 +1.0 0.20 03
Fast 2 989 0.1 #1025 | 020 03
025 £9.0 -0 | +1s-50 | 020 0.3
200 1093 03 +1.0 0.20 0.3
Slow
2 89.8 02 | +L;-50 | 020 03
200 1099 ol +10 020 03
SEL 2 89.9 01 | +.-25 | 020 03
025 80.9 o1 | +15-50 | 030 0.3
Date of Calibration 2427 Feb.2025 i
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Request No. 21-68/0160 MTC No. EEL. BP. #7/0168

10. Peak C sound level

Numberofeyclesin | Anticipated | Messured | Deviated plance limi) U permitted inzy
test signal waliee (dBY | value (4B} | value (dB) | class 2 (+dB) (+dH) of measurement (+4B)
Complete cyele 1254 1255 0.1 30 0.20 0.35
Positive half cycle 1244 1243 0.1 0 0.20 0.35
Negative half cycle 124.4 1243 -1 20 0.20 035
11. Overload indication
Measured value (dB) Deviated | Acceptance limit] Uncertainty | Matinum-permitied uncertainty |
Positive one-half cycle | Negative one-hall cycle | value (dB) | class 2 (+dB) {+dB} of measurement {+dB)
132.5 1325 0.0 1.5 020 0.25
12. High-level stability
Tirme Measured Deviated value | A Tt L i imum-pesmitted
vlue (dB) (4B} class 2 (+dB) (+dB) of measurensent (£dB)
Begin 120.0
o T oo 0.3 0.10 0.1
Calibrated by : Approved by |

ot T B,

(Mr, Tawikiat lamsamran)

. T3 or
Electrical mﬂmﬂmum Laboratory
Date of Calibration Industrial Metrology and Testing Service Centre

Date of Issue

:24-27 Feb.2025
: 28 Feb.2025 Ref : 201126801 1400185005

End of Certificate 9/9

The results relate anly to the tems tested/calibrated or value assigned.
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Reguest No, 21-68/0160 MTC No. EEL, BP. £8/0168
CALIBRATION CERTIFICATE
Submitted by : Integraed R h Center Company Limited.
Address : 122 Moo 2, T.Thatoom, A, Srimahaphote, Prachinburi 25140,
Calibrated at i Electronic Standands .t v, Industrial Metrology and Testing Service Centre,
Soi 1C, Bangp 1 Estate, Sukl it Rd., AMusng, § jnn 10280,
Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature s(23£3)°C
Manufacturer tACO Relative Humidity (50 = 15) %
Model 1 6236 Ambient Pressure :(101.325£1.5) kPa
Serial No. 1212016
Microphone 4 TOSINR No.T6237

Preamplifier e
Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjer 4180 S/N 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464602
4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
5. Dagital Function Synthesizer NF Electronic Instruments DF-1934 S/ 122037,
6. Sound Calibrator Briel&Kjer 4231 S/N 3015154,
7. Mensuring Amplifier Briel&Kimr 2636 S/N 1537484,

Date of Receipt : 14 Jan.2025

Date of Calibration - 24-27 Feb.2025 142

NSC-TISETIS 17028
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 88/0168
8. Power Amplifier Britel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 344014 SN MY44003560.

11. P ble A T TPA-303A S/N 2212,

Calibration Procedure :
This i was lit

1 by using ealibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration
procedures wene related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct meastrement method, The scoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i s been calit i against dard i at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard i Itiplied by a e factor
k=2, providing a level of confidence of approximately 95%,

Date of Calibration  : 24-27 Feb 2025 219

]
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1. Absolute Sensitivity
Reference Acoustic Measured value Drevintion limie| L permitted
Signal (dB} {dB} value (dB) [ Class 2 (+dB) (+dB} of measurement (+dB)
9399 94,0 0. Lo 0.48 NiA
Note: No adjustment.

2, Self-generated noise
2.1 Normul test
Measured value U i Maxi permitted
(dm) (+dB} of measurement (+dB)
21.3 0.10 NiA

1.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency |  Measured value | LI I M per d
Weighting (dB) (+dB) of measurement (+dB}
A-Weight 14.4 0.10 N/A
C-Weight 19.1 0.10 NA
Flat 235 0.10 NA
Date of Calibration  ; 24-27 Feb,2025 310

Request No, 21-68/0160 MTC No. EEL. BP. 88/0168
| 1A tical signal test of freg y welghti
Frequency |Devintion from frequency respanse (dB}| Accey lirmit L Enty -permitted
{Hz) A-weight | C-weight Flat class 2 {+dB) (B} of measurement (+dB)
125 05 0.3 0.4 1.5 0,45 0.6
1000 0.1 0.1 0.0 1.0 045 0.6
B 000 -1.5 1.7 -1 5.0 045 0.7

The results relate oty to the items testeddcalibrated o value assigned.
#chvertising the Report/Certficate and publicty of the results except in full are prohibited uniess wittten permission fs abtained from the govermor of TIRTR.
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4. Electrical signal test of frequency weightings

Frequency [Deviation from frequency response (dB) I Timit L permitted
(Hz) | A-weight | Coweight | Flat class 2 (+8) (sdB) B Sm——
6 0.1 00 0.1 20 020 06
125 00 00 00 1.5 0.20 0.6
250 00 00 00 15 0.20 056
500 00 00 00 L5 0.20 0.6
1000 00 00 00 Lo 0.20 0.6
2000 0.1 00 01 20 020 0.6
4000 04 03 0.1 30 0.20 06
8000 | -06 0.6 02 50 0.20 07
Date of Calibration  : 24-27 Feb.2025 443
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Request No, 21-68/0160 MTC No. EEL. BP. B3/0168 Request No. 21-68/0160 MTC No. EEL. BP. B8/0168
7. Level linearity on the reference level range
—
5. Long-term stability Antleipated | Measured Value | Deviated value A lirnit 1 i i i d
Time Mensured Value Devinted value limit 1 i i permitied value (dB) (day {dB) chass 2 {(+dB) {=dB) of measurement (+dB)

(B} {dB} class 2{+dB) {=dB) of measirement (+dB) 122 1221 0.1 1.1 030 0.3

Begin 4.0 0o 63 _— o1 121 1211 0.1 11 0.30 0.3 ]
End 4.0 120 120.1 0.1 1.1 0.30 0.3
119 119.1 0.1 11 0.30 0.3

6. Frequency and time weightings at 1 kHz 114 114.0 (3] 1.1 0.30 03 ]
6.1 Frequency weightings at 1 kHz 109 109.0 0.0 1.1 0.30 03
Frequency | Measured Value |  Deviated value A limit L i perrnitted 104 104.0 0.0 1.1 030 0.3
Weighting (dB) (dB) class 2 (+dB) {zdB) of measurement (+dB} o9 99.0 0.0 1.1 030 0.3
A-weight 940 0.0 0.2 0.20 02 94 94.0 0.0 1.1 0.30 03
C-weight 440 0.0 0.2 0.20 0.2 89 o0 0.0 | 030 0.3
Flot a4.0 0.0 0.2 0.20 0.2 Bd B39 -1 L1 0.30 0.3
9 T8 0.1 1.1 0.30 0.3
6.2 Time weightings at 1 kHz 74 741 ol L1 0.30 0.3
Frequency | Measured Value Deviated value Acceptance limit Unegrininty Maximun-permiried umeertainty [ 69.2 0.2 L1 0.30 03
Weighting {dB} {dB) class 2 (+dB) (=B} ol mezwrement (+dB) 64 64.0 0.0 L1 0.30 03
Fast 94.0 0.0 0.1 0.20 0.2 59 59.0 0.0 il 0.30 0.3
Slow 4.0 0.0 0.1 0.20 0.2 54 54.0 0.0 1.1 030 0.3
Leg 94.0 0.0 0.1 0.20 a2 49 491 0.1 Il 0.30 0.3
44 4410 0.1 L1 030 0.3
39 39.0 [iX1} L1 030 03
34 342 02 L1 030 0.3
33 332 0.2 11 0.30 0.3

Date of Calibration  ; 24-27 Feb.2025 519 Date of Calibration ;2427 Feb.2025 i
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7. Level lineurity on the reference level range

Anticipated | Measured Valoe | Deviatod vahse A Timit L permitted

value (dB) (dB] (dB) class 2 (+dB) (+dB) ol measurement (448}
2 322 02 1.1 0.30 0.3
il 31.2 02 L1 0.30 03
30 303 03 L1 030 0.3

At reference sound Jevel on the reference level runge

8. Level linearlity including the level range control

Range Anticipated value Measured value Devigted | Accep limit} L i M. permilted
(4B} (dB} value (dB) | class 2 (+dB) i+dB) ol measurement {+dB)
40130 9.0 940 0.0 Ll 0.30 03
30-120 940 940 00 Ll 0.30 03
20-110 94.0 94.0 00 L1 0.30 0.3
20-100 9.0 940 00 L1 0.30 0.3
Date of Calibration - 24-27 Feb.2025 e
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8. Level linearlity including the level range controf
At reference level at 5 dB greater than the under-range on a level mnge
Range Anticipated value | Measured value | Deviated |4 timit} 1 i i permitied
{dB) (L1:1] value (dB) | class 2 (+dB) (xdB) of measurement (+dB)
40-130 45.0 450 0.0 1.1 0.30 0.3
30-120 35.0 5.0 0.0 1.1 030 0.3
20-110 250 255 05 11 0.30 0.3
20-100 250 54 0.4 L1 0.30 03
20-80 5.0 253 03 1.1 0.30 0.3
20-80 25.0 252 0.2 11 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated Accep lirnif] 1 inty | Mai pe d
Weighting | Duration, Th (ms) (dB) value (dB) | class 2{xdB) | (+dB) af mesurement (2dB)
200 1159 01 1.0 0.20 0.3
Fast 2 981 09 +1.0;-25 0.20 0.3
0.25 892 08 +1.5;-5.0 0.20 0.3
o 200 109.5 0.1 +1L0 0.20 0.3
2 BO.E 02 +1.0;-50 0.20 0.3
200 1098 01 +1.0 0.20 0.3
SEL 2 S0.0 00 +1.0; 2.5 0.20 03
0.25 80.9 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration 1 24-27 Feb 2025 S%’_Q
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10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviaed [imiif L permitted
281 signal value (8B | value (dB} | value (4B} | class 2 (+dBY {+dB) of measurement (+dB}
Complete cycle 1254 125.3 0.1 0 0.20 0.35
Positive half cycle 124.4 1243 0.1 20 0.20 0.3
Negative half cycle 124.4 124.2 0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Devigted |Accep Timia L i Mani permitted
Positive ane-half cycle | Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement {+dR)
1325 1325 00 L5 0.20 0.25
12. High-level stability
Time Measured Deviated value ptance fimit Uncertai permitted
value (4B} (dB) elass 2 (+dB) {dB) of measurement (+dB)
Begin 122.0
i ST 0.0 03 0.10 o1
Calibrated by - Approved by ;
{Mr. Tawikiat Inmsamran) ML E
Electrical and gnarﬂ:!ﬂlﬁnh Laboratory
Date of Calibration  : 24-27 Feb.2025 Industrial Metrology and Testing Service Centre
Date of Issue : 26 Feb.2025 Ref : 201126801 1400185006
End of Certificate 9/9
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Airgas Speclialty Gases
Airgns USA, 110

600 Unian Landing Road
Cinnominsom, Kl nBorr=moos

Airgas

an A Linuide compary

Aimgnt.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EOQ3NISSEEOADIZ0 Reference Number  82-401285018-1
Cylinder Number; LL193324 Cylinder Volume: B34 CF
Labaratory: 124 - Riverton (SAP) - NJ Cylinder Prassure: 2215 PSIG
PGVP Number B52018 Valve Qutlet:
Gas Code: NO,NOX 502 BALN Certification Date:  Sep 05, 2018

Expiration Date: Sep 05, 2026

“EFA Trceatity Proloesl for Auiay

—
ef Gasacus Casbraton Standards (May 2012)" docusent £

Certfication pedoimed in A
DR ptical

1, using the assay Isptmd, Anmiytical doms not maquine cormecion for anslytenl intererance. This crfnder has o tol
uncartsnty 55 staed Dl with of B8%, T o gnificant mpunties which atect the s of fhia calibmbion mixture. A1 concenimtions n on o
vaumesaiume tnse unlest ctherwise aoied
Do et Usa This Criiger below 100 g e 07 5
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Methad Uneertainty Dates
NOX 50.00 FPM 5071 PPM 61 4 1.4% NIST Traceable 0B/27/2018, DBAOB/2018
MITRIC OXIDE 50.00 PPM 5087 PPM G1 - 14% MNIST Traceable 0B/27/2018, 08/I5/2018
BULFUR DIGKIOE 50.00 PPM 50.54 PPM G1 4= 1.0% MIST Traceable OR2T/2018, 0306/2018
MNITROGEN Balance
e e —
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncerainty Expiration Date
NTRM 16060625 CC442688 50.42 PPM NITRIC OXIDEMITROGEN +- 0.8% Jun 27, 2020
PRM 12288 SEM11E 20.86 PPM NITROGEN CIOXIDE/AIR +-1.5% Jun 02, 2017
GMIS To42010104 CCsidad 5101 PPM NITROGEN (IOXIDEMITROGEN + 2.0% Jun 1, 2020
NTRM 14p103z2T KALDG4376 43.08 FPM SULFUR DICXKIDE/NITROGEN +-1.0% Apr 17, 2024
Tha SAM. PRM or RGM noted stovs is iy in miensacs o the GRVES used in the assay and not part of to analysis.
== ———————— = —————
ANALYTICAL EQUIPMENT

Instrument/MakeModel Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100291 NO FTIR Aug 08, 2018
Micoled 6700 APW1100341 NO2 FTIR Aug 31, 2018
Micolet G700 APW1100381 502 FTIR #E 30, 2018

Triad Data Avallable Upon Request
NOTES:POx 5218003935

Netweight; 2738 grams
Gross waight 17343 grams

This calibration std. has bean certified in accordance with the May 2012 EPA Traceability Pro
Document EPA-BOMR-12/531. ANl testing processes and measurements conform 1o the
ISO/EC 17025 and to Airgas |0 90012008 and relate anly to itama identified an this ce
are cerifisd to be NIST Traceable with total uncertainty as detailed under Analytical L
decurment shall not be reproduced in full without written approval of the lssuer.

Xy \\}u

Appro\ré'ﬂ for Release

Page 1 of 82.401285018-1



Airgas

an Air Liquide company

Airgas Specinlty Gases
Airgas USA LLC

fiLq1 Easton Road
Flumsteadville, PA 18949
Afrgas com

Customer BANGKOK INDUSTRIAL

GAS COLTD
Part Mumber: EQ3NISE15A0370 Reference Mumber,
Cylinder Numbsar: EBC153168 Cylindar Volume:
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure:
PGYP Mumber: A12022 Valve Outlet:
Gas Code: NONOK 502 BALN Certification Date:

Expiration Date: May 27, 2030

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

160-402443703-1

1440 CF
2015 PSIG
BEBD

May 27, 2022

Cartricaton cerrmed in accordance with “E#A Traceatsbty Protocsl for Assay and Cerification of Daseos Caibmlion Standares My 20125 docu=enl EFA

BOOR- 12531, usng the assay

uncestuinty a5 siatad talow wih 4 banfdence lovel of 5%, Thers ara 0 Sgnifcant Impuriias wiich ect the e of this caimton

lamile asis unings olhirwiss robed.

This cybnder has o total anaiytcal
mixiure. A Corcentrabons o on a

Do Mot Use Tha Cyfndar below 100 geig i 8 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
C: i Ci Methed Uncertainty Dates
NOX 50,00 FFM 50.44 PPM G #- 1.0% NIST Traceable USI0Z022, DEETIRIZZ
NITRIC OXIDE 5000 PPM 50.44 PPM G1 - 1.0% NIST Traceable OSQ0HEZ, DSITIRER
SULFUR DIOXIDE 5000 PPM 50.60 FPM G1 +- 1.2% NIST Traceable V82002022, 827022
MNITROGEN Balanca
CALIBERATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date
NTRM 200610-51 CCT33428 1861 PPM NITRIC OXIDE/NITROGEN H-0.9% Ot 0, 2026
FRM 12395 DESTEGD B.91 FFM NITROGEN DIOXIDEAR w-2.0% Feb 22, 2022
NTRM 200610-22 CCT33163 BE.61 FPM NITRIC OXIDE/NITROGEN +-0.9% Ot 8, 2026
GhIs 124206889110 CC3z22674 4474 PPM NITROGEN DIOXIDE/AIR - 20% Foi 24, 2025
NTRM 16061015 CCavizm? 45.02 FPM SULFUR DIOXIDEMNITROGEN - 0.8% Jun 17, 2022
NTRM 140103-35 ND4THI0 4508 PPM SULFUR DIOXIDEMITROGEN H- 1.0% Apr 17, 2024
Tha SRM, PAM & RGM nceod anave is mi.n ralurence i e OMIS waed in thi- -mim:ncn iw or:-nnuiux
ANALYTICAL EQUIPMENT

Instrument/Make/Mode! Analytical Principle Last Multipoint Calibration
Micoled iS50 FTIR AUP2010245 NO FTR May DS, 2022
Nicoled iS50 FTIR AUP2010245 NOZ FTH May 19, 2022
Ncalpt (550 FTIR AUFZI10245 502 FTiRL May 12, 2022

e

Triad Data Available Upon Request

NOTES:Gross Waight: 27.6 Kg
Nat Waeight: 4.8 KG
PCa# 5222002512

! i [ACCREDITED)

Approved for Release

CERT 3082.08
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