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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer CHROMIUM (Thailand) Co.,Ltd. Checklist
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
ZINC
2  |Atomic Absorption ARSENIC Agilent Technologies 240Z AA / G8436A MY 18130003 Agilent Technologies System Preventive 15/10/2024 14/10/2025
Spectrometer SELENIUM (Thailand) Co.,Ltd. Maintenance Checklist
3 |Inductively Coupled BARIUM Agilent 5110 VDV(G8015AA) / MY8030001 Agilent Technologies Preventive Maintenance 4/11/2024 3/11/2025
Plasma- Optical Emission SILVER Technologies, USA (Thailand) Co.,Ltd. Checklist
Spectrometer(ICP-OES)

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

United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 1 of 1
Certified Laboratory ISO/IEC 17025




List of Instrument Certificates for Environmental Quality Analysis

Instruments(China)

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
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 |Mercury Analyzer MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd. Preventive Maintenance 9/7/2024 8/7/2025
Report
4 |UV-VIS FLUORIDE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer NITRATE
SULPHATE
5 |Turbidity Meter (Portable) TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 24CH1115 6/9/2024 5/9/2025

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

BACTERIA

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
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 / HE9M0011 Technology Promotion 25TW111 27/5/2025 25/5/2026
Association (Thailand-Japan)
3 |Incubator FECAL COLIFORM Binder KB400 / 20220000022479 Technology Promotion 24TM938 9/7/2024 8/7/2025
BACTERIA Association
(THAILAND-JAPAN)
4 |UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer
5 |Water Bath FECAL COLIFORM Memmert WNB 14 / L407.0756 Technology Promotion 24TM1016/1 9/7/2024 8/7/2025

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

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

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

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

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

Introduction

Customer Information

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

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

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

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

Revisiar 10.00, Issued: Nevernber 7021
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Instrumant Preventivie Maintenance Checklist

[nstrument Maintenance

System Information

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

240 %5 8RS

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

© Listthe Serial Numbers of sach

List System Component Praduct Numbers Eoronant

LI CUR V-V 5 W 36000
Z

a

B ion, Saf . | Initial perf —

Revigian: 10, ausd Novermbe
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Instrumant Preventive Malntenance Checklist

Important Customer Web Links

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

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

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

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

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

Service Engineer's Responsibilities

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

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

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

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

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

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

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

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

This information is subject to changs without notice.

Revision 10 00, izsued Novernbar
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Instrument Preventive Maintenance Chacklist

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

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

Ei Discuss any specific issues with the custormer before starting.

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

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

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

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

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

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

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

Rsdsion: 10,00, Issced Novamder 2021
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Instrument Preventive Maintenance Cheg
Freem bk o Dotearme

Preventive Maintenance Pro

aures

FLAME SYSTEM section
Q s=ction not applicabie
Electronic components

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

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

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

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

Fevimion’ 10.00, lesusd. N er 2021

@ Agilent Technictogs
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Instrurmient Preventive Maintenance Checklist

FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in SVD

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

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

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

0 Use 8VD and perform Mono Wavelength Comection,

O Use 2D and parform Siit Calibration,

0O use 5VD and perform Grating Squareness Diagnostic.

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

O use 5vD and perfarm Wavelength Repeatability.

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

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

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

Q Inspect the GTA workhead water hoses and connections for leaks

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

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

Instrument Preventive Maintenance Checklist

ﬁ Clean the burner slat with a clean white card

Ef Check the uniformity of the slot width

Ei Clean the burner if required.

o] Change the burner o-ring.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

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

Iﬁ Change oerings on the Tuel and oxidant delivery barbs

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

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

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

Check and clean the igniter electrode

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

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

@ igrite a flame

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

E‘ Optimize the instrument ready to perform Cu sensitivity test

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

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

Fievimian: V0.0, Issued: Noverriber 2021
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Instrument Preventive Maintenance Checkdist

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

O Check safety interlock operation,

Analytical performance for Fumace systems

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

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

PSD autosampler accessory for Furnace systems

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

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

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

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

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

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

Q) adjust each raller so that it rotates freely.

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

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

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

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

ber

Reasian 10.00, Esund Ne
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Instrument Preventive Maintenance Chacklist

{Fomm lnsight o Doteone

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

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

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

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

O Reassemnble,

Sample preparation system (SPS 4) accessory

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

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

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

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

& section NOT Agpiicatie

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

O Check belt tensions - adjust if required

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

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

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

Ravigion= 1000, Issued Noverrber 2027
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Instrument Preventive-Maintenance Checklist

Signature Page

Service Review

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

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

COUNLErs as appropriate

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

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

Test Results

Flame optics AMT Galn test

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

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

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

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

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

RArvision 10.00, Issund: Novermbar 2021
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Instrurment Preventive Maintenance Checklist

O Section NOT Applicable

Q inspect vGA gas supply hose.

3 Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required

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

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

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

UltrAA lamp accessory (external)

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

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

Restore System

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

Guidance

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

Randsion: 10.00, Issued: Hoverrbar 2021
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Ad consumable and parts list table

Test Solution — Cu Sppen .

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

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

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

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

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

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

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

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

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

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

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

Revision: 10.00, issued November 2021
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rstrument

Service Engineer Comments (optional)

Service Completion

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

wnenslupug

Averaging Period: 300

Catapoint Count: 20

Unser Limit: Highest Measured Frequency:
50.00

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

Result: m

- Agilent

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

wnenslumuRy

SVD Results Report

avik
AT

VA

EESOIDG  OiagBai StariTime: 13072025 9 TAZTAN

Customer; UAE

Address: Sof Udomsuk 41, Sukhirvil R
Bangkok

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

AN

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

Repet Genorated Af: LVE02S5 B

3
Beam Bala:

Lamp Type: Capper
Lamp Sochet Used: 3

svnﬁnauuﬁhpwrm

enaslumun

Peak Selected: 324.80

Lamp Alignment:

U Lamp Screw

Sample Pank: %

Lowar Limil;

Y Lamp Screw Resull: BFETEE]

Zap G,

First ©

Second Crdlar

Q10
2rATT 32515
701 64997

Upper Limit (nm) Result:

[ Passed |
==

SUDRGM&W@
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Waveleng

Repor Generated At 1412025 8-

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

324825 Upper Limitinm)
Drvnend)

174823
o 124823

Seople 6 124819

Snrraple 8 324819

LE19

. Deviation: 0.003

4 SVD Resuits Report

i Lamp £ | Supported
tAnCLa 1 Suppurted

Lamg7 | Supoorted

L | Suported

Datg

wnenslumuRy

30 Jaw 2025

v

Foats anuﬂ

Wavelengih Drive:

Slit Dr#

Ve

= Mode

RS & Urper Limit Result:

ne Detect: |

LLU Active

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

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

1/30/2025 10:48 AM
Spectr
Page 1 of 1 o
Analyst
Date Started BEIZ0ZE 1033 AM GMIT: 1/307202% 3:33 AM
Worksheet Frecision Tast
Comment
Methods Cu
Computer name  DESKTOP-TEUFRS
Serlal Numbar; MY 13160001
Method: Cu (Flame)
Samgle 0 Conc moil WRSD Mean Abs
CAL Ziro 0.000 B 00002
Foadings
00003 -0.0003 0000 VEN202E WEE2 AM
STANRD | 4,000 o3 08052
Readings
€.5008 06073 DA0a7 1MN2025 104724 AM
Aba LInear Crinin - Cal. Sgt 4
el T
040
020
n.og
T e
0,000 2000 000 5,500
G it
Curve P
Craracheristic Cone
v = 1.0000
Cakeuisted Cops * 0,002 5000
Residuals = 0.002. 0.000
Aba =0.12108% ©
SppmCu nT
fensz 06047 o047 0.68042 06073
4976 0.6062 L] 132025 104832 AM
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trument Preventive Maintenance

Important Custormer Web Links

s For mare information about Agilent Technal 5 services, please visit our website using the
fallewing URL: hitp:/www.anilent.com/en-us/products/crossiab-instrument-services/ service-
repair

« Toasccess Agilent University, visit hitpe/fwww.agilent.com/crosslab/university/ ta learn about
fraining options, which include online, classroom and onsite delivery
A training specialist can work directly with you to help determine your best options

o Auseful Aglent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: hitps://www. agilent.comien-us/agilentresources

o Need technical support, FAQs, supplies? — visil ur Support Home page at
hittpd fwww agllent. comisearch/support

s Getanswers. Share insighls. Bulld connactions:
Jain the Agilent Community at https://community.agilent.com/weicome

Service Engineer's Responsibilities

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

«  Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent A safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

s Only select those pages that refate to the systerm or module being serviced.
» Complete empty fields with the relevant information
« Complete the reievant checkboxes in the checklist using either a "xX" or tick mark "«

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

« Complete the Preventive Maintenance service in the order of the tasks fisted.
« Complete the Service Review section together with the custormar,

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

» Compiete the total number of pages field in the Service Completion section

s Ask the customer ta sign the Service Completion section including the customer's and your
signatura

This information is subject to change without notice
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Instrument Preventive Maintenancs

System Information
m/ Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and 0 3308 | my sy

: Instrument System Site and
Location

Un||gé I‘\nﬁ'.\l_\!' I’erl E"_‘j"'\c:r'ﬂn E;\.usuHm:’ Ca . BV |

List the Serial Numbers of each

List System Companent Product Numbers Component

1 My 14130003

z My191 10803
3 Psp 190 | Rimoo
* bk a L] ol -0
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Instrument Preventive Maintenance Checklist

[ Agilent A4 safe operation flow chart inspactions (1o determine if the PM can be performed) Preventive Malntenance Praocedures

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

EI/Discuss any specific issues with the customer before starting, D/SEC"D” not applicable

O For HF application systems, if standard sample introduction system was not installed, ask El ic components
the customer to install it
[ Review the instrurment logbaak for recorded problems and camments. O Review and confirm instrurnent configuration data in SVD
& Save Instrument contral settings before starting the procedure Q confirm power supply voliages using the SVD Power Supply diagnostic
& perform & general inspection of the system for cleanliness. a ;‘Jr Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
agnostic,

@ Check for proper installation of parts, assermblies, sensors etc

[ Check system for required instaliation of components, settings as defined by current Mﬁﬂhﬂﬂlﬁlﬂﬂmﬂﬂﬂm
Service Nates
O Check the bumer adjuster contrals for complete and free movernent, If the burner adjuster

| check for required firmware uadates and verify with customers if they would like them needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease,

Installed.
O Run SVD tests to exercise all moter drives over the full range of their travel:

A Use sVD to perfarm a Full Wavelangth Scan for Cu HCL - “As found test_1"
P d Monachromator drive
Slit drive

@ Perform a Basic Cu ABS test - "As found test_2"

Lamp selector
ABA

Optics components
O Check that external optical surfaces are clean — Clean or replace as required
0 Use 8VD and perfarm Mono Wavelength Correction.
0 Use svD and perform Siit Calibration.
O Use VD and perform Grating Squareness Diagnostic.
0 Use 590 and perform Zero Order Offset/Mono Comection,
U tse 5D and perform Wavelength Repeatability.

a Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advizse custormer iIf lamps are showing emission degradation due
toage.

O Chack that the signal energy of the D2 and HC lamps track properly. Advise custamer i
their D2 larmp is showing emission degradation due fo age.

O Brint the Details page or screen caplures of the tast results and attach to the end of this
checklist,

ogoo

Fesdaiorn 10,00, tssued Novermoar 2021 Resigicn: 1000, issued: Navamibar 2021
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Instrumant Preventive Mainenance Checklist

O inspect the burner interlock plate to ensure that the interlack pin 1 secure and correct for FURMNACE SYSTEM section
the burner type

O Clean the burner slot with a clean white card Q Section not applicable

O Check the uniformity of the siot width Electronic components

O Clean the burner if raquired
3 Review and confirm instrument configuration data in VD

O change the bumer o-ring
meunfl'rrn power supply voltages using the SVD Power Supply disgnostic.

3 Clean the nebulizer, spray chamber and liquid trap.
O change all o-tings and seals in the nebulizer, nebulizer block and spray chamber. M. i onel

0 Check that the pressure relief bung releases readily.
B 9 Y ﬁ,Run SVD tests to exercise all motor drives over the full range of their travel:

O Change o-rings on the fuel and oxidant delivery barbs A Monochromator drive
It drive

O Leave the liquid trap EMPTY and verify the flame will not ignite in this state F{’ 5l
Lamp selectar
O Refill liquid trap and check that overfill drains freely into the drain/waste tube. P
O Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops Optics components
and the lower end must be above the liquid level in the waste vessal
O Check and clean the iqriter slectrode " Check that external optical surfaces are clean — Clean or replace as required.

@ lise SVD and perform Mano Wavelangth Correction.
D”Use S0 and perform Slit Calibration.

[ Use svD and perform Grating Squareness Diagnostic.

U1 Presaursitest far lbaks @ Use svD and perform Zero Order Offset/Mono Corection.
@ Use SVD and perform Wavelength Repeatabilty.

O Leak test gashox internal components and connections

. . ; ﬂ’ Physically inspect selectad HC larmps (customer to supply per their choice) and measure
O check safely interlock status and operation using the SVD interlock monitoring diagnostic. the % Gain for each lamp. Advise custorner if lamps are showing emission degradation due

10808

O ignite a flame

O check that you can adjust the nebulizer uptake rate from 4 o 65 mL per minute: =g Inspect the GTA workhead gas hoses and connections for leaks
O optimize the instrument ready to perform Cu sensitivity test. ]Z/Pressure test for gas leaks
3 Create a manual methad to perform a Basic Cu ABS test - "Final Performance Testing * B’If the cooler system is accessible (stand-along) check for correct operation and

coolant/water level — this includes any temperature and pressure settings plus filter

O Runa PM completad sensitivity test for a 5 ppm copper sample and record the resultsin cleaning (air flow and water),

the A& PM Performance test results and measurerments table,
Zf Inspect the GTA workhead water hoses and connections for leaks.

Check all graphite components and replace if necessary
-»-"*,-- Agilent C
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Inatrument Preventive Maintenance Checklist

0 Tube
O Electrodes
0 Shroud

B/Check and clean the end windows an the warkhead
& Check safety interlack aperation.

B‘Omlmize the instrurment ready to perform Cu sensitivity test.

E/F!un the sensitivity test for a 25 ppb copper sample and record the results in the results
table,

QO Section NOT Applicable
[ Check condition of the PSD caplllary — replace if necessary

B"Check condition and operation of P30 syringe - ensure it does not have air locks and
bubbles.

H'Change P50 rinse bottle o-ing,
[ Theck and clean the rinse vessel,

@’ Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level In the waste vessel

Ensure that the waste vessel |5 suilable for use with the furnace system

E/S‘eclicm NOT Applicable

O Re-torgue screws securing the hubs, presser arms and pump rotors.

O Adjust each roller so that it rotates freely.

0 Wipe clean the pump rotar rollers and pump bands with a dry clean clath.

O Ensure that the presser arms and the surfaces near the pump are free from dirt and spills,

O Remave the pump module rear caver and check for the incursion of liguids and any signs of
carasion,

O Re-torque the nuts that fasten the motor maunting plates to the chassis,
O Check clips securing the diluents holder and replace if necessary.
O Dpisconnect, clean T-piece, and reassemble the tubing using the following steps,

Revizion: 1000, tesued Noverraer 2021

@ Agilent Technolkges, Ine 2001
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B Section NOT Applicable

O Inspect VEA gas supply hose

O Inspect/replace VGA pump tubing,

O Check low gas pressure interiock setting= adjust if required

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

O Check gas regulator pressure to 46 psi (325 kPa) — adjust If required,

O clean the exterior surfaces of the accessory with soft lint free clath: This cloth can be
dampenad with warm water or 8 mild detergent. Do not use organic solvents or abrasive
cleaning agenis

UltrAA lamp accessory (external)

O section NOT Applicable
@ Check the candition of the power cable

D’Clean the exterior surfaces of the aceessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use arganic solvents or abrasive
cleaning agents.

Restore System
E/If you have altered the customer's instrumentation during the course of PM, restore to the

original status to allow the customer to conduct their normal activities {eg., reload the
customer's method.)

Guidance

If the PM service is parformed prior to a qualificstion service, then use the qualification procedure
as a guide for final instrurment set up and checkout.

Rasion; 10.00, moued: Novermber 2021

© Agient Technologias, me. 2031 .:‘-M 1 Agileﬂt
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Instrument Preventive Maintenance Checkfist

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

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

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

O Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

O Reassemble.

[ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance,

The following rmaintenance reguirerments are suggested 10 maintain the performance of the
autosampler,

O Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
s0ft cloth and diluted mild detergent.

3 Cleaning the autosampler cover panels with domestic window cleaner.

O Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation frorm fumes,

O Check the X- axis, Theta- axis and Z- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectars.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the 5PS 4 service manual GB410-20050,

epa

& Section NOT Applicable

O Check the x-axis and z-axis timing belts = Replace if there |s are any cracks, splits or color
deteniaration and belt tension,

O Check belt tensions - adjust if required

O Check the lubncation pad for single x-axs shaft. If pad is dry or custormer has ohserved any
vibration or erratic movements of the x-axis carmage, add 1 mL of Dow Corning 200 & Fluid,
200 CS into the well,

O Check the auto-sampler shility to find tubs positions - Calibrate if required

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
darmpened with warm water or a miid detergent. Do not use organic solvents or abrasive
cleaning agents.

Reviion: 10.00, Issusd Novernber 2021

& Agientt Technalogins, Inc. 2031
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From bight 3 Cuttoem
Signature Page
Service Review

Q/Anach available reports/printouts of all 1ests to this documentation:

Ef'Record the Preventive Maintenance service activity in the customer's records/loghook
B/Llpdale!resel instrument maintenance counters as appropriate,

EﬂAfﬁx the PM sticker to the systemn or instrurment logbook based on the customer s request.
E/Complete the Service Engineer Comments section if there are additional comments.
EaﬂRew'ew this service, parts replaced, and test results obtained with the customer

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box of If necessary, In the customer's 10 recards.

Test Results

Flama optics PMT Gain test

For copper at 324 8 nm, 4 mé, 05 i 551 width <55 | 5
Flarme perfarmance test with 5 ppm copper sample

A facetylene, miking paddie removed Abs value =05 -
Aiir facelylene, mixing poddl instaliad, 10 repdicates SRED « 1.0 ™

Deuterium furrsce optics PMT Gain test

For coppes 91 324 8 nm, 4 ma, 0.5 nm slit width «55% i -
Deuterium furnace perfarmeance test with 25 ppb copper sample (324.8 nm)

Precigion RS0 =40% =
Abs ke =015 =
Zesman lytical perft 25 ppb copper sample (327.4 nm)

Srecision W53 a0% 12l
B iRlE =010 ©.1445
MEA% 0% 15254

Rewsion; 1000, Issued: Noveriser 2021

@ Aglent Technohygies. Ine. 2027
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AA consumable and parts list table Service Engineer Comments {optional)
R part Numbar | ProducyMadel § R I ———

Test Sclution — Ox

6610030100 50 55 140 240 280

solution Commaon
Test Sehution - Blank sokution 5140-7007 50 55140240 280 P suppbied Comman
Gopper, 1000 ug/m, T00ml E190-82 50 55 140 240280 . Commen
Kit, Wik 7 C-rings, agquenus, T T
y GT00H3A00 B0 551 40 2 P 5L
completeset 0053400 0 40240 280 uppl Flame
Organic Kit 50 55 740 240 280 Pt supplied Flaime
Wire Netwdizer Cleaning 50 55 140 240 congumable Flarme
Tubing-Capillary Sid Nebs 50 55740 24 consurnable Flame
pillary Tube Hivae Meb (3] o m S
T 0 5055740 240 280 consumable | o
ripect beads [5/pk) 50 55 140 240 280 congumable Flame

50156 140 240 280 3
Flarme

50 55740 240 280 consumatis Flame

Window | 2010082600 | 5055 140 240 260 §
[right =k Cemmon
20100825 tied
201008: P supplied Coricn
491000 2700 P supplied Common
W 2800 0 sUniied
AF10012800 Pt supplies e |
P supplied i :
o | Far Service Completion
P supplied Fumacs G + 15
| Senvce request number ;ompleted eti_a8
PM sup Fumate
= Agtent signature nature Lo e
Zopm umace
Diring Fumace Tatal number of piges in this £l

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

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

Those elassified as consumahle should be provided by the customer or charged to the
customer If supplied by the Agilent service engineer.
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4y Frequency:
< A
SVD Results Report 0 _
VARIAN Averaging Period: 30.0
. Datapoeint Count: 20
Customer: United Analyst And Ei ing Consultant Co,, Liagineer: Nukoan L Upper Limit: Highest M 4 Frog
i P - 02-637- 51.00 50.00
Address: giﬂﬂ%ﬁ%’éﬂ Sulchurnwvit Contact Detalls: 02-637-6363 n“rgge;r:nqusncy:

Lower Limit:

Instrument Configuration 49,00 Lowsst M"'“E'-gg;* Frequency:

Configuration:

Serial Number: MY18130003
Instrument Model: Varian AA1402400260  Number Of Lamps: 4

Result:

Turret Type: Automatic

Flame Instrument: Faise
Furnace Instrument: True
Zeeman Present: True
Internal Zeeman: Trus
Internal UltrAA: True
Optics Type: Single Beam

D2 BG Correction Fitted: False
Boot Block Version: 2.02

Mono Type: Automatic
Gasbox Type: No Gas Box
Auto Burner Adjuster: Faiss
Mains Frequency: 50
Firmware Version: 2.12
Photomultiplier Type: Mermal(900nm)
PWB Version: 181

EEPROM Data:
Instrument Run Hours: 16857.566
Zero Wavelength Offset: -1.340
Mono Correction: -0.145

Flame Hours: 0.000

D2 Run Hours: 0.000
D2 Serial Number: not set!
D2 Install Date: 11111870
D2 Original Intensity: 1.000
D2 Last Intensity: 1.000

Repart Genarated At: 10152024 SOAT AM

VI Results Raport

lenNgNAIUAN

Power Supply:
Averaging Period: 300
Datapoint Count: 20
Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 12.10 13.20
-12.00V Rail -13.20 -11.80 -10.80
5.00V Rail 4.50 5.00 5.50
310.00V Rail 279,00 318.00 341.00
Report Generated At 107152024 9:03:37 AM 2 VI Resulls Report

eNAkIAIUAN



Beam Balance:

Peak Selected:
Lamp Alignment:

Lamp Type:
Lamp Socket Used:

X' Lamp Screw "Y' Lamp Screw

| Sample Peak: 020 Sample Peak: FTED 7787 ]
| s s
B20

S\ /N

\ B0% S
Pesk \ Peak Makc| [2 0.278

Upgser Limit: Uigpar Limit
RelPL1; RefPt2: Ref Pt Ref Pt 2:
Lower Limit Lower Limit;
0:930 930

X Lamp Screw Result: Y Lamp Screw Result: -

Grating Squareness:

Lamp Element(s}): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm): 0.5
1st Order Wavelength{nm): 324.80
Lamp Alignment:

Lower Limit (nm)  Actual (nm)  Upper Limit (nm)  Resuit:

Zero Order -0.10 0.00 0.10

First Order 324.45 324.65 325,15

Second Order 64923 649.45 840,97
Repart Gonerated Af 102024 S03-37 AW 3 Tﬁ Resulls Beport
onNes ﬂ')Uﬂ"

Mechanical

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

Miscellaneous

Signal Processing Linearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
50 114 199 297
s1 156 166 181
s2 2 300 332 | Passed |
s3 474 514 578 | Passed |
sS4 826 931 1008
1] 1435 1549 1754 | Passed |
S6 2498 2787 3053 | Passed |
87 4347 4754 5313 m

Interlocks:

Burner Fitted:
N20 Burner Fitted: [[EEETER
Flame Shield Closed:

Gas Control Fitted:
Pressure Release Bung Fitted:
Liquid Trap Fitted: [IIIEEl

Flame Detect:

GCU Active:

Oxidant Pressure:
Oxidant Changeover:

ignition:

Report Gemerated Af: 107753024 80337 AM 5 Ragults Raport

VD)
lﬂﬂﬂ"ﬁiﬂﬂ')Uﬂﬂ

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324.750
Connected to Socket: 3

Lamp Alignment:

Lower Limit(nm) 324.608

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

324728 Upper Limit{nm)

{Approach from Zaro Ovdar} {Approach from and}
Sample 1: 324.668 Sample 2: 324672
Sample 3: 324.672 Sample 4: 324672
Sample 5: 324.672 Sample 6: 324.668
Sample 7: 324.664 Sample 8: 324.672
Sample 9: 324.672 Sample 10; 324,672
Mean: 324671 Standard Deviation: 0.003

Result: JEEETG]

Report Genarafed At 10150084 G0537 AW

lﬂﬂ?l'ﬁ‘illﬂ')‘UQN

Auto Lamp Recognition:
Lamp 1: Uncoded LampiNot Connected
Lamp 2: B8 - Zinc (Zn)

Lamp 3: 14 - Copper (Cu)

Lamp 5: Not Supporied
Lamp 6: Mot Supportad
Lamp 7: Mot Supported

Lamp 4: &7 - Siver/CadmiumiLead/Zinc{UirAA) (AgiCLamp 8:ot Supparted

GTA Temperature Monitoring:

Not Performed

Notes:

Signatures:

United Analyst And EngineeriniDatesultant Co,, Lid  Mukoon Lusengsangwan Date

Report Generated At: TS24 Q0237 AM

6 SV Resulls kmarr
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Reeport tme: Tue 15 Oct L0:01:42 AM 2024 GMT: 10-15-2004 3:01:42 AM
Workshest: C\ProgramaaAGILENTSLD0ZN_15-10-2004 09,5219 AMLAMNS.
Fil nama: C\ProgramData\AEILEN TVSFLOVEN_145-10-2024 095219 AM.pd?

User: DESKTOP-LUNGCIEHMALRLZ

Agilent AA Validate Test Report

Report Time: Tue 15 Oot 09:52:19 AM 2024 GMT:

10-15-2028 2:52:19 AM

Werkshest: C:h\ProgranData’\AGILENT\EFI00VEN_15=10-7023 0%;52;1% AM.ARME

SpectrAA Software Verslonm: 5.4
SpectzAd Build Muriter: &
Computer Nama: DESKTOP-LUNGCIE
User: DESKTOP-LUNGCTE\HMAUZ1Z
Softuare version: 1,.0.0.81

Instrument / Accessory Information

BA 240 Seelus
Furnaceissnar

Long Rarge Tube

He Gas Box

Hot Fitted

Automstic

Auto Mano, huto Elits
']

Hono/Slits

Lanp Positions
Mains Frequency
derlal Wunber
Firmears Version

50mz
HlR130003
2.1

Accezmory sarial na Firmesre Yersion
ool IOCOOO0000 Eﬂ
ETh AOOOOC0a0T L3
SIFS AOCAOR0ICD
WA wOC00E0000
ETC-60 £000000000
Diluter 00E0000000
5254 OROAL00B00
UlteAR lamp Supply nooronnoD
Teut egquiprent Certification Maze  Serial ne
anmmnnn
Arzenic lamp 80000000
Copper lamp 0a00on 000
Sedlun/Potassiun lamp 000C0o000D
Gold lamg F0O00AR000.
¥eutral density filver B0O00G00D0
TEST DESCRIETION SPECIFICATION BESULTS STATUS
Taenan Magnetic Sensitivity BAELS
Absorbance (BC OFF} 0183
Absorbance (BC Ot 0,138
[70..9% 15254 PASS
Heaning of sigrature®  Hame Signatura Date

*For sxampla: "Teated by", “Reviewed by®, stc.

Page 1ot 1

lenasluAIuRy

SpectrAA Report. 10:04 AM 10/15/2024 Page 10of 1
Analyst
Date Started B16 AM 10/15/2024 GMT: 2:18 AM 101152024
Worksheat Cu 25 ppb
Comment
Methods u
Computer name  DESKTOP-LUNGCE
Serial Numbaor: WY 18130003
Method: Cu (Zeeman)

‘Sampie O Cont ugll %RSD MesnAbs  BGAbs
Cu 25 ppb LicaL 13 0.1485 nassT
Raadings

04518 01487 01482

enaslumun



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250

TEL.0-2717-3000-28 FAX.0-2719-8434

CertNo.: 24CH1115

Page.: 20of 2
Condition of this calibration resuit
H = 1. Reference Standard Instruments -
Certificate of Calibration CertNo. 24CH1115
Page.: 1 of2 Instruments Serial No. 1D No. ficate No. Due date
1) Therme-Hyaroaraph 1103328 130ECO10 24H1372 12 July 2025
Equipment 1 Turbidity Meter 2) Electronic Balance 1126143764 140RC004 22MM22 20 Feb 2025
Man ror: p— - This Certification is traceable 1o 5| Throught Teshnology Promation Association (Thailand - Japan)
Model : T100IR 2. Standard Material ; The Formazin suspension has been prepared gravimetric from
Serial No. 1120501017 Material Manufacturer Lot No.
1) Hexamethylanetetramine HIMEDIA 0000453947 99.65%
ID. No. : UAEWAT 056/2563 2} Hydrazinium Sulfate HIMEDIA 000522014 29.40%
Conditio : N )
ondilon As-Recetved W e 3. This cerfificate is valid only to the item calibrated on date and place of calibration.
Received Date : 05 Sey
PG 2024 Calibration result
Calibration Date : 06 September 2024 F g five - F i curve by using 0,20,100,400,800 NTU
Refetanica s e Turbidity Meter Serial Number ; 1120501017
Submitted by : United Analyst and Engineering Consultant Co.,Lid. Standard Ui
f Incertainty of Cove
3 Sl Ldowsuk 41, Sokhusnvit Road, Formazine suspension N Beading Mam;m":em F o
Bangehak, Phrakhanong, Bangkok 10260 o
{NTU) {NTU) (ENTU) k
Ambient Temperature : {26+ 25) °C
Relative Humidity : (50 + 20} % 2 .00 0.0081 2.08
Calibration Procedure : In - houss method : CP-CH11 20 202 039 2.00
Dyset mpseyemanihy, s 100 100 075 200
using Formazin standard solution
400 401 15 2.08
Calibrated by : Walalak Sirithean a00 801 24 217
Approved by : gﬂﬂﬂ“f Remark - UUG* = Unit Under Calibration
Approvad Signatory - NTU = Nephelometric Turbidity Units
: : U“””’p"‘:a'l'::m] The reported uncertainty of measurement was based on a standard i iplied by = o
(v sallhl Ip Maangmal factor &, providing a level of confidence of appraximately 95 %.
Issue Date : 9 September 2024 -ofio-

The Uncertainties are for a confidence probability of approximately 85%

This cartificats may not be reproducsd other than in full, except with the prior wrinien
Appraval of the head of Calioratian and Tasting Equipment Services.
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NSC.TISLTIS 17025
CALIBRATION D081

Calibration Certificate

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

This Certificate = issued in accordance with the conditons of accreditation granted by the Thai Laboratory Accréditation Scheme
which has assessed the measurement capability of the Isboratory and its traceability to recognized national standards and to the
s of measuremnent realized at the corresponding nabional standards laboratory. This certificate may net be reproduced other
tnan in full excest with the prior writhan approval of the National Food Tnstitute.

lilﬂﬁ']ﬂljﬂ']‘l.lﬂﬂ
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Calibration Report

Certificate No.: 2502226-002-01
Equipment: Electrani Barrce Manufacturer:  METTLER TOLEDD
Model:  XSRA0S0U Resolution:  0.00067 9/ 0.0008 g
Serial No.: C210685354 ID Mo.: UAE WAD.DID2565
Copacity: 825/ 2209
Date of Calibration: 20 March 2025 Page2ofd
(= Arient Temp 12 06 'C  AelativeHumdty 48« 15 %
Place of Calibration: 208 Bafance Room, UNTTED ANALYST AND ENGINEERING COMSULTANT COLTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1, Calbration Mo NFL Method W-MADDL  Tr-Hewse Method based on LKAS Lab 14 - 2018

7. Reference Standands:

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

‘Smngand Weight Diass £2 unga g BEDSSETST TC5 MRA41005 18 fpeil 2025
Instrument Mode| Serial No, Calibrated By  Certificate No. Due Date
Therme-Hygra Meter E08-11 NELETH 017123 Qualty Riebarn QRIS-084Z 10 Fetmary 2026

3, This certification is tracesbie o 51 UNTT

4. This certificate was certified anly for the inssrument we cafibried

5. This resut of calibration was found eccurate &5 shawn an dete and place of caibration anly.
Calibration Results;

1. Repeatability of Reading:

Norningl Value (g ) Stantertt Deviation of Reading (-]
40 0.0000042
a0 0.0000042
100 0.000000
200 0.000000
2. Off-Center Error:
fmmsal 100 g wes placed s moved to varinus poston on pan

The hlence reading chtained is ghver in the tabe.

1 z 3 4 s & (Masirum Differsnce)
(g 3ttt g d14 g yld g 31t g yl( g } g
ioooont | weoont | 1oo.o00r | 1opooor | 1000001 | 3000001 1.0000
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Fowneanon for indusmal Development Nanonal Foed stiue il oy Fonreiaton for nousimal Developrent Natioral Foce insshute Pl ot
Food inchsinal _sboratory Serice Certer CALIBRATION D081 Food rdusina Labaratory Senice Center m%’ﬂﬁ?
Calibration Report Calibration Report
Cartificate No.: 2502226-002-01 = No.: 002-01
Equipment: Blectronic Balante Manufacturers  METTLER TOLEDO Equipment: Electronic Balance Manulacturer:  METTLER TOLEDO
Madal:  KSAI050L Resolution:  .00001 g/ 0.0001 g Model:  XSA2050U Resolution:  0.00001 g / 0.0001 g
Serial No.r C210665334 0 No.i LAE WADL010/2565 Serial Mo.: C2106AS334 0 Ne.: LIAE WAD-DIO/Z565
Capacity: BIg/3Mig Capacity: #2g/24g
Date of Calibration: 20 March 2025 Page 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 )
Maminal Vale Standard Vale Average Reading Comprian Uncertainty Coverage Facar Naminal Value Stanclard Value Ayerage Reading Correctan Uncertainty Coverage Fartor
Ly ) (9 ¥ L g} [ g ) [ 9 ] L { g J (g ) (9] Log] i+ g ) L3
Urined 4,000000 000000 0.00006 00000057 200 ] 2000010 90,0002 00001 000015 200
0001 .001003 00100 0.00000 00000030 100 100 10000005 100.0001 00000 200016 200
0005 0.005002 000531 000001 00000132 200 10 110.00007 1100002 .0001 200017 200
.03 0.010003 001002 0.00002 0 0OBHG 200 120 124000069 1200062 40,0001 200015 200
.05 0049336 005001 000001 U 00 130 13000019 130 0002 .0001 200019 200
(%) 0.100011 010002 000001 00051 1 200 140 140.00013 130.0007 00001 200019 200
0s 1500016 050004 -0.00002 0.000014 200 150 15000009 15,0002 .0001 200071 200
1000003 4 00005 000005 0.000016 2.0 150 160.00010 1600007 00001 2.00057 200
1 2000023 2 00006 000004 0.000017 200 170 170.00012 10,0007 0.0001 200023 200
3 5000015 500006 -0.00005 0000020 20 200 200 00013 200 0007 -0.0001 160078 200
10 10000008 1000005 000004 0.000026 200
20 20000030 2000007 000004 0.000037 200
] 30000039 0.00005 -0.00005 0000050 200
i 50000075 5000006 000005 0000065 200
4 000067 8000013 -0.00006 000011 200

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

lowwl of confidence of approximately 55 %.
---------- o pe— dov N. wuru\sn‘t—

Agilent CrossLab

Instrumant Preventive Malntenance Checklist
CrossLab T
From Inight 1 uicoma Important Customer Web Links
» For mose information about Agilent Technologies senices, please visit our website using the
Ag i |eﬂt 55 240 280 Serl‘es Atom iC AbSOrptiOﬂ rgg:;:'ing URL: http://www agilent.com/en-us/products/crosslab-instrument-services/service-
Spectroscopy Systems

« Tosccess Aglent Liniversity, visit https/fwww agilent.comicrosslab/university/ to learn about

% A B training options, which include onling, classroom and cnsite delivery
Preventlve Mamte nance CheCKI’St 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,

Agilent Preventive Maintenance provides factory recommended service for your analytical Check out the Resource Page here: hitpsy//wiww aiient cam/en-us/anfienlresources

systems ta essure reliable operation and the acouracy of your results.
= Meedtechnical support, FAQs, supplies? - visit our Support Home page at

Delivered by highly trained and certified service engineers using genuine Agilent parts and hitpi/www.agilent corv/searchfsupport

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 s Getanswers. Share insights. Build connections:
end of the service and provided to you as a record of the installation Join the Agilent Community at hitps:/fcommunity.agllent com/welcome

Nate: While nan-current production Af instrument and or accessory models are not covered

specifically In this docurment it can be used as a basic reference, Service Engineer’s Responsibilities

For more information about Agilent Technologies services please visit our web site using the
following URL  httpfwww.agilent com/en-us/ services = Contact the customer and ensure that all necessary supplies are avallable before the
peventive 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

Introduction Maintenance Scope of Work to make this decision.)
« Only select those pages that relate to the system or module being serviced
Customer Information « Complete empty flelds with the relevant information.
1 Customers should provide all necessary operating supplies upon request of the engineer +  Complets the relevint checkbiaxes In the checklist uging sither " or tick matk ™"
2 A customer representative should be avallable 1o the engineer while performing the preventive * ook Sacalonnot achlkablé cheok e o indkats serdous/acks ot ok irert 0
maintenance procedures. Appropriate.
3 Any parts, nat Included in the Parts Lists section of this document, are not part of the +  Complete the Preventive Maintenance service in the arder of the tasks listed,
recommended Preventive Maintenance service, nor are they included in the price of this » Complete the Service Review section together with the customer

service
_ _ s Complete the fields for page numbers at the fuol of each selected page
4 |f a system requires the use of extra or special procedures and/or parts for the rmaintenance ) : :

ice, then these must be orderad separately and charged as a repair, which may incur « Complete the tota! number of pages field in the Service Completion section

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

This information is subject to changs without notice.

Revisior 10,00, Issued: Novernber 2021 : Revigion 10 00, izsued Movernbar
-3 Agilent
wnenslumpuny nanslumuny

© Agilent Tochnalogies, Ine. 2021 @ Agilent Technoioges, Inc: 2121




Agilent
Cmss Lab Instrumant Preventivie Maintenance Checklist

Fom Insight 1 Dutcirss

[nstrument Maintenance

System Information

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

table
Instrument System 24075 RS
Instrument System Site and .
Location L Uwited Rna‘laf:\ and Em;}'mw.nwﬁ COI\W\"@\'\*
List System Component Praduct Numbers g:::::tu MRS
! G sa229 | ™Y 60601
z
3
a,
5
6
7

© Agilant Teohnologies, Ine. 2001
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CrossLab

Friem buskght 23 Doteorrad

Instrument Prevantive Maintenance Chegkl

Preventive Maintenance Procedures

FLAME SYSTEM section
Q s=ction not applicabie

Electronic components

d Review and confinm instrument configuration data in SVD
A confirm power supply voltages using the SVID Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
ﬁ Check the bumer adjuster corrols for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 ar mineral-based rmolybdenum disulphide grease.
Ej Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
Lamp selector
O ABA
Optics components
d Check that extemnal optical surfaces are clean — Clean or replace as required
& usesvDand perfarm Mono Wavelength Comrection.
B se svD and perform Sit Calibration,
A usesvband perfarm Grating Squareness Diagnostic.
@ UsesvDand perform Zero Order Offset/Mono Correction.
Ej Use SVD and perfarm Wavelength Repeatability.

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

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

Fevimion’ 10.00, lesusd. November 2021

<23 Agilent
wenensluruRy
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Foam Insighi 30 Dufcar

Instrument Preventive Maintenance Chacklist

3 Agilent Ak safe operation flow chart inspections (to determing 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 installad, ask
the customer to installit. W%

M Review the instrument logbook for recorded probfems and comments
Ef Save instrumant control settings befare starting the procedure.

@ perforrna qeneral ingpection of the systern for cleanliness.

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

d Check system for required installation of cormponents, sellings as defined by current
Service Notes

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

Ei Use VD to perform a Full Wavelength Scan for Cu HCL - *As found test_1"
o Perform a Basic Cu ABS test - "As found test_2°

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

Rsdsion: 10,00, Issced Novamder 2021

' -::1 Agilent
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CrossLab

Frore insight m Cucome

Instrument Preventive Maintenance Checklist
Sample Introduction and Atomization

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

the burner type.

ﬁ Clean the burner slat with a clean white card

Ef Check the uniformity of the slot width

Ei Clean the burner if required.

o] Change the burner o-ring.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

d Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber

Ej Check that the pressure refief bung releases readily

Iﬁ Change oerings on the Tuel and oxidant delivery barbs

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

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

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

Check and clean the igniter electrode

Zi Pressure test for leaks

d Leak test gasbox internal components and connections

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

Analytical performance for Flame systems

@ igrite a flame

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

E‘ Optimize the instrument ready to perform Cu sensitivity test

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

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

Revizion: 10,00, |ssued: Novemer 20011

@ Agiient Technologies, ing

o .
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Agilent
CmSSLah Instrumient Preventive Maintenance Checklist

Fren bt 13 Cuterm

FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in SVD

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

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

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

0 Use 8VD and perform Mono Wavelength Comection,

O Use 2D and parform Siit Calibration,

0O use 5VD and perform Grating Squareness Diagnostic.

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

O use 5vD and perfarm Wavelength Repeatability.

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

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

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

Q Inspect the GTA workhead water hoses and connections for leaks

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

4 Agilent
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CrossLab

{Fomm lnsight o Doteone

Instrument Preventive Maintenance Chacklist

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

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

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

Q rinse with distiled water through all of the inlets in the reverse direction ta normal sample
flow.

O Reassemnble,

Sample preparation system (SPS 4) accessory

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

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

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

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

Ij Saction NOT Appiicable

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 acoessory with soft lint free cloth, This cloth can be
dampened with warm water or & mild detergent. [o not use organic solvents or sbrasive
cleaning agents

Rewesion- OO0, Issued Novermber 2021

~17é- Agilent
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Instrument Preventive Maintenance Checkdist

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

O Check safety interlock operation,

Analytical performance for Fumace systems

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

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

PSD autosampler accessory for Furnace systems

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

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

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

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

0 Ensure that the waste vessel is suitable for use with the furnace SYSTIEm.
S lei jucti (SIPS)
Qf Section NOT Applicable
Qo Re-torque screws securing the hubs, presser arms and pump rotors
Q) adjust each raller so that it rotates freely.
0 wige clean the pump rator rollers and pump bands with a dey clean clath
O Ensure that the presser arms and the surfaces nesr the pump are free from dirt and spills.

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

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

RAsasian 10.00, Esund Newsrnber 2001

© Agikent Technclages, Ihc. 2021
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Instrurment Preventive Maintenance Checklist

0 section NOT Applicable

Q inspect vea gas supply hose.

a Inspect/replace VGA pump tubing,

3 Check low gas pressure interlock setting— adjust if required

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

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

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

UltrAA lamp accessory (external)

El Section NOT Applicable
O Check the condition of the power cable

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth ean be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
aleaning agents

Restore System

O ifyou have altered the custarmes's instrumentation duting the course of PM, restore o the
onginal status o 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 qualification service, then use the qualification procedure
as a guide Tor final instrument a1 up and checkout.

Rardision 1000, |ssved: Noverin

& Agilent Technclogies. Ing. 21
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CrossLab

From might  ocoree
Signature Page

Service Review

|3/ Attach avallable reports/printouts of all tests to this documentation,

Instrument Preventive-Maintenance Checklist

Record the Preventive Maintenance service activity In the custorner's records/loghook.

Ef Update/reset instrument maintenance counters as appropriate

M Affin the PM sticker to the system or instrument logbook based on the customer's requast

& com plete the Service Engineer Comments section if there are additional comments.

@ Review this service, parts replaced, and test results obtained with the customer.

If the instrurment firmware was updated, record the details of the change in the Sarvice

Engineer's Comments box ar if necessary, in the customes's it records

Test Results

£

Flame optics AMT Galn test

For copper sl 324.8 nm, & mA, 0.5 nm slit width <55% 49 ‘l’
Flame performance test with 5 ppm copper sample

Air facetylena, mixmg paddle rmoved Ahs value = 0.5 0.55%%
Alr facetylena, mixing paddle installed. 10 repliceatas %RSD <10 0.2 i
Deuterium fumane aptics PMT Gain test o

Far copper st 3248 nm, 4 mA, 0.5 nm slit width <55% -

Deuterium furnace performance test with 25 ppb copper eample (324.8 nm)

Precision %ASD =40% -
Abs vaiue 2015 —
Zeeman furmace anatytical performance: 25 ppb copper sample (327 4 nm)

Pracision %RSD 54.0% -
Abs veiue =010 -
MSHS s70% -

€ agiiant Technaloges, Ire. 2027

CrossLab

Service Engineer Comments (optional)

3% Agilent

wenanslupauRu

Irstrument Preventive Maintenance Checklist

Service Completion

Service request number _ GO0AS &A1 43

Agilent signatuse _‘Ea_ml}a\_-l)i__&_

Total number of pages @ this docwment Y

Revision 10.00, tssued November

© Agient Technologes, Inc 2021

Date service completed Mgﬁ_

Customer sgrature

g de 1
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Instrument Preventive hMaintenance Checklist

Ab consumable and parts list table

i
;;’I;,_%""”“"" =K BEIOOENIO0 | 5055740240 280 P supplied | oo
Test Solution - Blank=olution | 5190-7007 50 55 740 240 280 P eupplied Common
Coppar, 1000 ugdml, 100l 5190-8279 5055 140 240 280 L Comman
’C‘;m";:‘e: ONngs B0S0US | og1onga400 | 5055140240280 PMsupplied [
Crganic Kit 0010003500 50 55140240 280 P eupplied Flema
Wire Nebulizes Cleaning 9910024700 50 55 140 240280 consumabile Flame
Tubing-Capillery S1d Nebs QoI0024800 50 55 740 240 280 consumahle Flama
(C‘:ZZI:EST;:;HWC Neb(3) | aorpgaanoo | 5056740 240280 consumable | o
Glass impact beads (5/pk) S9Y00Z5T00 50 55 740 240 780 oonsumable Flame |
(T:L'g:g%ﬁ?ﬂ“ ek | ooyonszson | 5035140240780 consumable | o
Burner cleaning stig (100/pk) | 9910052900 | 50 55140 740 280 consumable | Flame
iy Steamround | ppiooszs00 | 5055140240280 | M swplied | o
WA > 00062500 | 5055140240 280 P suppliad ;
rectanguler (i side) Commaon
Pad adhesive window [round) | 4930013700 50 55 140 240 280 1t supplied Common
?;g;f\zz‘;‘:‘; Wiz am00I2800 | 5055140040280 | PMspobed | oo
Electrode ka {1 pry (D2) 6310003400 GTAI120 P suppied Furneca
Shroud {D2) 6310003300 GTAVZ0 P supplied Furnace
Zeeman alectrode kil (1 pr) 63710003500 GTATIO PM suppiied Furnace
Zegman shroud 6370003600 GTAT20 P supplisd Furnace
Dering PE0 rinse bottie 6910025900 P5D120 PM supplisd Fumace

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

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

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

© Agient Technalomes, ne 2021 :.{;}. Agi]ent
enaslumuny
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SVD Results Report

EBoorig  OisgugaH St Timer /30205 9 VEZEAN  DIagas G End i /0%

Custamer; UAE Service Enginver: Karyakomn 5.
Address: Soi Udomsuk 41, Sukhimvil Rd, Contact Details: 02637635341
Banghok

Serfal Number: MY13150001 Turret Type: Automaic
Instrument Model: Vasan AAT40/2401280  Number OF Lamps: 4
Flame Instrumeant: True Mano Type: Automatic
o Trui Gaslox Type: " Gas Box
Zeeman Present: False Auto Burner Adjuster; Falss
Internal Zeeman: Folse Mains Frequency: 50

Internal UltrAA: Folse Firvware Version: 2.1
Cotics Trra: Doubls Beam Photomultiplicr Type: Normal(800nm})

PFWE Version: 45

Configuration:

o inglrumant:

EEPROM [ ¢

Insiremeni Fus Hi 19 1800 02 Rus Hours: 53395500
Zora Wavsizngth GF zat; 20,133 D2 Serial Number: notsst |
; D2 Install Date: 11111970
RO EROrRcton: 0779 02 riginal Intensity: 1.000
Fiame Hours: 32011834 L2 Last Intensity: 475,000
Report Ganaratod Al 1HVE025 54775 A 1

nanslumuny



Frequency:

Upzer Limit:
51.00

Lowers Limit:
4300

Averaging Period: 300

Catapoint Count: 20

~ge Freguency:
50.00

Highest Measured Frequency:
50.00

Lowest Measured Frequency:
50.00

Result: m

Power Suj;;

Lower LimiL [

10.80

Averaging Peried: 30.0

Cntapoint Count: 20

Aetual (V)
1212

-11.90

Upper Limit (V) Result:
-10.80
34100 i Passed |

Report Generatod At 1EE0D

lenasluAIuRy

Waveleng

Lamp Usedl: Conper

Fo
Connec: o

o1 pee

Report Generated At 12025 84795 2

=
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Inspection result
UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
Automatic Mercury Analyzer 12 Cooling PASS OK
1.3 Leak PASS 0K
Model RA-4500
1.4 Optical system PASS oK
. . 1.5 Drift PASS OK
Preventive Maintenance Report

2. Analytical curve inspection(AREA)

Serial No. : 17780278 2.1 No Pretreatment (Low Conc.) Correlation coefficient 0.9999 oK
Soft version : Ver2.0.7 (r)2 0.9990
ROM version : Ver 2.0.1

3. Repeatability(AREA)

Date - 09 July 2024 3.1 No Pretreatment 100ppb, n=3 1. 99.60 ppb

2. 10184 ppb

PM by 3. 10122  ppb
CV.< 5% 1.15% oK
Approved by
4. Blank Below 1.0 (AREA) 0.1002 oK

E Coax Group Corporation Ltd.
1131/62,64,325-331 Nakornchaisri road,
Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand

Tel. 02-2435263, 02-6682436 Fax. 02-2437386 . '
wnssluetugm wnaslumuns

Counter Title : Preventive Maintenance RA-4500 sn:17780278
Date 1 2024-07-09
Wikin * Name :Coax Group
Memo : Calibration Curve 0-10ng
AT | e | Course Eamm
Calib
Msijinprd Coxrd oo D | p— B | 14t R o0
- - =5.0080000 0E-02
ey Exbiast Fiter voestingtSome) AE0rdl _ Des B neH 00N e | Ciam | 121 08999
Lot At SmeSOnge) ismEanion Oes OGNS semnpsmon | ke _°
s
Mamrane File Unage T 20084 shimmgenron  Oes | P s sncecioe  Chw | k4
? 6
7
L o T | g,
Main Furmp ute{ T FRSEMEIT-08] DOt PO Ut Y2000 o007 -1 Tt 2
Fesfing Lamg T SRSREILIEDE-0Y) e FT tutm 2000, Sedmian}-08y Ll [

1234567891011
STDIng]

STD
[ppb]
100000 0000 5000 5000 0000 00846 00265 -

No SvoL
[
| 2 | 100000 0025 5000 5000 2500 3.3464 25298 12
3
4
5

[mL]

CVOL | DvVOL
[mL] | [mL]

STD AREA MEAS Dev

gl | [ON | gl | %] Note

100.000 0.050 5000 5000 5.000 6.4170 4.8863 23
100.000 0.075 5000 5000 7.500 9.8647 75322 04
100.000 _0.100 _5.000 5000 10000 _ 13.1132 100253 0.3

1 2 3 4 5
N
SVOL  CvoL | bvoL AREA MEAS CONC
No. NAME Not
o. ml | (ml ‘ [mL] ‘ [ON] ‘ Ingl lug/L] ot
1_1100ppb 0.050 5000 5.000 6.5389 4.9798 99.60
2 | 100ppb 0.050 5.000 5.000 6.6848 5.0918 101.84
3 | 100ppb 0.050 5.000 5.000 6.6446 5.0610 101.22
Statistics
No. | NAME TRY AV SD Qv
[ug/L] [ug/L] (%]
1_|100pph 3 100.887 1.15660 1.15
wnanslueunu wnanslueunu
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Self Check

Heat check:PASS!! ( 26. 3degC[05 00] -> 30.3degC[02:29])
Sensor check:PASS!! (53— 10=

Leak check:PASS!! (0.19L/min)

Sig/Ref check:PASS!! (Sig: 4 00V, Ref:4.02V)

Drift check:PASS!! ( 0.0000061 - -0.0000179 = 0.0000240)

wenanslumuny

m MIFFOM | HE TRUMENT 5 20 REDAATION

Title : Preventive Maintenance RA-4500 sn:17780278

Date  :2024-07-09
Name : Coax Group
Memo : Blank
SWP
SVOL CvoL | bvoL AREA MEAS CONC
No. | NAME [mt]  [mi] | [l | [ON] ‘ ing] [ug/u‘ Note
1 _|Blank DI 0.1002 0.0385
1
. .
enalupaunu

m MIFFOM | HE TRUMENT 5 20 REDAATION

DOQE Services Co.Lid,

DQE Services 3250 Ladpso-Wanghin 55, Ladaruo-Wanghin Ro., Ludprao, Ladgrao, Banghok 10230

Phine ; +66 (012 538 2054, Enmil - dgeservicesinfodigmuil com [l i
CERTIFICATE OF CALIBRATION
Certifieate No. :  5P25-001 Page 1 of 5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address: 3 Soi Udomsuk 41, Sukhumvit Road, B hak, Phrakh Bangkok 10260

Location of calibration :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitnchi

Model :  U-2900

Serial No.:  21E22-009

ID No,: UAEWAT.051/2564

Recelved Date: 3 January 2025
Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument :  Good

Calibrated by : D‘ U.} [S‘ Approved by : ‘-’ff@ 5, %(q

{ Mr.Tanowut Rittidach )

{ Ms. Chonthicha Sangngern )
Technical Mannger Cuality Manager

The calibration result i applied only t the shove calibemed sem nnd wis found acesrme as shaw on date and place of cafitewtion anly.

The mestsuremsent capability of the Iaboratory sed it tracsdbilicy claris and 10 the nit of sealizad

ations) standards Labeeminry. This cestificate may not be repreoduced cttsr than (n full excege with fhe pricr wwﬁ‘ﬂfﬂﬂmﬁhﬁn

DQE Services Co,, Lk
DQE Services 2 5o Ladpre-Wanghin 55, Ladpeaa-Wangliin Rd., Ladpras, Ladprao, Bangkok 10230

Phane : +66 (042 538 2054, Email : dqeservicesinfofigmail com mec.nekia 17
AT B4

REPORT OF CALIBRATION

Certificate No. :  SP25-001 Page 2of 5

Environment Condition :  Ambient T 5+5 C

Relative humidity 55 +20 %RH

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

Certified Reference Materials :

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

Wavelength Stancard set 25758 115665 25 October 2025

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

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

Spectral Band Width of UUC : 1.5 nm

Scan Speed of UUC : 200 nm/min

Sean Intervalof UUC: 0.1 om.

Resolution of UUC : Ph it 0001 Abs,

Wavelength 0.1 nm.

M- m-m LUTRT Rleeud)

enanslumuny
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DOE Services Co. Lud,
DQE Services 2o Lt Wanghin 55, Ladprao-Wanghin R Ladpran, Ludprio, Bangkok 10230
Phone : +66 (012 538 2054, Emnil : dgeservicesinfoitgmail. com T 1T
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of3
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
(nm.) {Abs) (Abs) (Abs) (Abs) &
0.0000 000 (L0000 0.0028 200
o 0.5780 0.578 0.0000 0.0031 2,00
L0484 1.045 0.0034 0.0028 2,00
2.1876 2.192 -0.0044 0.0075 2.00
(L0000 0.000 0.0000 0.0028 200
o 0.5595 0.560 -0.0005 0.0034 2.00
1.0239 1.023 0.0009 L0035 2.00
2.1230 2.125 -0.0020 0.0079 200
0,000 0.000 0.0000 L0028 2.00
(L5230 0.521 0.0020 (L0030 2.00
e 0.9633 0.961 (L0023 0.0029 2.00
1.9753 1.977 -0.0017 0.0070 2.00
0.0000 0,000 0.0000 0.0028 2,00
sdhd 0.5181 0.518 00001 (L0031 2.00
1.0002 0.998 0.0022 0.0033 2.00
1.9973 1.993 0.0043 00084 2.00
0.0000 0.000 0.0000 0.0028 2.00
S 0.5517 0.552 -0.0003 0.0030 2.00
1.0803 1.079 0.0013 0.0030 2,00
2.0373 2.032 0.0053 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.559 00001 0.0031 2,00
= 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 200

(eSS TURY

FM-Tos-2 ROY 11172031

IKJE Services Co,Lid,
DQE g 32 Soi Lodprao-Wanghin 53, Ladprao-Wanghin Rd,, Ludpeo, Ladprio, Burgkok 10230
Services
Pl : +66 (012 $38 2054, Exsail : dgeservicesinfofgmail com i L
REPORT OF CALIBRATION
Certificate No, : SP25-001 Page 5of 5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm,} (nm.} (mm.} (nm.} k
241,72 241.1 0.62 018 200
27945 2790 0.45 018 2.00
2B7.81 2813 .51 018 2.00
334.06 3338 0.26 018 200
360.93 360.6 033 0.18 2.00
418.59 4182 0.39 .18 2.0d0
445,94 4455 044 0.18 2.0
453.66 4534 0.26 0.18 2.0
460.02 459.8 0.22 ol18 200
536.59 536.6 -0.01 a8 2.00
637.98 6377 0.28 .18 2.00
43138 4311 0.28 .18 2.00
472,50 4713 020 018 2.00
51347 5134 0.07 0.18 200
528.88 52849 -0.02 .18 2.00
57347 5733 -0.13 [IAE3 2.00
58535 585.1 025 020 100
GH4.40 G84.5 010 0.18% 200
740,72 T41.0 -0.28 0.20 2.00
T48.55 T48.8 025 018 2.00
BOT.03 3073 -0.27 018 2.00
87928 TG 132 018 2.00
Remark ; - UL = Unit Under Cafinmtion
- WiA = Not Avaiable
= The result exp ol 12 is stntedd o8 the standard ncersinty of muliplied by the o k.
wisich fir a moemal destributi e ity of i L]
o ifi - .
End of Certificate lﬂﬂﬁ']s‘luﬂquﬂu

PRA-P08-02 RO L2020

DOE Services Co Lid
i 32 Soi Ladpmo-Wanghin 53, Ladprao-Wanghin Rd., Ladprao. Ladpese, Banghkek 10230
DQE Services
Phone : 66 {012 338 2054, Email - dgeservicesinfoigigmail. com MCT
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 40f5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) {Abs) {Abs) (Abs) (Abs) k
235 0.0000 0.000 L0000 0.0050 2.00
0.7469 0,744 0.0029 0.0057 2,00
559 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.863 0.0044 0.0059 2,00
313 0.0000 0.000 0.0000 0.0050 2.00
’ 0.2919 0.290 0.0019 0.0051 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
) 0.6430 0.640 0.0030 0.0055 2.00
'
enaslumun
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA
COAPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

WEC-TISLTIST 70T
TEL.0-Z717-3000-26 FAX 0-2718-0484 CALIBRATION 2208

Equipment : Incubstor Cert. No.: 24TM338
Condition As-Received :  Usad ltem Page: 2of 3
Refarence : 2407-01530C-4
Procedure Used :-
= R Calibration were conducted using calibration procedure CP-OTO2 based an TLAS G-20 according to direct
cerﬂﬂcate of Cali bration c”;'a::'; ?;";938 measurement method with Dats isition which ctad with Temp Detector { RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : Incubator Instrument Serial No. Cert. No. Traceabls Due Date
1) Data Acquisition MY49001451 24LMa4 TEA 17 Mar 2025
Manufacturer : Binder 2. This certificate |s valid only to tha item calibrated on date and place of calibration,
3. This certification is to the | System of Unit.
Model : KE 400 ES Remark : TPA : Technology Promotion Association | Thadand - Japan )
Result of Calibration :- (") Without Adjustment
Serial No. : 20220000022479 Function of UUC" ; Temperature Source
Fresh air setting : Met Available during calibrati
1D Ne. : UAE.MIC 028/2566 Finished
Temp. { °C ) 23 24
Submitted by : United Analyst and Engineering Consultant Go. Ltd. f REL.Humid, [ % ) 52 54
3 Soi Udomsuk 41, Sukhumvit Road, 2 . [AC Suppiy ( Voit ) 221 222
Bangchak, Phrakhanong, )
Bangkak 10260 ¥ Boaiion Ref. Std.
Location : Microbiology Laboratory H 1D No.:
$ 1 18RTD-21
Received Order : 08 July 2024 2 18RTD-272
Calibration Date : 08 July 2024 Wiz 2 2 19RTD-2/3
Ambisnt Temperature : (26+10)°C - #n 4 19RTD-24
Relative Humidity : (50£30)% W 5 1ERTD-2/5
[} 24-19RTD-2/8
Calibrated by : Khit Ruttanaprapachai 7 10RTD-2/7
: Probe Installation Details ; Dimension of Chambar : 8 LAl
2 a= 10 om o= 047 m 9 (rel.) 19RTD-2/9
Approved by : b= 0 em
Approved Signatary W= 065 m
{ ) Ponpan Paipim oG ke 12 m
(v} Sumwit Imiai Capacity = 0.7 m"
{ ) Kunchit Promprat
Issue Date : 18 July 2024
The inties are for a probability of approxi 95%
This centificate may not be reproduced other than in full, sxcept with the prior wrinian
Approval of the head of Corporate Sarvices 3 © Equipmant Calibration and Tasting Sarvices.
0 '
enaslumunu enansluAIuAN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂac-m
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES :
534/4 PATTANAKARN ROAD S01 18, SUANLLIANG, SUANLUANG BANGKOK 10250 Lo M o

TEL.0-2717-3000-29 FAX.0-2718-9484 CALMRATION 0368
Equipmant : Incubator Cert. No.: 24TMg38
Condition As-Received : Used ltem Page: 30f3
Referance 2407-01530C-4
Result of Calibration :- (") Without Adjustment . - - i
e e e kit Boview Certificate of Calibration cer.ne. 2t
Frash air setting : Mot Available ae
Calibration | Uuc* | uuc* Temperature Temperature | Overall 2 i i
Point | Setting |Reading stability uniformity  |Variation| Factor This Cerfificate was issued to replace to the Certificate No. 24TM1D16
(c) (e | ¢y {£7C) () (c) K Equipment : Water Bath
350 350 35.0 0,050 0.31 0.33 2
Manufacturer ; Memmert
Calibration M T ("G}
Paint Position Model : WNE 14
) | 1 [ 2 T 3 T a4 T 5T & [ 7 | 8 Joper)]| (zc)
35.0 | 95.008 | 35.011 | 35.081 | 35.118 | 34.840 | 35.054 | 34.924 | 34.978 | 34.824 0.30 Serlal No. : L407.0756
Average” : The average of 20 values in each position,
Temperature stability : One-half of the greatest (i i of at sny ane sansor. 1D No. : UAEMIC.024/2550
Temp if ity : The i i aof at any sensors and the measured
temperature at the reference location which are observad at the same time or at as close an observation time as Submitted by : United Anatyst and Engineering Consultant Co._,Lid.
possible to the pattern ar g y within the chamber under steady-state conditions. 3 5ol Udomeuk 41, Sukhumvit Road,
Overall 1 The DA of the { and measured temp it obsarvation. Bangchak, Phrakhanong,
Uuc* @ Unit Under Calibration Bangkok 10280
Mote : The reported uncertainty of measurement was included stability and excluded uniformity | Location : Microbiclogy Laboratory
Tha reported uncertainty of measurement was based on a standard by a Iel
factor k, p a a level of of appraxi 85 9, Received Order : 08 July 2024
Callbration Date : 08 - 10 July 2024
-olo- Ambient Temperature : (/20T
Relative Humidity : {50+30)%
Calibrated by : Preecha Hiahib
Approved by : $M
Approved Signatary
{ Ponpan Paipim
W) Suwit Imjal

{ )} Kunchit Promprat

Issue Date : § August 2024

The U are fora [ y of app 95%

This cartificate misy nol be reproduced altar than in full, moapt with the price writtan
Agproval of the head of Corporate Sarvicas 3, Egsipment Calibration and Testng Services

Lanm's'lu'muqu Lanm's'lun'mqu



Equipment : Water Bath Cert. No.: 24TM1016/1
Condition As-Received : Used ltem Page: 2of3
Reference : 2407-D1530C-8

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acq i i

Thermometer | IPRT ).

The temparature scale used was based on ITS-50,
Condition of this result of calibration

1. Raferance standard instrument:-
Instrument
1 ) Data Acquisition

which with Platinum
Serial No. Cert. No. Traceable  Due Date
MYS2003411  23LM208 TPA 27 Dac 2024

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

3. This i is ta the

System of Unit.

Remark : TPA : Technology Promotion Association | Thailand - Japan |

Result of Calibratios
Function of UUC* ;

Heat transfer medium used :  Water

= {*) Without Adjustment
Temperatura Source

Environmental AC Voltage Supply
L°C) { %RH. ) { Vol |
of Calibration 26 &7 221
Finished of C: 27 66 227
Position : ht- 2
1
>
w 1 et 2 2
L 3 3
[ 4 =
Siref,) 4804538-005
Front

TEL. 0-2

717-3000 FAX. 0-2719-9484

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

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

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HE9M0011

UAE.EFM.017/2563 (EFM.DO.06/63)
26 May 2025

27 May 2025

2505-0798WSC-1

wnanslueauay

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

Cert.No.: 25TW111

United Analyst and Engineering Consultant Co.,Ltd.

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

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

In - house method : CP-CH9

by C ison Te with Azide

Bangchak,

Method

Walalak Sirithean

Sutp

Approved Signatory

28 May 2025

Equipment : Water Bath Cert. No.: 24TM1016/1
Condition As-Received : LUsed item Page: 3aof 3
Reference : 2407-01530C-6
Result of Calibration :- | * ) Without Adjustment
Function of UUC" ; Temperature Scurce
Callbration uuc* uuc* Average* Standard Reading ( °C | A
point Setting Reading Position
(¢} ('c) (&) 1 2 3 4 S(ret) | (+*C)
41.0 41.8 418 41.004 40,968 41.027 40.988 41.000 045
445 45.2 452 44,488 44.461 44.468 44.449 44 496 015
450 45.7 45.7 44.968 44.927 44.831 44.914 44.960 0.15
ca:';’i‘:““"“ Uniformity | stabity | ©2*%r20°
(e (°c (£°C) K
4.0 0.085 0.041 2
44.5 0.089 0.038 2
45.0 0.095 0.036 2
Average® : The average of 30 values in each position.
L ty : The i of d temp at any sansors and the measured temperalure

at the reference location which are obsarved at the same time or at as closs an chservation time as possible
to ine the pattesn or within the chamber under steady-state conditions.
Stability : One-half of the greatest i i af d at any one proba,

UuC* : Unit Under Calibration

Note : The reported uncerainty of measuremant was included stabllity and excluded uniformity.

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

-olo-

wnms'lain'mqu

Cert.No.: 25TW111
Page.: 2 of 2

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

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).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU1 25CG1126 18 Mar 2027
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.: 9KOH0035
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mglL) (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

-00o0-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAIARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 g ey
TEL D-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration  cer No. 2592

Page.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE9MO0011

ID No. : UAE.EFM.017/2563 (EFM.DO.06/63)

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

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

Location : TPA On Site Calibration Laboratory
Received Order : 26 May 2025

Calibrated Date : 26 - 27 May 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

Uv\c)ﬂ. ;

Approved Signatory

Approved by :

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

Issue Date : 28 May 2025

The L ies are for a probability of apg 95%

This certilicate may 0ot be repraoduced ctber thar in full, mecept with the prior writien
Approval of the head of Carporate Services 3 : Equipment Calibration and Testing Services.

CréssLab

Fiom Irmight tn Ouoma

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems
Preventive Maintenance Checklist

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

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

Nate: While nan-current production Af instrument and or accessory models are not covered
specifically in this document 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

Customer Information

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

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

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

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

Revisior: 10,00, Issued: Novernber 2031

©agilent Techralogies. Ine. 2021
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Equipment : DO Meter with Sensor Cert. No.: 25LM92
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2505-0798WSC-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.

1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with sensor, S/N.: 9KOH0035
Calibration| Immersion Standard uuc* Error Y A Coverage
Point Depth Temperature Reading - g Factor
(°C) (mm) (C) (C) (C) (£°C) k
15.0 80 15.005 15.0 -0.005 0.16 2.00
30.0 80 30.004 30.0 -0.004 0.16 2.00
45.0 80 45.001 45.0 -0.001 0.16 2.00

UUC* : Unit Under Calibration

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

»  For moee information about Agilent Teck
following URL: http://wwiw agilent.cos
repair

gies senices, please visit our website using the
fen-us/products/crosslab-instrument-services/service-

» Toaccess Agilent University, visit hitp://www agilent. corm/crosslab/universitys to learn about
training options, which include enling, classroom and onsite delivery.
Atraining specialist can work directly with you to help determine your bast options

» A useful Agilent fes, ter 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

s Needtechnical support, FAQs, supplies? = visit our Support &
http:/fwww agilent.comysearch/support

ame page at

» (et answers. Share insights. Build connections:
Join the Agilent Community at hiips.//community.agilent com/welcome

Service Engineer's Responsibilities

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

= Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow 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 system or module being serviced
«  Complete empty fields with the relevant information.
= Complete the relevant checkboxes in the checklist using either a ™' or tick mark "v*

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

= 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 tha Service Completion section

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

This information is subject to changs without notice
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Fom Insight 1 Dutcirss

[nstrument Maintenance

System Information

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

table
Instrument System 24075 RS
Instrument System Site and .
Location L Uwited Rna‘laf:\ and Em;}'mw.nwﬁ COI\W\"@\'\*
List System Component Praduct Numbers g:::::tu MRS
! G sa229 | ™Y 60601
z
3
a,
5
6
7

© Agilant Teohnologies, Ine. 2001
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Instrument Prevantive Maintenance Chegkl

Preventive Maintenance Procedures

FLAME SYSTEM section
Q s=ction not applicabie

Electronic components

d Review and confinm instrument configuration data in SVD
A confirm power supply voltages using the SVID Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
ﬁ Check the bumer adjuster corrols for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 ar mineral-based rmolybdenum disulphide grease.
Ej Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
Lamp selector
O ABA
Optics components
d Check that extemnal optical surfaces are clean — Clean or replace as required
& usesvDand perfarm Mono Wavelength Comrection.
B se svD and perform Sit Calibration,
A usesvband perfarm Grating Squareness Diagnostic.
@ UsesvDand perform Zero Order Offset/Mono Correction.
Ej Use SVD and perfarm Wavelength Repeatability.

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

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

Fevimion’ 10.00, lesusd. November 2021
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Instrument Preventive Maintenance Chacklist

3 Agilent Ak safe operation flow chart inspections (to determing 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 installad, ask
the customer to installit. W%

M Review the instrument logbook for recorded probfems and comments
Ef Save instrumant control settings befare starting the procedure.

@ perforrna qeneral ingpection of the systern for cleanliness.

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

d Check system for required installation of cormponents, sellings as defined by current
Service Notes

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

Ei Use VD to perform a Full Wavelength Scan for Cu HCL - *As found test_1"
o Perform a Basic Cu ABS test - "As found test_2°

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

Rsdsion: 10,00, Issced Novamder 2021
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Instrument Preventive Maintenance Checklist
Sample Introduction and Atomization

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

the burner type.

ﬁ Clean the burner slat with a clean white card

Ef Check the uniformity of the slot width

Ei Clean the burner if required.

o] Change the burner o-ring.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

d Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber

Ej Check that the pressure refief bung releases readily

Iﬁ Change oerings on the Tuel and oxidant delivery barbs

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

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

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

Check and clean the igniter electrode

Zi Pressure test for leaks

d Leak test gasbox internal components and connections

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

Analytical performance for Flame systems

@ igrite a flame

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

E‘ Optimize the instrument ready to perform Cu sensitivity test

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

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

Revizion: 10,00, |ssued: Novemer 20011

@ Agiient Technologies, ing
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FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in SVD

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

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

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

0 Use 8VD and perform Mono Wavelength Comection,

O Use 2D and parform Siit Calibration,

0O use 5VD and perform Grating Squareness Diagnostic.

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

O use 5vD and perfarm Wavelength Repeatability.

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

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

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

Q Inspect the GTA workhead water hoses and connections for leaks

O check all graphite components and regtace if necessary.
Redaion. 1000 Issusd. Noveriber 2021
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Instrument Preventive Maintenance Chacklist

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

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

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

Q rinse with distiled water through all of the inlets in the reverse direction ta normal sample
flow.

O Reassemnble,

Sample preparation system (SPS 4) accessory

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

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

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

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

Ij Saction NOT Appiicable

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 acoessory with soft lint free cloth, This cloth can be
dampened with warm water or & mild detergent. [o not use organic solvents or sbrasive
cleaning agents

Rewesion- OO0, Issued Novermber 2021
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Instrument Preventive Maintenance Checkdist

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

O Check safety interlock operation,

Analytical performance for Fumace systems

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

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

PSD autosampler accessory for Furnace systems

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

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

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

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

0 Ensure that the waste vessel is suitable for use with the furnace SYSTIEm.
S lei jucti (SIPS)
Qf Section NOT Applicable
Qo Re-torque screws securing the hubs, presser arms and pump rotors
Q) adjust each raller so that it rotates freely.
0 wige clean the pump rator rollers and pump bands with a dey clean clath
O Ensure that the presser arms and the surfaces nesr the pump are free from dirt and spills.

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

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

RAsasian 10.00, Esund Newsrnber 2001

© Agikent Technclages, Ihc. 2021
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Instrurment Preventive Maintenance Checklist

0 section NOT Applicable

Q inspect vea gas supply hose.

a Inspect/replace VGA pump tubing,

3 Check low gas pressure interlock setting— adjust if required

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

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

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

UltrAA lamp accessory (external)

El Section NOT Applicable
O Check the condition of the power cable

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth ean be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
aleaning agents

Restore System

O ifyou have altered the custarmes's instrumentation duting the course of PM, restore o the
onginal status o 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 qualification service, then use the qualification procedure
as a guide Tor final instrument a1 up and checkout.

Rardision 1000, |ssved: Noverin

& Agilent Technclogies. Ing. 21
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Signature Page

Service Review

|3/ Attach avallable reports/printouts of all tests to this documentation,

Instrument Preventive-Maintenance Checklist

Record the Preventive Maintenance service activity In the custorner's records/loghook.

Ef Update/reset instrument maintenance counters as appropriate

M Affin the PM sticker to the system or instrument logbook based on the customer's requast

& com plete the Service Engineer Comments section if there are additional comments.

@ Review this service, parts replaced, and test results obtained with the customer.

If the instrurment firmware was updated, record the details of the change in the Sarvice

Engineer's Comments box ar if necessary, in the customes's it records

Test Results

£

Flame optics AMT Galn test

For copper sl 324.8 nm, & mA, 0.5 nm slit width <55% 49 ‘l’
Flame performance test with 5 ppm copper sample

Air facetylena, mixmg paddle rmoved Ahs value = 0.5 0.55%%
Alr facetylena, mixing paddle installed. 10 repliceatas %RSD <10 0.2 i
Deuterium fumane aptics PMT Gain test o

Far copper st 3248 nm, 4 mA, 0.5 nm slit width <55% -

Deuterium furnace performance test with 25 ppb copper eample (324.8 nm)

Precision %ASD =40% -
Abs vaiue 2015 —
Zeeman furmace anatytical performance: 25 ppb copper sample (327 4 nm)

Pracision %RSD 54.0% -
Abs veiue =010 -
MSHS s70% -

€ agiiant Technaloges, Ire. 2027

CrossLab

Service Engineer Comments (optional)
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Irstrument Preventive Maintenance Checklist

Service Completion

Service request number _ GO0AS &A1 43

Agilent signatuse _‘Ea_ml}a\_-l)i__&_

Total number of pages @ this docwment Y

Revision 10.00, tssued November

© Agient Technologes, Inc 2021

Date service completed Mgﬁ_

Customer sgrature

g de 1
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Instrument Preventive hMaintenance Checklist

Ab consumable and parts list table

i
;;’I;,_%""”“"" =K BEIOOENIO0 | 5055740240 280 P supplied | oo
Test Solution - Blank=olution | 5190-7007 50 55 740 240 280 P eupplied Common
Coppar, 1000 ugdml, 100l 5190-8279 5055 140 240 280 L Comman
’C‘;m";:‘e: ONngs B0S0US | og1onga400 | 5055140240280 PMsupplied [
Crganic Kit 0010003500 50 55140240 280 P eupplied Flema
Wire Nebulizes Cleaning 9910024700 50 55 140 240280 consumabile Flame
Tubing-Capillery S1d Nebs QoI0024800 50 55 740 240 280 consumahle Flama
(C‘:ZZI:EST;:;HWC Neb(3) | aorpgaanoo | 5056740 240280 consumable | o
Glass impact beads (5/pk) S9Y00Z5T00 50 55 740 240 780 oonsumable Flame |
(T:L'g:g%ﬁ?ﬂ“ ek | ooyonszson | 5035140240780 consumable | o
Burner cleaning stig (100/pk) | 9910052900 | 50 55140 740 280 consumable | Flame
iy Steamround | ppiooszs00 | 5055140240280 | M swplied | o
WA > 00062500 | 5055140240 280 P suppliad ;
rectanguler (i side) Commaon
Pad adhesive window [round) | 4930013700 50 55 140 240 280 1t supplied Common
?;g;f\zz‘;‘:‘; Wiz am00I2800 | 5055140040280 | PMspobed | oo
Electrode ka {1 pry (D2) 6310003400 GTAI120 P suppied Furneca
Shroud {D2) 6310003300 GTAVZ0 P supplied Furnace
Zeeman alectrode kil (1 pr) 63710003500 GTATIO PM suppiied Furnace
Zegman shroud 6370003600 GTAT20 P supplisd Furnace
Dering PE0 rinse bottie 6910025900 P5D120 PM supplisd Fumace

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

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

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

© Agient Technalomes, ne 2021 :.{;}. Agi]ent
enaslumuny
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SVD Results Report

EBoorig  OisgugaH St Timer /30205 9 VEZEAN  DIagas G End i /0%

Custamer; UAE Service Enginver: Karyakomn 5.
Address: Soi Udomsuk 41, Sukhimvil Rd, Contact Details: 02637635341
Banghok

Serfal Number: MY13150001 Turret Type: Automaic
Instrument Model: Vasan AAT40/2401280  Number OF Lamps: 4
Flame Instrumeant: True Mano Type: Automatic
o Trui Gaslox Type: " Gas Box
Zeeman Present: False Auto Burner Adjuster; Falss
Internal Zeeman: Folse Mains Frequency: 50

Internal UltrAA: Folse Firvware Version: 2.1
Cotics Trra: Doubls Beam Photomultiplicr Type: Normal(800nm})

PFWE Version: 45

Configuration:

o inglrumant:

EEPROM [ ¢

Insiremeni Fus Hi 19 1800 02 Rus Hours: 53395500
Zora Wavsizngth GF zat; 20,133 D2 Serial Number: notsst |
; D2 Install Date: 11111970
RO EROrRcton: 0779 02 riginal Intensity: 1.000
Fiame Hours: 32011834 L2 Last Intensity: 475,000
Report Ganaratod Al 1HVE025 54775 A 1
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Frequency:

Upzer Limit:
51.00

Lowers Limit:
4300

Averaging Period: 300

Catapoint Count: 20

~ge Freguency:
50.00

Highest Measured Frequency:
50.00

Lowest Measured Frequency:
50.00

Result: m

Power Suj;;

Lower LimiL [

10.80

Averaging Peried: 30.0

Cntapoint Count: 20

Aetual (V)
1212

-11.90

Upper Limit (V) Result:
-10.80
34100 i Passed |

Report Generatod At 1EE0D

lenasluAIuRy

Waveleng

Lamp Usedl: Conper

Fo
Connec: o

o1 pee

Report Generated At 12025 84795 2

=

Lamp Current{mA); 4

hi{nm): 0.2
Slit Height: Normal

a24.888 Upper Limit(nm)
1|

IP4.EZI
T 124,823
5 124,819

324819

SViD Rusits Raport AL

wnenslumuRy

Beam Bala:

Lamp Type: Capper
Lamp Socket Used:

Peak Selected: 324.80

Lamp Alignment:

U Lamp Screw

Sample Pank: @

[
2R
N

¢ W

0% Snysch

Tk b h: 0003

A
¢

Upper Limi: \"-
o)

¥ Lamp Screw Resull:

Upper Limit (nm) Result:

a10

2T 325,15 i Passed |
Second Croor 61 z B49.97 m
Rapart Gon o suommsm«'@
enaslumun

Wavelengih

Slit Drive:

Topstatn e ocar Mow

= Mode

Uprper Limit Result:

w1

Fiune Detect:

ZOU Active

Zzidani Pressure: |
o lnat Changeover: DTS
tgnition: SN

SV Results Aapart @
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Sequential by time report 302025 10:53 AM SpectrAA

r =
A . Page 10f1
i Analyst
Date Started 13042025 10:33 AM GMT: /3002025 333 AM
Warksheat Senaiuily Tesl 01
L Comment
Lo Methods cu
" Computar name  CESKTORPAUFRS
Result: | m Serlal Number:  MY13160001
— — — — Mathod; S (Flame]
C o
| Samph T Carc mgil SASD Mean Abs
TaLZED 0.000 WE  DONE
o S R Feadings
M D.0002 2.0003 0.0001 INRO2S 1005145 AM
STANDATD 1 1 045
8] 05575 10025 ABEZ22 AM
Ahg Cal. Set 1
B Kowgdhorv S 30 Jaw 2626
ol 5, Date
=ntaln
2,000 4000 5500
CunmgiL
Curve Fit
Charsctarktic Conc
r
Caiculalad Cone
Peskials = 4
Abs =0 14141 2 C
Sppmiu o3 05508
Paadingg
LR 08505 05815 130025 105254 AN
Rogpoe 0 5 Reqts anun
i L
Flame Optimization
Ophrmizabor: Lamp
Sequential by time report 113012025 10:48 AM SpectrAd Famplar.OMline HC Laare
Page 1 of 1 Gota Tupe———————— | 30
Analyst
Date Started H30/2025 10:33 AM GMT: 1/30/202% 3:33 AM Im Back EE .ﬂ 1.00
Workshest Frecision Tast 1 _t{
Comment Tube ] E
Methods Cu _— = - -
Computer name  LESKTOP-RIUFRS § M
Serlal Mumber: MY 13160001 B — | s
Mathod: Cu {Flame)
0.00
Smle.ﬁ Cone ol WASD  Mean Abs
CAL Zimo 0.000 B4 00002 Kt lo lube colosz 0.917
Flaadings £ Samgle
-00003 00003 00001 1025 104E52 AM 3 Calloration ==
STANGA DT no FameTT () Calbwaliono et
Readings T SampleMIC
o.ams Q6T DAOa7 1NI02E 104724 AN . Molsssiomed
in - Cal. St 4
4000 5,500
G it
Curye Fi
Charazterisic Cone
v
Cakuiied Sans 2 5,000
Residualy = 0007 0000
Abs = 0121054 ©
Sppmiu — sm
06047 06047 06042 0.6079
05064 L6079 12025 104832 AM
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DQE Services Co. Lid
DQE Services 2 S0l Ludpmo-Wanghin 55, Ldprac-Wanghin Rd, Ladprao, Ladgrao, Bungkok 10230

*hame : +66 (012 538 2054, Email : in i il 1
Phame [{iFnd 54, Emnail : dysservicesinfoigmail.com o

DOQE Services Co. Lud,
DQE Seryices 2 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rel., Lodprao, Ladprao, Bangkok 10230

Photie : +66 (012 535 2054, Emall : deservicesinfodgmall.com s e

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-001 Page 1of5

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

Address: 3 Soi Ud k41, Sukk it Road, Bangchak, Phrakk Bangkok 10260

Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No.: 21E22-009

IDNo.: UAEWAT.051/2564

Received Date: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument :  Good

Calibrated by : gu} FS Approved by : ﬁf'gx 5%(’,?
{ Mr.Tanawut Rittidach ) { Ms, Chenthicha Sangngem )
Technical Manager Quality Manager
The calibeution resitt | e abssns clratet 1w libiation anly.
The messurement capability of the lbarstary and its traceability naticnal sandards I

niticesal stanibards laboratory. This vertifcas miy not be repriduced othor thar in fall except with the price wmwnﬁ'iﬁﬁmﬁﬁﬁd
Y

REPORT OF CALIBRATION
Certificate No.:  SP25-001 Page 2 of 5
Environment Condition :  Ambient Temperature 25 45 %
Relative humidity 55+ 20 %RH

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

Certified Reference Materials :
Material Serial No, Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Ahsobance Standard set 25157 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard ser 25758 115663 25 October 2025

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

of lards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC @ L5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : P ic 0001 Abs.

Wavelength 0.1 nm.

FM-TR-02 RO1 171172021
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DOE Services Co. Lud,
DQE Services 250 Ladpmo-Wanghin 53, Ladgrao-Wanghin R, Ludprao, Ladpruo, Bangkok 10230

Phone : +66 (012 538 2054, Emnil : dgeservicesinfoitgmail. com uBC-TELTS TR
CALIERATION $40

DOE Services Co.,Lid
DQE " 32 Sl Ladproo-Wanghin 55, Ladprao-Wanghin Rd., Ladgrao, Ladpeso, Bangkok 10230
Services

Phome : +H36 {012 538 2034, Email : dgeservicesinfoi@gmail. com g nsLne ey
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REPORT OF CALIBRATION

Certificate No. : SP25-001 Page 3 of3

Calibration Results : Without adjustment

Photometric Accuracy :

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
(nm.) {Abs) (Abs) (Abs) (Abs) 3

0.0000 0.000 0.0000 0.0028 2,00

P 05780 0.578 0.0000 00031 200
1.0484 1.045 0.0034 0.0029 2.00

2.1876 2,192 -0.0044 00075 2.00

(L0000 0.000 0.0000 0.0028 2.00

i 0.5595 0.560 -0.0005 0.0034 2.00
10239 1.023 0.0009 L0035 2.00

21230 2,125 -0.0020 0.0079 2.00

0,000 0.000 0.0000 (L0028 2.00

(L5230 0.521 0.0020 (L0030 2.00

e 0.9633 0.961 00023 0.0029 2.00
1.9753 1.977 -0.0017 (L0070 2.00

0.0000 0.000 0.0000 0.0028 2.00

46 0.5181 0.518 L0001 (.0031 2.00
1.0002 0.998 0.0022 0.0033 2.00

1.9973 1.993 0.0043 0.0084 2.00

00000 0.000 (L0000 0.0028 2.00

e 0.5517 0.552 ~0.0003 (L0030 2.00
1.0803 1.079 0.0013 0.0030 2,00

2.0373 2.032 0.0053 0.007% 2.00

0.0000 0.000 0.0000 0.0028 200

0.5591 0.559 0.0001 0.0031 2.00

= 10518 1.050 0.0018 0.0030 2,00
1.9274 1.923 0.0044 0.0079 v 200

REPORT OF CALIBRATION

[ORETS LAIUAN

F-TO-2 ROW 071172021

Certificate No. : SP25-001 Page 40f5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Caverage factor
{nm.) {Abs) (Abs) (Abs) (Abs) k
215 0.0000 0,000 0.0000 0.0050 2,00
0.7464 0.744 0.0029 0.0057 2,00
i 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.863 L0044 0.0059 2.00
i 00000 0.000 00000 0.0050 2,00
0.2919 0.290 0.0019 0.0051 2.00
45 0.0000 0.000 0.0000 0.0050 2,00
01.6430 0.640 0.0030 0.0055 2.00
'
nanslumuny
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IKJE Services Co,Lid,
DQE 5 g 32 Soi Lodprao-Wanghin 53, Ladprao-Wanghin Rd,, Ludpaa, Ladpran, Bangkok 10230
ervices
Pl : +66 (012 $38 2054, Exsail : dgeservicesinfofgmail com i L
REPORT OF CALIBRATION
Certificate No, : SP25-001 Page 5of 5
‘Wavelength Accuracy :

CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.} (nm.} k
241,72 241.1 0.62 018 200
27945 2790 0.45 018 2.00
287.81 2813 .51 018 2.00
334.06 3338 0.26 018 200
360.93 360.6 033 0.18 2.00
418.59 4182 0.39 .18 2.0d0
445,94 4455 044 018 2.0
453.66 4534 0.26 0.18 2.0
460.02 459.8 0.22 ol18 2.00
536,59 536.6 -0.01 a8 2.00
637.98 6377 0.28 .18 200
43138 4311 0.28 .18 2.00
472,50 4713 020 018 200
51347 5134 007 0.18 200
528.88 52849 -0.02 .18 2.00
57347 5733 -0.13 [IAE3 2.00
58535 585.1 025 020 200
GH4.40 G84.5 010 018 .00
740,72 T41.0 -0.28 0.20 2.00
T48.55 T48.8 025 018 2.00
BOT.03 3073 -0.27 018 2.00
87928 TG 132 018 2.00

Remark ; - UL = Unit Under Cafinmtion

= NIA = Not Avamble

= Th resul ol Ui winied s the stanelard uncerisinty of muliplied by the ¥,

wiuch for 2 noemal dsributis ility of s %

- Endof Certfcate - eneslupiun
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Equipment:
Model:
Serial Mo. {or [D.):
Manufacturer:

Caondition:

Customer:

Enviranment Condition:

Calibration Placs:

Calibration By:
Calibration Date:
The Method used:
Traceability;

il

&% DKSH

& Certificate of Calibration

MSCTITES 17035

Balance Certificale Mo C01243388
BSAZ245-CW Issued Date: 06 November 2024
34480341 Job No.: WO-00047130
Sartarius Page: 1of 2

In condition

Integrated Research Center Co.,Ltd,
122 Moo 2, Tambael Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

+ D4°C
+ 3.3 %RH

Temperature 24 C
Humidity B0 %RH

Double A (1991) Public Company Limited.
(Water Labaratory IP1 (Balance Room))

1 Moo 2, Thatoomn, Srimahaphot,

Prachinburi 25140 Thailand.

Mr. Piyapat Sadoung

30 October 2024

In-house methed, CAL-WI-47, based on UKAS Lab 14

This cerlificate is traceable to the SI Units maintainad by National Institute of Metralogy
{NIMT}, Thailand through DKSH Technology Co., Lid. Certificate No. C0Z231944

/[

AL

Calibration Results:
‘Without Adjustment

Cerificate No.: C01243388

&= DKSH

Page: 2of 2

Eccentric Error: Weight 1o be 1/3 or 1/2 of Maximum capacily, taken from the center of the pan as a zero reference.

{Mr. Piyapat Saidoung)
Person in charge

(Mr. Adisai Maknoi}
Authorized slgnatory

Nominal Test Value 100 (o)
Reference Points (g)
A B c o E
- 0.0001 0.0001 -0.0001 -0.0001
Repeatabillty: Determinaticn of the standard deviation of weighing balance., 000t (gl
MNominal lest value () Standard Deviation
20 0.00004
200 0.00008
Error of indication from nominal or mass value., ¥ 0.0001  (gp
Mominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
@) (@ (g} {a) (@) "
01 0.10001 01000 0.0000 0.00011 204
02 0.20001 0.2000 0.0000 0.00011 204
05 0.50001 0.5000 0.0000 0.00011 204
1 1.00001 1.0000 0.o00c0 0.00011 204
2 2.00002 2,0000 0.0000 0.00011 2,04
5 5.00002 5.0000 0.0000 0.00011 2.04
10 10.00001 10,0000 0.0000 o.oont 2.04
0 20.00001 20.0000 0.0000 0.00012 203
50 50.00001 50.0000 0.0000 0.00013 202
100 100.00003 100.0000 0.0000 _0.0001? 2m
200 200.00000 200.0000 IR 0.0000 0.00030 2.00
The End of Certificate

This cortificate 6 lsund tha unils of maaswramant According 1o e inerstonal System of Units (S1), Il providas irscaabilly of MEasUreman: 19
Intamatianal of natenal standant of olfer recognized natonal sandant laborstonin.

The maasuremenl uncarsnty stated is ihe sxpandad urcananty which & cbisined from (he stardsed uecertanty muliphed by #e coverage faclor (e2) o
provida & level af confidence of approximualy 5%, It s delermined it sccontance wilh the Guite 1o Exgrestion of Unceriainty n Massucemenl (GLM)

Thes reaulls may be affected by devisions from specifed condiions. The nesulls refate oty 1o the items tested, calibealed o samaled. The mport shall

o ba reproduced except in ful withoul approval of DKSH Techrology Limited.

s s veeTulad $1e
OHEH To Limited
il 06
2533 uinbusrinil s Bargrchu, Phrskhaning, Barghoe 1060
Phone: +86 3615 7000 Emai. amia, i

Delivering Growth - in Asia and Beyond.

Without Adjustment
Job No.WO- 00047130
Readability=0.0001g

Error of indication

00004 ——

CAL-FAM-CO1-14- 12 Sap 2022

0.0003

0.0002

D.0001 - - =

-0.0001

-0.0002

-0,0003

-0.0004 4 | —
[

*Errorof indication =Uncert (=)

e ey Lo
R Dt R Bepsce Porbherarg. Bevgho 181
Phoos: +66 25307003 Emad. i it
Delivering Growth - in Asia and Beyond, CAL-FM-CO1-14: 12 Sep 2022
&= DKSH
lunsiedaudnwiadasd
wafilue: WO-00047130
aflmainela: Balance 1 BSAZZ4S-CW wiEATASa: 34490341
waHDY () AIIARY ()
30 Oct 2024 sunansadEa 30 Oct 2024 WHILIWR
Und | L@ Und | Tandnd
Genersl
] (m] 1. dwlwAdapter, power supply 220/1 10V ] (m}
= ] 2 mwﬁuu'mh‘am:anﬁuau (Cover) &= m
= w] 3 rl'.rwa'wm'wn'nm‘:xs'mlfw = o
= O 4, malussruaendnaias [m] O
(] O 5, nsRELELE Ta R ] O
= ] B, ATwauysniuag Display = [m]
= [m] 7. rriLARHER Display wirandnnin (] [m]
] [m] 8 'm‘aaw'm'fi‘d {Stopper) / pan support ] (m]
= (m] AV Function Intemal / External (] (m]
(=] (=) 10, ewdnwmesiASsapuankAsn load call = (m ]
jm] (m} 11, anmewissay o Aauiinaatas = [m}

mnmumﬁlﬂuh]'mmem :

Vi foramay maTutnd Svie
RS Tachnaiagy Limied

10280
2533 Sekhuned Road, Bangchak, Proskrarang, Bangksk, 10250
e, wat

Penve; o086 X TN Emal bt hai

Delivering Growth - in Asia and Beyond,

Mr. Piyapat Saidoung

Service Enginesr
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SCENTIFIC AND misTRy

Machanical Engineering Standards Laborstory Sof 1, Bangpoa Industrial Estate, Muang, Samutprakan 10280, Thaitand.

Request No.23-68/0221

CALIBRATION CERTIFICATE
Nomenclature : PERSONAL AIR PUMP SAMPLING PUMP CALIBRATION
Manufacturer : Mesalabs
Serfal No.: 210155
Model : Defender 510

Scale range : 50 mi/min to 5000 mi/min

Subdivision : {0.00001, 0.0001) |/min
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.

MTC.No.23-68/0221
Mumber of page(s) 2

122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thailand.
Received date : 15 January 2025 Condition of measured ftem : Normal
Calibration date : 3 February 2025
Standard : Standard Cartificate Mo. Date due Traceability
RTD Thermesmeter [PSL-T OB11/67 3-Iul-26 TISTR
e Ip MP-0076-23 NIMT
Primary Flow Calibrator S/% 119521 | MW-0033-23 NIMT

{MrTerasak Panna)

men RS

THARLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Lab Sol 1, Bangpoo Industrial Estate, Musng, Samutprakan 10280, Thailand.

Request No.23-68/0221 2/2 MTC.No.23-68/0221
Calibration point : (0.05, 0.5, 1, 1.5, 2) /min
Ambient condition : P (23 +3)°C , Relative humidity (55 + 15) %
Atmospheric pressure { 1010+13) hPa
Calibration + The fi (UUC) was calibrated by ¢ method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC
Measurement data :
UUCValue  Standard Velue Temperature  Pressure Deviation  Uncertainty
(1fmin) (lfrmin) °c) (hPa) (%) (%)
0.05043 0.049841 24718 1007.90 +1.19 1.4
0.50136 0.49651 24716 100819 +0.98  0.90
1.0045 0.9973 24693 100853 +0.73 0.89
1.5020 1.5012 24,688  1009.04 +0.06 0.89
1.9995 2.0036 24668 1009.48 -0.20 0.89

The reported expanded uncertainties are based on standard uncertainties multiplied by
a coverage factor £=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

Ref. 2013268011500202001
Issued Date 5 February 2025

This resulty relste

only to the iterns fested/calibrated or valug assigned,

Advertiung the Repart/Cartificate and publicty of the results except in futl are prohibited urkess written permission is obt@ned fom the govermor of TRTR

Head Office

35 W 3 Tambon Khiong Ha, Amphos Khleng Luang,

Changeat Patiumthani 12120, Thakard

Ted. {66) 1 2577 034 Tal, (46}

Fax, [86) @ 2577 9009 a6}
E-mah :

G0 MU

NAC

Office/Laboratary

Changwat Samutpraken 10280, Thailand

FMBLMTC.002 Rew. 5

Office.
, femphoe Muang 5 kan, 196 PRoad, Ladyas, Chatuchak,
Banghok 10500, Thaland
Teh, (65} 0 2579 1120-30 et 5219, 5225, 5217
[66) 08 1659 4627

2 Tambon
RS 167280 et 115, 116

Q8 3219 9400
mtcg@distronth Website | wawitstrorth

A
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Y
s
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e
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Aeervaltee callation laboratory

AP e B
HRANATEE ASSOCIATES COLUTT ISO/EC 371252007 TR
it NSC—TISI-TIS 17025
Iearates dsacistes Ca
314 14 473538 CALIBRATION 0367
Feachiasem 7,7/1, Rl Watthaprs, Sarghocgl Fow measurement kabaratary
Banghak LOGODThlac) Callbvtion services department
ot +£60MGRRLY
L
E-ma imac-ciorsban@raraes om
AR ——
Cortificate hio COF-01367 Page 1l 2 Pages
MEASUREMENT ITEM = Tom Load Crifice Cafibration procedure:
MANUFACTURER S TISCH The Orifice gos flow device was dalibroted ogainst
MODEL/TYPE . TE-50284 Stangord *Rotary Displocerment | Meter [Roots
SERIAL WUMBER 2936 Meter] Model GESAMCW2ln The W-CL-004
1D NUMBER - werh sl b @ cunfibraition guistelieg, .
CONDITION AS-RECEIVED + Lised nam ’ N
e + rtingratad Rasearch Ceyttas Comemay Linfted This certficote prowdes o troceabilty of the
22 Woix , Thiakoca, Srinkh ot meawurement B9 recogeiced  the  nathanaf
Prachinburi 25140, Thaltend, standards, and o reallegtion of Hhe intermatianal
systent of units () theaugh the WAT (Natkanal
RECIWVED DATE + 10 May 2034 Metrology institute of Thailand] win Cerfifiute
MEASUREMENT DATE 105 Jun 2024 ber: MW-0063-21
ISSUE DATE + 06 Jun 2024
Uncertainty af Meaiurement,
T roported uncerfalaly af measivement is bosed
ENVIRONMENTAL CONDITIONS: on the atondond dncertalaty mukipled by a
Amisient condicn in the labceatary are as follow: mmlﬂﬂw baZ, ':'M" far @ nw“x:l
2%0% on corresponds to 0 coverage probabilty
o . E e e e
il e has been determined in oecardance with the GUM
Atmosgheric Frossure (1010810 hFa MRt o re el Aokt BN 5 i
expression af incertuinty in Messurment’
CALIBRATION CONDITION:
Preconditioning + 24 huts 8t Bmibeer! eandirns.

Measimement Condition

1 The average values durng measurement are 22,9 °C and 53.7 %RH

NOTED: v d d ploce of calibeation.
TABULATION OF RESULTS:
g g he
| J
Calrated by | f = |

T Shrgwt Thachlad
1 Mg Jitraporn Lersomphal

Agproved ignatary

v W, Parinya Booncharoan
e ) Calibention Deparimunt Managnr

The resuits ralate only 1o the items tested/caliwated or value assigned.
Achvertising the Anport/Cerificate and publicty of the results except in fLL are probibited urkess witten perrmission % ebtainad fiom the govemor of TISTR

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

IN WRITING FROM THE LASORATORY

Head Office

35 Mu 3 Tamban khlarg Ha, Amphose Khiong Luang
Changedt Pathuerthani 12820, Thakard

Tk, (66) 0 2577 Pose

Fax. (66 0 2577 009

Office/Laboratory
Changwat Samutprakan 10280, Thailand
Tal. (66} 0 2323 1672-0 axL 115, 116

(66} 08 321% 9040
E-mall - mtcgtistr.onth Wabsite - wiwes tiste on th

)|
s ST

MAEASUREMENT RESULTS:

668 Mu 2 Tarrbon Bangpoormal, Amphoe Muang Samutpraksn,

The Orifice gas flow device was caltbrated by mithod with Rotary

FMBLMTC.002 Rev.®

Office.

196 Fhahanyathin Foad, Ladyao, Chatuchak.

Bangkusk 10900, Thalland

Tel, (841 D 3577 1121-30 ext. 5218, 5225, 5217
(661 03 1889 6427

Pagn 2 of 2 Pages

{Hamts Meter|. The Humid altwas used as a

madiurm i the pystem. The dandse condtions are 25°C (29815 K] and 760 mmHg for

Taibe 1} Th results of @ Standard calibration data

and standard p

Flow rate Pressure: Temperature | Temperature | &p_meter | Ap_Ovifice Standard Fiow [2,)
Flate [P} [7a] [Tm] ¥
' fmin membig 3 € mmHe inki0 .
1 070 754041 2Er 217 sa515 1oee 1046 Tossl |
2 1001 Teea61 1209 2244 44435 230 M ™asse L]
3 Lu7 24035 2123 2.7 18752 2aem 171 1060
4 1170 54975 ann .88 35976 3257 | 1804 1116
| 1411 msom | 2ss 2.1 24261 asn | crame | 1365
slape (il 163522
Iritercept (4] ~0oa7i
Camelatan coefficient (i 099975
Uncartainty (=2 oms ' fmin
Table 2: The results of @ actual calibration data
Flaw rate Pressure | Temperature | Temperstwre | A meter | A Orifice Standard Flew | (5]
te K [Paj ma] [l r
m ,fm. . -\m" m R4 -4 g nH0 m'fmin
1 0 54882 ng it [ 1084 nEss [
2 1001 754951 238, 244 44,455 2340 0558 D544
3 1117 754,835 323 n 38751 2948 1076 LO61
4 1170 754975 2331 Rl 35376 3257 113 1y
5 1411 55078 | 7358 1313 24.261 491 | 13m 1367
Slape |wl; L2416
Intetcept (¥ -0.01068
Correlation coefficient (7): 0.99975
Unecertainty {8 = 23t 085 mmin

*4%End of Certificate of Calibration®**
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TISETIS |

TTISTR CREEATEN T TATISTR CALMRATION T
THAILAND INSTITUTE OF SCLIENTIFIC AND TECHNOLOGICAL RESEARCH ITISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) —|
Request No. 21-68/0159 MTC No. EEL. BP.  §0i168 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 factor = 2 providing & Jevel of dence of approxi 95%.
Z i Nominal Output of Unit Under Test = 94 dit 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, A Stmabaphote, Pachinburi, 25140,
1. Sound Pressure Level
Calibrated atl : Electrical and ic Standards Loboratory, Industrial Metrology and Testing Service Centre
Soi |C, Bangpoo [ndustrial Estate. Sukl Rl., Muang, Samutprakan 10280, Standard Microphone | Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Instrument Calibrated ; Ambient Environment Type Level (dB) (dB) (dB) IECE0942:2003 Class |
Description + Saund Calibrator Temiperature (234 3)°C 112 inch Brucl&Kjagr 4180 9391 0,09 0,10 +0.40 dB
Manufacturer L ACO Relative Humidity {50+ 15) % 1. Frequency
Mode! 12127 Ambient Pressure : (101,325 + 1.500) kPa - -
Standard Mi Fi Devinted value | Uncertain olerance limi
Serial No. £ 100012 L ) inied vl | Unesrisinty
Type {Hz) (Hz) (Hz) IECA0942:2003 Class 1
Standards used : |, Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
1/2 inch Bruel&Kjaer 4180 10000 0.0 +15 +1.0%
2 M ing Amplifier Broel& ¥ jaer 2 - 2
easuring Amplifier Rruel&Kjaer 2636 S/N 1537484, 3. Total Di i
3. Prog bie A Tamagawa TPA-303A SN OF 2214,
4. Digital Multimeter Agilent 34401 A S/N MY 44005560, Standard P d Total Di i 1 inty Tolerance limit
5. Pressure Transmitter Vaisala PTB202AD SN T0650001, Type (%) (%) IECG609:42:2003 Class 1
6. Audio Analyzer Panasonic VP-7722A S/N (M1477D122. 1/2 inch Bruel&Kjacr 4180 L.50 +0.50 +3.0%
7. Condenser Microphone B&K 4180 S/N 2889871, Note : |, No adjustment.
Calibration Procedure: CP-102-04 based on 1EC 60942-2003; The sound pressure level generated by sound 2. The calibrator pressure correction was not included,
calibrator under test shall be measured by standard microphone using an insert valtage technique. 3. The microphone volume correction was not included.
This instrument has been calibrated against standards maintained a1 Electrical and Electronic Standards Calibrated by - B Approved by
Laboratory (EEL), which are traceable to the International System of Units through the National Institueeof | (7 S A
{Mr.Weerachai  Deecharyac) s 1
Metrology (Thatland). -
The information on actual reading is attached herewith and the uncertainty limits quoted reter to the L ! lg TH
Electrical and El ic Standards Laboratory
measured values only,
Date of Calibration : 21 Jan. 2025 Industrial Metrology and Testing Service Centre
Date of Receipt : 14 Jan. 2025
Date of Calibratio 313 i Date of Issue : 23 Jan. 2025 Ref @ 201126801 14001 84001
ate of Cal : . 202 :
SR o 3 '@}J End of Certificate 2i2

The results retate orly 16 the items tested/eslibrated or value assigned
Achvertising the Report/Certificate and publicity of the msults sxcept In fuil am prohibited urkess witten pammission # obtained from the gavemar of TISTR,

The restits relate only to the items tested/eslibrated or valun assigned.
Achvartising the Repor/Cenificate and publicty of the results seept in Rl as prohibited unkess witten permission is obtalned from the: govemar of TISTR

FMBLMTC.00Z 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

Fa (66) D 2577 9009

Officad_aboratory
668 Mu 2 Tambon

oOffice
P, Lisdyas, Chatuchak,

Chargwat Samutprakan 10280, Thakand
Ted (6] O F323 167290 e, 115, 116
(66108 3219 9990

Armghoe Muang 196

Banghok 10900, Thailand
Tel. (66} 0 2579 112030 exl. 5219, 5225, 5017
(56) 08 1889 6027

Head Office

35 M 3 Tarmbon Khiong Ha, Amphoe Xhlong Luang

Changwat Pathurmthani 12120, Thailand
Tel (660 2577 5026
Fra. (66} @ 2577 5009

Office/Laboratary

Office

568 Mu 2 Tambon Aangpaoma, Amphos Muang Serudprakan, 194 Phahoryothin Road, Ladyao, Chatichak,

Changwat Samutmaksn 10280, Thailand
Tel (6610 7323 161280 e, 115, 114

Bangknk 10504, Thailand
Tel. (66) 0 2579 1121-30 axt. 5219, 5225, 5217
(56} 08 1389 8427

E-mail | mtcgtistr.onth Website | www.tistrocth

HSC-TISITES FTI0S.

TTISTR CALIBRATION 0037
r THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0159 MTC No. EEL. BP.  82/016%
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 1C, Bangpoo Industrinl Estate, Sukhumvit Rd., Muang, 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature HPEES e
Manufacturer : Delta Ohm Relative Humidity = (50 + 15) %

Model {HDO102 Ambient Pressure = (101.325 + 1.500) kPa.
Serial No, 10038483

Standards used : |, Digital Function Synthesizer NF Elecronic DE-193A S/N 122037,
2. Measuring Amplifier Broel&Kjaer 2636 S/N 1537484,
TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.
3. Pressure Transmitter Vnisa]‘u PTB202AD /N TO650001.
6. Audio Analyzer Panasonic VP-7722A S/N 0414770122,
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

EN bl T:

i using an insert voltage technique.,

Laboratory (EEL), which are traceable 1o 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%

66) 08 3219 9040
E-mail : micgptistr.orth Website : sww tistr.orth

Sl
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0159 MTC No. EEL, BE. B2/0168

The reported expanded uncertainty is based upon a standard

plied by a 2

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

Nominal Output of Unit Under Test =94 dB re 200uPa at 1000 Hz

Acoustic Output in dB re 20pPa , C d to Refi Conditions : 101.325 kPa , 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated valoe| Uncertainty Tolerance limit
Type Level (dB) (dB} (dB) TECH0942:2003 Class 2
1/2 inch Bruel&Kjner 4180 93,88 0.12 +0.10 +0.75 dB
2. Frequency
Standard Micropt Mi | F Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
112 inch Bruel&Kjaer 4180 U883 =11.7 *13 22.0%
3. Total distoriion
fard Microph M d Total distorti U Tolerance limit
Type (%) () [ECA0942:2003 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 microph

volume wis not included.

Date of Calibration + 22Jan. 2025 4 fa

The rasults redate only to the flems testeccalibrated or vaiue assgred.
Acdvartising the Repoel/Certilicate ard publicity of the res

FMBELMTC.002 Rev. S

= excopt i full are prohibited unless withen pemission i cbtained from the: govemor of TITH.

The restits mlate only to the iterms tostedizalibrated or value assigrad
Aahertising the Aapot/Carificate and putiicity of the resuits seept in full ans prohitited unles wilten permission is obtgned from the gereprnor of TIHTR

LB MATC D02 RS

Head Office.

35 Mu 3 Tamban Knlang Ha, Amphos Fhiong Luang,
Changest Pathurmthani 12120, Thatand

Tel. (66) 0 2577 9036

Fai, 1661 0 2577 9005

Office/Laboratory
68 Mu 2 Tamiban

Office.
Rnad, Ladyaa, Chatuchak,

Changwat Samusdprakan 10280, Thalland
Tel {661 0 2323 1672-80 et 115, 116
(66] 0 3219 4040

Amphoe Muang 196

Harvghok 1090, Thakand
Tel. (d6) & 2575 1121-30 axt, 5219, 5225, 5217
{661 08 1889 GHIT

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

Head Office

35 Mus 3 Tambon Khlong Ha, Arrphoe Khiong Luang,

Chargwat Pathumithars 12120, Thaland
Tal. (66) 0 2577 S056
Fa (661 O 2577 9009

Office/Labaratory

Offica

668 Mu 2 Terroon Banqpecmal, Amphios Muang Samutprakan, 196 Phahomyethin Rosd, Lardyan, Chatuchak,

Changwat SamiAprakan 10280, Thatand

Tel (6610 2323 1672-80 ext. 115, 116
{66) 06 5215 9440

Emall | mictistr.arth Wehsite - waw

tistr.orth

Banghck 10900, Thatand
Tel_ {68] 0 2570 117130 ext, 5219, 5225, 527
861 08 1889 6827



N TEETIS 7823

TITISTR CALIBRATION (%7

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0159 MTC No. EEL. BP. 820168
Nominal Output of Unit Under Test = 114 dB re 20Pa 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} [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.86 -0.14 +0.10 .75 dB
2. Frequency
durd Micropt A | Freq Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) {Hz} IEC60942:2003 Class 2
112 inch Brueld&K jues 4180 988.4 -116 +15 £2.0%
3, Total Distortion -
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type %) (%) TECE0842;2003 Class 2
1/2 inch Bruel&Kjaer 4150 C o2 +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)

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
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End of Certificate

TITISTR R
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _|
Request No, 21-68/0159 MTC No. EEL. B, 81/0168
CALIBRATION CERTIFICATE
d by 21 1Ry h Center Company Limited.
Address : 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 Temperature iEI+3°C
Manufacturer : Rion Relative Humidity  : (50 + 15}%
Mode! TNC-74 Ambient Pressure £ (101,325 + 1.500) kPa
Senial No. HEETC T
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 8N 122037,

2. Measuring Amplifier Brucl& Kjaer 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 TO650001.

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 Institute 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 Report/Centificati and pubilicity of the resulls seeept if fUll are prahibited unless written penmission & obtaned from the: govemar of TISTR

Tha results retate onty to- the fems tested/calibrated or value assined.

Adhwertising the Repoet/Trrificate and publicity of the results except o full are prohibited unless wiitten penmision s abtaned from the govemar of TETR

EMALMTC.002 Aev.5

Head Office

35 Mu 3 Tarnbon Khlang Ha, Amphos Kieng Luang,
Changaat Pathurmthan 1220, Thafard

Ted. (56} 0 2577 9034

Fax. (66} & 2577 9009

Offica.

196 Phahormeothin Anad, Ladyas, Chatuchak,

Banighok 10900, Thakand

Ted {661 0 2579 112130 xt. 5219, 5225, 5217
) 08 1889 6327

Office/Laboratary
568 Mu 2 Tarmbon Bangpooensl, Amphoe Muang Samatpeakan,
Changwat Samutprakan 10200, Thailand
Tal. (66) 0 2303 1672-80 et 115, 116
{66) D6 3219 9400
Email © rdcatiseron b Wsbsite | wiw fistror. i

TETIS Py

TITISTR SALIBRATION D137
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 2
factar k = 2, providing a level of confid of approxi 95%.
Nominal Output of Unit Under Test =94 dB re 204tPa 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) IECG0942:2003 Class |
172 inch Bruel&Kjaer 4180 9391 008 +0.10 +0.40 dB _1
2, Frequency
Standard Mi li 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 oo o +1.0%
3. Total Distortion
i P M d Total Distortion Uneentainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
112 inch Bruel&Kjoer 4180 1.35 =050 +3.0%

Note : 1. No sdjustment.
2. The calibrator pressure correction was not included,
3. The microphone volume correction was included at level of .16 di
Calibrated by -

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 201126801 1400184002

Date of Calibration : 22 Jan. 2025

Date of Issue : 23 Jan. 2023

End of Certificate 22

FMELMTC 002 RevS

Head Office

35 Mu 3 Tamban Khiorg Ha, Amphoe Krleng Lusng,
Chargwat Pathumehani 12120, Thalland

Tl (66) 0 2577 G084

Fan. (86 0 2577 9009

Office
196 Phahonyothin Aoad, Ladyas, Chatuchak,
Barghek 10900, Thaliand

Offica/Laboratory
668 Mu 2 Tamban Bargpoamai, Amphoe Misang Samutzrakn,
Charquat Samprakan 10¢8Y, Thailand
Tel {661 0 2323 167280 el 115 116
1661 08 3215 9930
E-mail ;: mtcatistr.orth- Wksite : wwi.tlstr ot th

P A

NSC-TISHTIS 17024
T+TSTR CALIBRATION 0037

{66 08 1889 6HAT

The reswits retate only 1o e iters tested/calibrated o valua asslged —
Achvrtising the ReponCerificats and publicty of the results except in full ane probibited unless written permision & cbtained from the governce of T3

FM.BLMTE. 002 Rev.§

Head Office

35 Mu 3 Tambon Khlong Ha, Amphos Khkong Lung,
Charygwat: Pathurmthars 127120, Thailare

Tal {86) 0 2577 %35

Fand {661 0 2577 909

Office/Laboratary Difice

668 Mu ¥ Tamban i, Arnphoe Muang ek 158 wathin Road, Ladyao, Chatuchisk,

Changeat Samusprakan 10280, Thakand EBanghok 1000, Thailand -

Tel (66) & 2323 1672-80 ext 115, 116 Tel. (66) 0 2579 1171-30 ext. 5219, 5225, 5217
{661 08 3215 9440 (66) 08 1889 GE2T

E-mall | mtcgtistr.onth Wabsite : s tistronth

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

CALIBRATION CERTIFICATE

dby  :Integrated R h Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinbur, 25140,
Calik at  ; Electrical and fards Laboratory, Industrial Metrology and Testing Service Centre.
Sai 1, gpoo Industrial Estute, Sukh 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 D 6226 Ambient Pressure 1(101.32521.5) kPs
Serial No, 2 100144
Microphone : Type 7052 No. 79844
Preamplifier H
Standards used :

1. Band Pass Filter Stnford Research Systems SR 650 5/N 28712,

2. Condenser Microphone Briiel&Kjmer 4180 S/N 2889871,

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

4. Function/Arbitrary Waveform Generator Apilent 332204 SN MY 44042668,

5. Digital Function Sy izer NF El ic | DF-193A S/N 122037,

6. Sound Calibrator Bruel&Kjaer 4231 /N 3015154,

7. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,
Date of Receipt : 14 Jan, 2025
Date of Calibration : 17-18 Feb. 2025 i

The resudts relate anly 10 the jterrs tested/calibrated o value assigned.

Tel. (he) 0 2579 1121-30 ewt 5219, 5225, 5217

Achvertising the Pepoet/Certificate and publicty of the results except In full are probibited urless wiitten permission is cbtsined from the governce of TISTA,

FABLMTC.00F Rev. S
Head Office Office/Laboratory Office.
35 Mu 3 Ternibon Khlong He, Amahoe Khiong Luang, 868 My 2 Tembon Bangooomai, Amphoe Muang Semutpesian, 196 Fhahonynithin Anad, Ladyso, Chatuchak,
Changwat Pathumithani 12520, Thailand Changwat Samutprakan L0280, Thailand Hargkok 10900, Thaland
Yal. (56) 0 2577 9036 Tel. (66} 0/ 2325 1672-80 ext 115,118 Tel. (66 1 267F 112130 et 5219, 5225, 52107
Faw. [54) 02577 5009 [56] 08 3219 %440 (48] 08 1BB9 BBZT

E-mall | mtcgtistronth Website : weaw tistr aeth
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NEC-TISI-TIS 17025
TITISTR CALIBRATHON 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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. P il T TPA-303A S/N 2212.

Calibration Procedure !

This i was calil no CP-102-02 and CP-102-03, which

1 by using calibration p il
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 s been calib

1 against
Laburatory (EEL), which are traceable to the International System of Units through the National Institute of
Metralogy (Thailand).

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

Thie results 1elate enly to the ilems teted/calibrated or value assigred.

MTC No. EEL. BP.

1 at the Electrical and Electronic Standards

The reported expanded uncertainty s based wpon a standard v multiplied by a e factor
k=2, providing a fevel of of app 95%.
Date of Calibration 1718 Feb. 2025

BGOIER

219

—— B

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

MTC No. EEL, BP. 89/0168

1. Absolute Sensitivity
Reference Acaustic Measured value (dB) | Deviation 7 limit| | Mai permitied
Signal (dB) Before adjust] After sdjug | valse (dB) | Class 2 (448) (+dB) of messurement (+dB)
93.99 937 94.0 00 Lo 0.30 NiA 1

12

Date of Calibration

wiis then completed at the display of 115.1 dB.

2, Self-generated noise
2.1 Normal test

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

Measured value ! permmithed
(d8) (+dB) of measurement (+d13)
18.5 0.10 NiA

The microphone of the sound level meter was replaced by electrical signal input device
Froguency | Measured value | Uy permitted
Weighting (dH) (+dB) of measurement (+dB)
A-Weight 16.3 010 NIA
C-Weight 24.7 010 NiA
Flat 26.7 010 NiA

1 17-18 Feb, 2025

39

Advertising the Report/Certificate and publicity of the results ewcept in full are prohibited uriess wiitten permission |5 obtsined from the govemar af TISTR

FM.BLMTC.00Z Rev.S

Heed Office

35 M 3 Tamiban Krkong Ha, Amphoe Knlong Luang,
Changwat Pathumshani 12120, Thatand

Tl (56 02577 9036

Fan, (86) 02577 9009

OfficesLaboeaton:
668 M 2 Tambeon Amphee Mg Samutprk
Chanpwat Samutpraian L0280, Thailand
Ted. (64} 0 2325 167280 ext 115, 114
(65) 06 3219 W60
E-mal | mtcgtistionth Website : www.tistorth

P A

NSC-TISI-TIS 17029

Office
194
Baaghok 10500, Thailand

I66) 08 1859 62T

in Road, Ladyao, Chatuchak,

Tol. (650 2579 1121-3 et 5219, 5235, 5217

CALIBRATION 137
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 890164
3. Acoustical signal test of frequency weightings
Frequency | Devantion from frequency respanse (dB) Acceptasee limit Uncertainty | Maximum-permitied uncertainty
(Hz) A-weight [ C-weight Flag class 2 (£dB) {=dB) of measuremeant (+dB)
125 0.3 0.2 0.1 1.5 D45 0.6
1000 0.1 i1 0.0 Lo .45 0.6
B 000 -8 -4.7 -4.8 50 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency [ Devintion from frequency response (dB) T Lipmit 1 inty | Mi permiticd
{Hz) Aoweight | Coweight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.2 [IA] LA 20 0.20 0.6
125 0.1 0.2 0.1 1.5 0.20 0.6
250 0.2 0.l 0.1 L5 0.:20 .6
500 0.1 0. 0.0 1.5 0,20 0.6
1 0on 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 02 0.1 5.0 0.20 0.7
Date of Calibration 1 17-18 Feb, 2025 é‘g‘f_

The results relate only to the tems tested/calbeated o value asslgned

Advertiing the FoponTertificate and pubiicly of the results except in full are probibited unless wiitten permission is obiained from the governor of TISTR B

FM BLAMTC.002 Rew. 5

Head Qffice

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

Tal. (58] - 2577 9036

Fa 166] 0 2577 009

Dffice
196 e
Barghk 10900, Thalland

Office/Laboratory
58 Wi 2 Tambon Amphos Muang
Changwat Semutprakan 10280, Thaland
Tt (66} 0 2323 1672-80 et 115, 114
[66) 08 3219 5430
E-mal - micgtntrorth Weliste © www.tiston th

641 08 1889 GH2T

Foatl, Ladyao, Chatuchak,

Ted, (561 0 2579 1121-30 éxt: 5219, 5225, 5217

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

Hepd Office

35 Mu 3 Tambon Khlorg Ha, Amphoe khlong Luang,

Changwat Pathirmthari 12120,
Tel (66) & 2577 9036
Fan, (66 3577 9008

Office/Laboratory

Thailand

Tal, (6) 0 2323 1672-80 wat. 115, 116

(a6} 08 3215 9940

E-mall - rtcgtistr.onth Website - s Eisir.oe th

668 Mu 2 Tarrbon Bargpoarsl, Amphoe Muang Samutprakan,
Chargat Samutprakan 10280, Thalland

FMBLMTC002 Rev.5

Offlce.

136 Phahoryothin Aoad, Ladyiso, Chatuchak,

Hangkok 10900, Thatand

Tel (6610 2578 1121:30 exk. 5218, 5225, 5217
(6] (4 188 6627

WEC-TISITIS {7025
CALIBRATION 0057

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 Deviated value P Timit L i M permitied
(dB} (dB) class 2 (+dB} =dB) of measurcment {£dB)
in 94,0
= 0.0 3 10 01
End 94.0
6. Frequency and time weightings at | kHz
t 1 kHz
6.1 Frequency weightings a .
Frequency | Measured Value | Deviated value Actey lirmit 1 -permittod
Weighing (dB) (uB) class 2 (=dB) (=dB) of measurement (+dB}
A-weight 94.0 on 02 0.20 02
Coweight 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 Deviated value Accey Timit 1 permitied
Weighting (dB) (dB) class 2 (£4B) (=dB) of measwemint (+dB)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 00 01 0.20 02
Leg 4.0 [T 1 0.20 0.2
Date of Calibration  ; 17-18 Feh. 2025

500
Paa

Tha resuits relate cnly to the items testadscalibrated or value assigned

Advestigng the Report/Certificate and publicty of the results ascept in full are prohibited unless writtan peemission is cbtained from the govemnor of TETH

Head Office

35 Mu 3 Tambon Fhiong Ha, Amphos Kidong Lusng,

Changwat Pathumthan 12120,
Tel (66} 0 2577 9036
Fan. (6510 2577 9008

Office/Laboratory

Thatland
Tel

(66) 0 2323 167280 et 115, 116
() 08 J21% 9940

E-mail ; micgtistronth Website : wantistr orth

668 Mu 2 Tarmbon Bangpoornal, Armphoe Muang Samutprskan,
Changeat Samutprakan 10280, Thatand

i BLMTE 002 flv.3
Office
196 Phahormyethin Rasd, Ladiao, Chatuchak,
Barnghesk 10900, Thafland
Tal. (66 0 2579 1121-30 ext, 5219, 5225, 517
{6E) 08 188 6827
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR}
Request No. 21-68/0160 MTC No, EEL. BP, 89/0168
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value A limit L A -permitted
value (dB) (dB} (dB) tlass 2 (4dB) (+dB) of measurement (+dB)
123 1220 0.0 Ll 0.30 0.3
121 1211 01 11 030 0.3
120 120.0 0.0 11 0.30 0.3
118 g1 0.1 Il 0.30 w3
114 4.0 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 8] 0.30 03 ]
44 4.0 0.0 L1 0.30 0.3
] 9.0 0.0 i1 0.30 0.3
#4 #4.1 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 9.1 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 i1} (1] .30 03
49 45.0 0.0 L1 0.30 03
44 44.1 a1 i1 030 0.3
39 ELR] 0.0 Ll 0.30 0.3
M4 341 0.1 11 030 0.3
33 kxR 0.1 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. )
Advertising the Report/Certficate and publicity of the results sxcept in full are prohibied uriess witten permission is abtained from the goverror of TISTR

FIVLBL AT D02 R 5
Head Cifice
35 Mu 3 Tambon viong Ha, Amphoe Khicng Lusng.
Crangwat Pathirmthani L2120, Thatand
Tel (661 0 2577 905
Fan, 16810 2577 9008

Office/Laboratary Office

i Mu 2 Tarmbon qp L Arrghce Muang 196 i Road, Ladyan, Chatucha,

Chargeat Samutpeakan 10280, Thaliand Banghok 10900, Thalland

Tel. (66) 0 2323 1672-80 aat. 115, 116 Tel. (641 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 3216 9400 | 08 1889 GHIT

E-mail - micgptistrorth Websie - wwa tistr.orth

P A

MBC-TISETIS 17025

I TUTIETA CALIBRATICN 0017
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 2 1-68/0160 MTC No. EEL. BP. B9/0168
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] L i permitted cortaty
(da) (dBy vatlue (dB) | class 2 (edB) {+dB) of mensurement (+d8)
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 03
20-80 25 254 0.4 1.1 0.30 03
9. Tone burst response
Thme Tonehurst Menasured value | Devialed | Timit| T inty | Maxi -permmitted
Weighting | Duration, Th {ms) (d8) value (dB) | class 2 (£dB) {+dB) of measurcment {+dB)
200 1158 0.2 1.0 0.20 03
Fast 2 988 -0.2 +1.0;-2.5 0.20 03
0.25 8.6 -4 +1.5;-5.0 0.20 03
Sl 200 109.4 -0.2 1.0 0.20 0.3
2 BO.E -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 BO.9 0.1 +1.5;-50 0.20 03
Date of Calibration : 17-18 Feb. 2025 ;:_9

The resutts relate only to the tems testedicalibrated or value assigned N
Arfvertising the Repot/Cartificate and publicey of the resulls except in Rl are prohibited unless written pesrission 5 obtained fom the governor of TISTR.

FMBLMTC.002 Rev.S
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Request No. 21-68/0160

7. Level linearity an the reference level range

Anticipated | Measured Value Deviated value timit L M. permi

value (dB) (4B} (d) cluss 2 (+dB) {+dB) of measurement (+dB]
32 2t 0.1 1.1 .30 03
3 33 03 1.1 0.30 0.3
30 303 03 1.1 0.30 03

8. Level linearlity including the level range contral

Al reference sound level on the reference level range

Range Anticipated valoe | Measured value | Deviaed |Accept Henit 1 A permitted
{dB) (dB} value (dB) | elass 2 (+dB) (+dB) of measurement (+dH]
40-130 94.0 94.0 0o L1 0.30 03
30-120 94.0 4.0 0.0 i1 0.30 0.3
20-110 94.0 94.0 0o 1.1 0.30 03
20-100 94.0 94.0 0.0 11 030 03
Date of Calibration  : 17-18 Feb. 2025 274

Thay results redate anly to the ttams testedicalibratad or value assigned
Achvartisng tha Report Cartificate and publicity of the results excapt in full s probibited urbess witten pammission 15 obtaned from the gavernce of TISTR
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10, Peak C sound level
Mimsber of cycles in Anticipated | Measured | Deviated |A Simig) 1 i i permitted
test signal value (dB) | value (dB) | value (dB) | class 2 (B} (+dB) of measurement (+dB}
Complete cycle 125.4 1258 04 30 0.20 0.35
Positive half cyele 1244 1242 0.2 2.0 0.20 0.35
Negative balf cycle 1244 1242 0.2 20 0.20 0.35
11. Overload indication
Mensured value (dH) Deviated | Accep limit| L i i penmitted
Pusitive one-half eycle | Negative one-half cycle | value (dB1 | class 2 (zdB) (+dB) of messurement (+dB)
131.1 131.1 o0 LS 0.20 0.25

12. High-level stability

Time Measired Deviated value | A Timit 1 inty iy d
value (dB) {da) class 2 (£dB) {2dB) of measurement (+dB)
Begin 12940
3 i 0.3 01 0.1
End 1280
Calibrated by j? Approved by :
M“i
(Mr. Pannasit Phasingsri) :}L

. -
1 e
Electrical and Ele'lmic 1 nﬁnﬂs Laboratory

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

: 24 Feh. 2025 Ref - 201 1268011400185007

Date of Issue

End of Certificate 9/9

The results refate oy to the iems testedscalibrated or value assgned
Acvartising the ReponCartficate and publicity of th sesults escept in full am prohibited unless witian permission is obtaned from the govesnor of TISTR

FALELMTC.O0Z Rav. 5

Head Office
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Tel. (66) 0 2577 9038
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196 Phahoeyothin Road, | adyan, Chatuchak,

Barghok 10R00, Thailand

Tl (66 & 2579 1121-30 eat. 5219, 5225, 5217
{66) 08 1485 GA2T

Dffice/Laboratory
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

Sub iby  :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) %
Maodel + 6226 Ambient Pressure :{101.32521 5) kPa
Serml 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 Brilel&Kjier 4180 /N 2889871,
3. Decade Attenuator Ando AL-205 /N 00464602,
4. Functi bitrary Wavef: Agilent 332204 S/N MY44042668.

5. Digital Function Synth MF El DF-193A /N 122037,
6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,
3

. Measuring Amplifier Briiel&Kjzr 2636 5/N 1537484,

Date of Receipt : 14 Jan. 2025

Date of Calibration

The results retate anly to the Hems tested/calirated or value assigned

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

£ 17~ 179
: 17-18 Feh, 2025 It

Acvertiing the Repo/Certficate and publicity of the results mcept n full are probibited sdess witten permmission s cbtained from the governor of TISTR

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 No. 2153040,
10 Digital Multimeter Agilent 34401A S/ 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.

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

! intained at the Electrical and Electronic Standards

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

measured values only.

The results relate only to the terms tasted/calibrated or value assigned
Acertung the Repot/Cenificate and publicity of the resuliy except in full ane probisted uleds wiitten perrmission s chit@ned from the sovemor of TETH.

FABLMTCO0Z Rav 5

Head Office

35 Mu 3 Temben Khiong H, Amphoe Khiong Luang,
Changwat Fathumithant 12120, Thaland

Tel (66} 0 2577 9036

Fax, (56} 0 2577 5009

OfficesLaboratory

668 Mu 2 Tamben Bangooomai, Amphoe Muang Samutpskan,

Changwat Sarmutprakan 10280, Thadand
Tek, {66} 0 2323 167280 ext. 115, 116
164] 0 5219 5440

Office

196 Phaharyathin Rosd, Ladyan, Chatuchak,

Bangkok 1000, Thatland

Tal. (56)0 2579 1128-30 ext. 5219, 5225, 5217
(66} 04 1889 6827

FMUBLAMTC.D02 Rev.5
Head Office Office/Laboratory affica
35 M & Tambon Keleng Ha, Amphoe Khiong Lusng, 668 Mu 2 Tamban Amphoe Wuang 196 " finad, Ladyas, Chatuchak,
Changwat Pathurmthan 12020, Thailand Changéat Samutprakan 10280, Thalland fanghok 10900, Thatard
Tel 661 0 2577 S03 Tel. (661 0 2323 167280 ext, 115, 115 Tl (66) 0 257% 1121-30 exd. 5219, 5225, 5207
Fax (861 0 2577 9009 (661 08 3215 9400 (6] 0. 1BES 6527

E-mail : rricggtizir.oeth - Wohshe : wawfistr.orth
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Request No. 21-68/0160 MTC No. EEL. BP. S0/0168 Request No. 2 [-68/0160 MTC No. EEL. BP, 90/0168
1. Absolute Sensitivity 3. Acoustical signal test of frequency weightings
Reference Acoustic Measared value (dB) | Deviation |4 limit] L permitied Frequency | Deviation from frequency rosy {dE 7 Lirnit L i i permitted i
Signal {dH) Before adjust) Afer adjust | value (dB) | Class 2 (£dB) {dB) of mezsurement (dB) (Haz) A-werght | Coweight Flat elass 2 (dB) (+dB) of measurement (+d8)
93.99 929 Q4.0 0.0 1.0 0.30 NiA 125 0.4 (18] -1 L5 0.45 0.6
Note: The external was fistly | . 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. # oo -4.2 36 -44 5.0 0.45 0.7
1. Self-generated noise 4. Electrical signal test of frequency weightings
2.1 Mormal test Frequency | Deviation from frequency resy H eyl Himit 1 i i permitted
Meusured value U permitted {Hz) A-weight | Coweight Flat cluss 2 (£dB) (+dB) of measurersent (0B}
(dB) (+dB) of measurement (+dB) 03 0.1 0.1 0.1 20 0.20 0.6
253 010 NIA 125 0.1 0.1 [N} 1.5 0.20 0.6
250 a1 ol a1 1.5 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device S04 0.1 0.0 0.0 L5 0.20 0.6
Frequency | Measured value |1 i i permiticd i 1 hod 0.0 0.0 0.0 10 0.20 0.6
Weighting (dB) {+dB) of measurement {2dB) 2 00K 0.1 0.0 ol 20 .20 6
A-Weight 245 010 NIA 4 000 -0.3 k1 o 30 0.20 0.6
C-Weight 26.7 010 NIA B 000 =03 .1 0.1 30 20 0.7
Flat 313 .10 NiA
e o ik Date of Calibration  : 17-1 Feb. 2025 i

E-mail - mtc@tintr.orth Wehsite : wew tistrarth
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The results relste anly b the fems tested/ealibrated or valos ssshned.
Advertisng the Report/Certficate and publicity of the results excapt in full are pratsbited unless witten permisson (s ottaned from the governor of TETR

The resuits relate only to the jterns teited/cslibrated o value assigred.

Acbyeitising the Repot/Certficate and publicty of the rmesills axcept in full are peohibited urdess wiithen permission is obtaned from the: governar of TISTR

FMALMTC.002 Aev.5

F.BL MTC.00Z RS

Hoad Office

35 Mu 3 Tambon Khlong Ha, Amghos Kniong Luang,
Chargwat Pathumthanl 12120, Thaland

Tel. (56) 0 2577 9036

Fitx, {663 0 2577 9009

Offica/Laberatory
663 My 2 Tamiban Amphoa Muang

Office
196 i Rsatl, Ladyan, Chatuchak,

Charweat Samutpraken 10280, Thailard
Tel {66) & 2523 167280 axt 115, 116
166) 08 3215 9040
E-mail : icgtistrorth Website : e tistr,ofth

Bangkok 10500, Thalland
Tel (66) 0 2579 112130 ext. 5219, 5224, 5217
{661 08 1889 s827

Head Office

35 My 3 Tarrbon Khloeg Ha, Amphos Kalong Luarg,
Changwat Pathumthan 12120, Thakand

Tal. (84] G Z5TT 9036

Fax. [46] 0 2577 9009

Office/Laboratony

#58 Mu 2 Tambon Bangpoomal, Amphoe Muang Samutprakan,

Changwat Samutprakan L0280, Thaland
Ted. 56} 0 2525 167280 ent. 115, 116
1561 05 3219 9980
E-mad © mtcgtstronth Website . www.listr.octh

Office

196 Phahanyothin Hoad, Ladyes, Chatuchak,

Bangkok 10600, Thailand

Tel {651 0 2579 1131-30 ext. 5219, 5225, 517
{661 D8 1689 6327
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5. Long-term stability
Time Measured Value | Devisted value A fimit Ll permiited
(dB) [dB) cluss 2 (+dB) (2dH) of measurement (48]
Begin 94.0
i 0.0 0.3 10 0.l
Endd 94.0
6. Frequency and time weightings at 1 kHz
6.1 Fregquency weightings at | kHz
Frequency | Measured Value Devinted value limit | permitied
Weighting (dB) {dB) class 2 (+dB) (+dB)} of measurement {2dB)
A-weight G940 00 02 0.20 0.2
C-weight 94.0 0.0 0z 0.20 0.2
Flat 94,1 0l 0z 0.20 0.2
6.2 Time weightings at 1 kHz
Fregiency | Measired Value | Devinted value Accey limit u permitted
Weighting {dB} (dB) class 2 (+dB} (AR of measurement (+dB)
Fast 94.0 0.0 01 0.20 02
Slow 94.0 0.0 01 0.20 02
Leg 94.0 0.0 01 0.20 0.2
Date of Calibration - 17-18 Feb. 2025 5/9

Thee results ralste only to the jterms tested/calibrsted or valug asigned
Acvertising the Aeport/Certificate and publicity of the results except in full are prohibited unless wiitten penméssion is citained from the govemaor of TISTR.

CALIBRATION 0037 o
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No, EEL. BF. S0/0168
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value A limit L permiticd unceriamiy|
value (dB) (4B} (di3) cluss 2 (+dB) (+dB} of measurement (+dB)
122 1219 -l Lt 0.30 03
121 1209 0.1 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 03
99 99.0 0.0 11 0.30 0.3
94 94.0 0.0 11 030 03
B9 B89 -0 Ll 0.30 0.3
84 84,0 0.0 i 0.30 03
7 4.0 0.0 L1 0.30 03
T4 4.0 00 LI 0.30 0.3
) 69.0 0.0 L1 0.30 0.3
fhid 63.9 0.1 L1 0.30 03
59 589 0.1 L1 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 kL] 0.1 14 0.30 0.3
34 340 0.0 1.1 0.30 0.3
33 33l 0.1 L1 .30 0.3
Date of Calibration  : 17-18 Feb, 2025 p&:’ )
The results mlate only to she fems testod/calibrated or value sssigned
Advertisng the Repot/Centificate and publicity of the rsults mxcept in full ans probibited anless witten pemmission is cbtained from the govemor of TISTH

Head Office

35 Mu 3 Tarbon Kiang Ha, Amphos Khlang Luang,

Chargeat Pathurrthani 12120, Thatand
Tel, {66 B 2577 9036

FMBLMTCO02 Rev.5

Office/Labesaton Office

#4658 Wy 2 Tarmbon Amphoe Muang tpeaian, 196 Foad, Ladyao, Chatuchak,
Changwat Samulprakan LO2B], Thailand Hargkok 10900, Thaland

Ted. [64] 0 2325 167280 ext. 115, 114 Tel (66) 0 2570 1121-20 ewt. 5219, 5225, 5217

Fooe 6} 0 2577 9009 166] 08 3217 9460 (6] 0 1HBS GE2T
E-mail | mtcgtistranth Webisite ; v tist on th
THAILANE INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 900168
7. Level linearity on the reference level range
Anticipated | Mensured Value | Deviated value A limit U permitted
valuc {dB) (dB) {dB) el 2 (zdB) (+dB) of measurement (+J8)
iz 322 0.2 1.1 0.30 03
k1 2 0.2 11 0.30 03
30 303 0.3 L1 030 03
8. Level linearlity including the level range control
At reference sound Tevel on the reference level range
Range Anticipated value | Mensured value | Deviated |Accep Firmit| € -permiited
{dB) 1B} value {dB) | class 2 {2dB) (B} of measurement (£dB)

40-130 4.0 94.0 0.0 1.1 030 0.3

30120 94,0 94.0 0.0 1.1 030 0.3

20-110 94.0 94.0 0.0 11 0.30 03 ]

20-100 94.0 94.0 0.0 L1 030 0.3

Date of Calibration  : 17-18 Feb. 2025 55':)_
The resuits relate only to the iterns tested/calibrated or value assigned.
Advartising the Repot/Certificate and publicity of the results escept in full ane prohiited urkess wiitten permission is sbfained from the governor of TISTR

Head Office

35 M 3 Tambon Khlong Ha, Amphos Khlang Luang,
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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 | Messwed valve | Deviared | A Fimit] 1 permitied
{dB)y (dB) walue (dB) | class 2 (=dB) {2elB) of measutement (+dB)
40-130 45 450 LAl 11 0.30 03
30-120 a5 350 LA L1 0.30 03
20110 25 254 04 1.1 0.30 0.3
20-100 25 25.5 L5 11 030 03
20-90 25 256 0.6 N 0,30 0.3
20-30 25 25.5 0.5 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured valse | Deviated |Accep lirmde| L -perm
Weighting | Duration, Th {ms} {dB) value (dB) [ class 2 (£dB) (+dB) of measurement {=dB)
200 1158 <02 +1.0 0.20 0.3
Fast 2 988 0.2 +1.0;-2.5 0.20 0.3
025 96 -4 +1.5;-5.0 0.20 0.3
200 w4 <02 +1.0 .20 03
Slow
2 898 0.2 +1.0;-5.0 0.20 0.3
200 109.9 0.1 +10 020 03
SEL 2 S0.0 o +1.0;-2.5 0.20 03
025 209 0.1 +1.5;,-5.0 0.20 03
Date of Calibration

: 17-18 Feb. 2025

The results ralate only to the items tested/calbrated or value assigned.
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Office/Laboratary Office
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Head Office
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

11k Peak C sound level

Number of cycles in Anticipated | Measored | Deviared |A Fimig] 1 Aaxi -permitted
st signul value (dB) | valise (dB) | valie (€8] | class 2 (£4B) (+dB} of measurement (dl
Complete cycle 1254 1258 0.4 30 0.20 035
Pusitive 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 permitted
Positive one-halleyele | Negative one-half eyele | valoe (dB) | class 2 (+dB) {4l of measurement (+dB]
131.1 1311 0.0 15 0.20 0.25
12, High-level stability
Time Mensurcd Deviated value o limit L permiticd
valuc (dB) (dB) cluss 2 (£dB) (448} of measurement (HdB)
Begin 129.0
00 03 010 1
End 129.0

Approved by ;

Calibrated by @ @u

(Mr. Pannasit Phasingsei)

7730

Electrical and dards [ ¥
Date of Calibration  : 17-18 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue :24 Feb. 2025 Ref : 201 126801 1400185008

End of Certificate 9/9

| Request No. 21-68/0160

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
MTC No. EEL. BP, 91/0168

CALIBRATION CERTIFICATE

submitted by -1 )

h Center Company Limited.

Address : 122 Moo 2, T.Thatoum, 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 LACD Relative Humidity {50+ 15) %
Moddel 16226 Ambicnt Pressure 1 (101.325+1,5) kPa
Serial No. L 100146
Microphone  Type T052NR No.78402
Preamplifiec -

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphene Briel&Kjer 4180 S/N 2880871
3, Decade Attenuator Ando AL-205 S/N 00464603,
4 Agilemt 33220A SN MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6,
7

. Function/ Arbitrary Waveform G

. Sound Calibrator Bruel&Kjaer 4231 5/N 30151354,
. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,

Date of Receipt 2 14 Jan, 2025

17 179
Date of Calibration - 17-18 Feb. 2025

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 weitten pesmission |5 obtaned from the govemar of TISTR.

Thir rasults relate only to the tems tested/calibrmted or value assigned.
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Faa, {5 0 2577 9005

Office/Labaratory Office

68 Mu 2 Tambon Arrphos Muang 198 Ph in Reied, Ladyao, Chatuchak,

Chargwat Samutprakan 10280, Thalland Bargiok 10800, Thalland

Tel (66] 0 2323 1672-80 ent. 115, 116 Tek. (46} 0 2579 1121-30 ext. 5219, 5225, 5217
(66 08 %19 2040 156} 03 1389 6H27
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160 MTC No. EEL. BP. 91/0168
&, Power Amplifier Briel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No, 215300
10, Digital Multimeter Agilent 34401 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
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 standurds maintained at the Electrical und Electronic Standurds
Lahomtory {EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

FABLMTC.002 Rew. 5

Head Dffice

35 hu 3 Tambon Klang Ha, Amphoe Khiong Luany,
Changiat Pathurnthani 12120, Thailand

Tel. (550 0 2577 0036

Fau. (64 Q 2577 9009

Office

196 Phabomyathin Aosd, Ladiad, Chatuchak,

Banghnk 10600, Thaland

ek, (56} 0 2579 1121-30 ext. 5219, 5275, 5207
&4} 08 1389 6827

OfficeLaboratory
68 MU 2 Tamiban Bargpoamal, Amphos Misng Samulgrakan,
Cnargwat Samutprakan 10780, Thailand
Tek {66) (2323 167260 ext. 115, 116
(68108 5315 9940
E-mail | mctistronth Website | waw tistror th
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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 odjust | vabue (dB) | Class 2 (+dB) {4dB) of mensurement (+dB)
93.99 927 94.0 (X1} 1.0 030 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 | Measured value | -permited
mieasured vilues only. Weighting (dB} (+dB) of measurement (+dB)
The reporied expanded uncertainty is based upon a standard i Itiplied by a age factor A-Weight 225 010 NiA
k=2, providing a level of confidence of approximately 95%. C-Weight 7.6 o1 N/A
Flat 3 010 NiA
Date of Calibration 17-18 Feb, 2025 219 Date of Calibration  : 17-18 Feb, 2025 3/9
The rasults reate only bo the ihems tested/calibrated o value assaned The resuts relate only fn the items tosted/calibrated o value assignad
Advertiting the: ReportCertficate and publicity of the results except In full s prohibited unlass written permizsion is obtsined from the gowemar of TITH Achiertising the flepantCerificate and pubilicity of the resulty sxcept in fUlL are probibibed unkess wiithon permission is sbtained flom the govemor of TISTR
FMBLMTC.002 Rev.5 FMBLMTC.002 Rev.5
Head Dffice Office/Laborstory Office Head Office Office/Laboratony Office
35 Mu 3 Tamban Fhiong Ha, Amphoe Khiong Luang, 668 Mu 2 Tamian Armphoe Musng 19 hin Road, Ladyao, Chatuchak, 33 Mu 3 Tarrkan Kalong Ha, Amphoe Khiong Liang 558 Mu 2 Tarnbon Bangioomai, Amphos Muang Samutpraks, 196 Phahanyathin Road, Ladyss, Chatuchal,
Changwat Pathurnthani 12120, Thailang Chagwat Samiaprakan 10280, Thattand Bangiok 10900, Thailand (Changwat Pathurmithani 12120, Thailand Changwat Samutprakan 10280, Thailand Hanghok 10500, Thafland
Tel (66) 0 2577 9036 Tel (66) 0 2323 167280 et 115, 116 T, (560 2579 1121-30 ent. 5219, 5275, G117 Tel, (661 0 2577 G036 Tal, (560 2323 1672-80 ext. 115, 114 Tel. (6] 0 2575 192130 e, 5219, 5225, 5217
Fax (64) 0 2577 B00% 166) 08 3217 9440 &6} 08 1880 6827 Fax. (661 0 2577 5009 145} 08 3219 9840 1£41.08 1887 82T

E-mail : ricgtistronth Website | whw tistr or th

E-masd, - mtcgtistronth Website | www tistror th



= BN

NSC-TISI-TIS 17025

TITISTR

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRE

P A

WSC-TISI-TIS 17025

Request No. 21-68/0160 MTC No. EEL. BP. 910168
3 A signal test of freq ghting:
Freguency | Deviation from frequency response (dB)| Accep limit L 1 i
[{iF3} A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+d13)

25 0.7 0.5 0.0 L3 0.45 0.6

1000 02 1 0.1 1.0 0.45 6

& 000 -4.4 -4.2 4.4 50 0.45 07

4, Electrical signal test of frequency
Fregueney | Devistion from frequency response (dB) A limit L pormitted
(Hz) A-weight | C-weight Flat class 2 (+dB) (xdB) of measurement (+dB)

63 0.3 0.1 0.1 20 0.20 0.6

125 ol 0.1 13 15 0.20 0.6

250 0.1 01 0.1 1.3 0.20 06

00 01 0.0 0.0 L5 0.20 .6

1 000 0.0 0.0 o0 1.0 0.20 0.6

2000 0.1 00 0.1 20 020 0.6

4000 04 0.2 0.0 30 0.20 0.6

B 000 43 2 1 50 0.20 0.7
Date of Calibration  : 17-1# Feb. 2035 ili’:_
Achvertising the Report Certificats and p|.HIa:"rym;il::'::;T:x:;t’:‘h’:‘l"“:«::;::::I;b:::su‘:njt’tl::;:;:fm s cbtained from the governer of TISTR, B
FMBLMTC.002 Rev.5
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3% Mu 3 Tamibon Khlong Ha, Amghoe khlong Luang, 658 Mu 2 Tambon Bars i, Atriphoe Muang S 196 Road, Ladyao, Chatuchak,

Chargwat Pathumithani 12120, Thailand

Tol (66) 0 2577036
Fax. (66) 0 5577 2009
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Tel. (661 0 2323 167280 est. 115, 115
{641 L 3215 4440

Errail : micatistr.onth Wehsite : wvitistrorth

>

Hanghok 10900, Thakand
Tel {661 0 257% 1121-30 ext. 5219, 5225, 5207
(661 08 1867 6327

b

NSC-TISI-TIS 17025
CALIBRATION 0037

ITISTR CALIBRATION 1037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 91/0168
5. Long-term stability
Time Measured Value Devinted value Accep lemit L i i permitied
(di) dB) wlass 2 {=dB) {HdB) of measurement {£B)
kol ol 0.0 03 0.10 0.1
End 4.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Messured Value Deevimted value A limit U i i permiticd
Weighting [dB) (dB) class 2 (B} (rdB} of measurement (=dB)
A-weight G4.0 0.0 0.2 0.20 0.2
C-weight 4.0 0.0 02 0.20 0.2
Flat 94.] 1 02 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Messured Value Devinted value Aceey limit 1 i 4 per d
Weighting (dB) (dn) wlnss 2 (+AB) {+dB) of measurement (d8)
Fast 4.0 0.0 01 0.20 0.2
Slow 4.0 0.0 0.1 0.20 0.2
Leg 4.0 LAt LA .20 0.2
Date of Calibration - 17-14 Feb. 2025 ;5“:’ 9
The: results relate only to the items tested/calibeated or value assined o
Adunrtising the RepotTenificate and puiicity of the results except in full s probibited unless withen penmission s cbtaned from the gevemor of TETR
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Request No. 21-68/0160

MTC No. EEL. BP, 91/0168

7. Level linearity on the reference level range

Anticipated | Measured Value | Doviated value f Timix ¥ e i
value (dB) {dB} (B} class 2 (+dB} (B} of measurcment (AR}
122 1218 0.2 11 030 [}
121 1209 0.1 1.1 0.30 0.3
120 1199 0.1 Ll .30 0.3
e 1189 =01 L1 0.30 0.3
14 1139 0.1 11 0.30 03
105 1089 -1 Ll 0.30 03
104 H3.s =01 A 0.30 03
99 99.0 0.0 1.1 0.30 03
94 94.0 0.0 L1 0.30 0.3
B BB9 i1 1.1 0.30 0.3
B4 B4 0.l L1 0.30 0.3
79 789 -0.1 11 030 03
74 73.9 =01 1.1 0.30 0.3
69 689 0.1 1.1 030 03
64 639 -1 11 030 03
59 58.8 -2 11 030 0.3
54 539 0.1 11 0.30 0.3
44 48.9 =01 1.1 0.30 03
44 44.2 0.2 11 0.30 0.3
34 3.0 00 1.1 0.30 0.3
34 341 0.1 11 0.30 0.3
33 332 0.2 1.1 0.30 0.3
Date of Calibration  : 17-18 Feb. 2025 6%

The results relate anly to the iterns tested/calibeated or value assigned.
Advertising the Repat/Cortificate and puslicity of the results sxcept in full ane prohibited unless waltten pemmission is obtained fram the gowvamar of TISTH.

THAILAKD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

MTC No. EEL. BP. 9110168

Regquest No. 21-68/0160
7. Level linearity on the reference level range
Anticipated [ Measured Yalue Devinted value Accep Limmit 1 i 1 e d
value {dB) (dB) (dn) class 2 {£dB) (=B of messurcment (+di)
3z 323 0.3 1.1 030 0.3
H 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 rmnge

Runge Anticipated value | Measured value | Deviated | Acceptance fimit] Uncertainty i permitted
(dB) (dB) value (dB) | class 2 (zdB) {8} of measrement (0B}
40-130 940 94.0 .0 11 0.30 03
30-120 4.0 940 a0 1.1 030 03
20-110 84.0 94.0 0.0 11 0.30 03
20-100 4.0 G40 (A1} 11 0.30 0.3

79

Date of Calibration L
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Request No. 21-68/0160 MTC No. EEL. BP. 9170168
£, Level linearlity including the level range control

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

Range Anticipated valoe | Measured value | Deviated | Accep limit| L i i permitied inty

(dB) (dB) value (dB) [ class 2 (=dB) (4dB] of measuremen (+dB)
40-110 45 45.0 [121) 1.1 0.30 0.3
30-1200 35 350 0.0 1.1 .30 03
20-110 25 258 08 11 0.30 03
20-100 25 258 0.8 1.1 0.30 0.3
20-90 5 256 1%} Ll 0.30 0.3
20-80 25 5.7 0.7 1.1 0.30 0.3

4. Tone bursi response

Time Toneburst Measured value | Dieviated | Aceeptunce Himit] Ls i i permil

Weighting | Duration, Th {ms) {48y value (dB) | class 2 (tdB) (=dB) of measurement (+dB )
200 115.8 0.2 L0 0.20 0.3
Fast 2 988 0.2 +1.0; <25 0.20 0.3
0.25 RULG -4 +1.5;-5.0 0.20 0.3
Sl 200 109.4 0.2 1.0 0.20 0.3
2 BB 0.2 +1.0; -5.0 0.20 0.3
200 109.9 -1 +10 020 03
SEL 2 S0.0 0.0 + <25 .20 03
0.25 0% 1 +1.5;-5.0 0.20 0.3

Date of Calibration - 17-18 Feb, 2025 i

e
The results relate only to the ltems tested/calibrated or value assigned,
Advertising the Reporty/Cartficate and publicty of the resulls except in fufl ars probibited unless witten permission & optanad from the govermar of TETA.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 91/0168
10. Peak C sound level
Number of cycles in Anticipated | Measured | Devaated 7 lamie| L i permmitied
test sigal value (dB) | value (dB) | value (dB) | class 2 (=dB) | (+dB) of measurement (1B
Complete eyele 1254 125.8 04 EX1] 0.20 .35
Positive half eycle 124.4 1242 0.2 2.0 0.20 0.35
Megative half cycle 1244 1242 .2 o 0.20 035
11. Overload indication
—
Measured value (dR) Deviated | Acceptance limit] 1 inty | Maxi permiticd i
Pasitive one-half eyele | Megative one-half cycle | value (dR) | class 2 (4dB) {=dB) of mesrement (£dB)
131.1 131.1 00 1.5 020 0.25
12. High-level stability
Time Mensured Deovited value P limnit L i pa d
value (dB) (dB) elnss 2 (+dB) (4B} of mensurcment (+dB}
Begin 129.0
00 03 (.10 0.1
End 129.40

Approved by :

Calibrated by Q

(My, Pannasit Phasingsri

Electrical :n?Entlhdlnh Laboratory

Industrial Metrology and Testing Service Centre
Ref ; 201126801 14001 85009

Date of Calibration  : 17-18 Feb. 2025

Date of Issue : 24 Feb, 2025

End of Certificate 979

Thar rasailts redate only to the items testedfralibmted or vaiue assigned.
Advartising e RepotCenificate snd publicity of the results scept in full ane probibited wless witten pamission & cbtained fiom the govemar of TISTR
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Tel, (68} D 2577 9036 Tel, (5640 473 1672-80 eat. 115, 115 Tel (861 0 2575 1121-30 eat, 5219, 5225, 517
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WEC-TISI-TIS 17023
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-68/0160 MTC No. EEL. BP. 940168
CALIBRATION CERTIFICATE

Sub by  :Integ R  Center Company Limited.

Address + 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140,

Calibrated st : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

S0i IC, § Industrinl Estate, Sukbumvit Rd., A.Muang, prakan 10280,
Instrument Calibrated : Ambient Environment
Description : Sound Level Meter Temperature L3
Manufacturer - Delta OHM Relative Humidity 1(50£15) %
Maodel HD 2MM0UC Amhbient Pressure :(101.325£1.5) kPa
Serinl No, 11040842479
Microphone < Type UC-52 No.114674
Preamplifier : Delta Type HDZ010PNEL No. 11001018

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 8/N 18712,
1. Condenser Microphone Briel&Kjar 4180 §/N 2889871,
3. Decade Atrenuator Ando AL-205 S/N 00464602
4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668.
ic 1 DF-193A S/N 122037,

5. Digital Function Synthesizer NF El
6. Sound Calibrmor Broel&cKjaer 4231 /N 3015154,
7. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt : 14 Jan, 2025

Date of Calibration

7 1/9
: 17-18 Feb, 2025 a4

Head Office
35 Mo 3 Tambian Khlarg Ha, Amghoe khiong Luang, 668 Mu 2 Tambon Bamgpoamal, Amphoe Musid Samutpkan, 196 Phahonyothin Roed, Ladyao, Chatechsk,
Changwat Patfurthani 12120, Thailand
Ted, 165) D 2677 0154
- 15) 0 257T 9009

FAABLMTE. 002 RevS
Office/Laboratory Office
Banghok 10900, Thaland

Tal. (66 & 257% 1131-30 ext. 5719, GZ25, 52T
(66) 08 1885 6RZT

Changeat Samutprzkan 10280, Thalland
Tel (66) 0 2323 167280 ext 115, 118
(661 00 3215 8940
E-mail - micgtistronth Wabsite | wawtistronth
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CALIBRATION 0037

The results relate only to the iterns tested/calibrated o value sssignad.

Addvertiing the ReportCerificate and publicity of the results except in full are prohibited unless wiitten permission ix obigned from the govemar of TSTR.
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Head Dffice Office/Laboratory Offica
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Changwat Pathurrhan 12120, Thatar Changwat Sametprakan 10280, Thaland Hanghak 10300, Thatand
Tel (66} 0 2677 9036 Tl (6670 2323 1672-80 ent. 115, 116 Tel (66) 0 2579 1121-30 ext. 5215, 5225, 5217
Fae {66} 0 2577 9009 [ 08 3219 9890 (63 08 1885 6827
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTH)

Request No. 21-68/0160 MTC No. EEL. BP. 940168

£, Power Amplifier Briel&Kjzr 2706 /N 1517650
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 34401 A S/N MY 44005360

1. Py ble A T: TPA-303A SN 2212,

Calibration Procedure :

This instrument was calibrated by using calibration peocedures 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 clectrical 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 comy
measurement method.
This i has been calit | against dards mainteined af the Electrical and Electronic Standards
Lahomtory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology {Thaitand),

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 uncertainty multiplied by u coverage factor
k=2 iding a level of confid of ly 95%.

/9

Date of Calibration  : 17-18 Feb. 2025

The sesults relate only to the ltems tested/calibrated or value assgnad ;
advertising the Report/Cortifcat and publicity of the resuits skeept in fAL are prohibited unless written permission s abtared from the govenon of TESTR
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Request No. 21-68/0160 MTC No. EEL. BP. 94/0168
1. Absolute Sensitivity
Referenoe Acoustic Measured value (dB) Dieviation |Acceptance bint| Uncertaity Maximum-permitted uncertainty
Sigmal (48} Before adjust] Afier adiust | value (dB) | Class 2 (4dB) | (2dB) of measuroment (24B)
93.95 4933 94.0 [IN] 1.0 0.30 NiA

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

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

2. Self-generated noise
2.1 Normal test

Measured value U i f 1 itted
(dB) () of mensurement (B}
19.6 10 N/A

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

Frequency | Measured value (L i permitted
‘Weighting (dB}y Lkl of measurement (+dB)
A-Weight 183 010 N/A
C-Weight 245 020 NiA
Flat 2649 30 NIA
Date of Calibration  : 17-18 Feh, 2023 S8

The results relate anly to the tems tested/calibrated or value sssgned.

Acheertising the RepartdCertificate and publicity of the results except in full are probibited Urkess witten permissicn is obtaned ffem the govemar of TISTR.

FAMLBLMTL.002 Rew5
Head Office
A5 Mu 3 Tambor Knlong Ha, Amphos Knlong Lusag,
Chargwat Pathumthars 12120, Thailand
Tel. (66) 0 2577 2056
Fax. 16630 2577 9009

Offica/Laboratory
£68 Mu 2 Tarnben Barg , Aumghos Muang
Changwat Samutprakan 10280, Thaland
Ted. (651 0 2323 167T2-60 e, 115, 116
{i66) 08 3219 $440
E-rmail : mitcgtistrorth Website © www tistrocth

P A

Offica

195 Phaharyathin Road, Ladyao, Chatuchak,

Hanghok 10500, Thailand

Tel. (66) 0 2579 1121-30 ext. 521%, 5225, 5217
{66y 08 1889 6827

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-680160 MTC No. EEL. BP, 94/0168
5. Long-term stability
Time Measured Value | Deviated value A limit - i Maxi permiticd
{d8) {dB} class 2 (2dB) (4dE) of messurensent (+dB1
Begin 94.0
o 03 010 0.
End 4.0
6. Frequency and time welghtings at 1 kHz
6.1 Frequency weightings at | kHz
Fregquency | Measured Value | Deviaed value Timit Ui i i permitied
Weighting {dB) {dE} class 2 {+dB} (a8} of measurement {=dB]
A-weight 4.0 0.0 02 0.20 6.2
Coweight 94.0 0.0 02 0.20 0.2
Flat G4.1 ol 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Devinted value Acuep limit U i i permitied
Weighting (dB) (dB) class 2 (+dB) {+dB) of measurement (+dB)
Fast G40 i 01 0.20 0.2
Slow 24.0 0.0 0.1 0.20 0.2
Leq G400 00 8] 0.20 0.2
Date of Calibration 1718 Feb, 2025 an
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3. Acoustical signal test of frequency weightings

Frequency | Deviation frem frequency response (d8) Limit i i permitted
{Hz} A-weght | C-weight Flat class 2 (£dB) (+dB) of mensurcment (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 -3.8 -4.0 50 0.45 0.7
4. Electrical signal test of frequency weightings S
Freqaency | Deviation from frequency responss (dB) A Timit L i i permitted i
(Hz) A-weight | Coweight Flat cluss 2 (zdB) (B} of measurement (+di )
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 1.5 020 0.6
500 0.0 0.0 LiX1} 15 0.20 0.6 _—
1 060 LAl an 0.0 Lo 0.20 0.6
2000 0 0.1 0.l 20 0.20 0.6
4 000 0.l ol 0.1 30 0.20 0.6
£ 000 0.1 0.1 ol 50 0.20 0.7
o 4/9
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value limit ! i A permitted
value (1) {dB) (B} chuss 2 (+dB) (B of measurcment {HdB}
120 1200 0.0 L 030 0.3
119 1190 0.0 1.1 030 0.3
14 114.0 0.0 L1 0.30 03
1% 1080 0. 1.1 0.30 0.3
104 104.0 0.0 11 030 03
@ 9.0 0.0 L1 030 0.3
G4 4.0 0.0 1.1 0.30 0.3
L 9.0 0.0 11 0.30 0.3
14 340 (L1 11 0.30 03
9 T9.0 0 1.1 030 0.3
T4 T4.0 0.0 11 0.30 03
69 L] 0.0 1.1 030 03
L] G40 0.0 11 0.30 0.3
59 590 0.0 11 0.30 0.3
54 M0 0.0 11 030 a3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 LR 1.1 .30 03
43 430 0.0 11 130 03
42 421 0. 1.1 030 03
Date of Calibration : 17-18 Feb. 2025 T
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7. Level linearity on the reference level range

Anticipated | Measured Value | Devinted vahse limit U i permiticd

value (dB) {dB) {dB) cluss 2 {(+dB) (HdB) of measurcment (2dB)
41 41.1 01 L1 0.30 03
40 401 0.1 1.1 030 0.3
3 £ 1 Il 0.30 03

8. Level lineardity including the level range control

At reference sound level on the reference level range

P A
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8. Level linearlity including the Jevel range control
Atreference level at 5 dB greater than the under-range on a level range

Raage | Anticipated value | Measured valse | Deviaied [A limit| L 1 permitted
{dB) (4B} value (dB) | elass 2 (2dB) (B} of measurement (+dB)
G0-140 94.0 940 (L1} 11 030 03
30-130 94.0 94.0 0.0 i1 0.30 03
40-120 94.0 94.0 0.0 L1 030 0.3
30-110 4.0 94.0 0.0 1.1 0.30 0.3
20-100 4.0 a4.0 0.0 1.1 0.30 03
_,Bal' of Calibration : 17-18 Feb. 2025 _é:i
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Range Anticipated value | Measured valoe | Deviated |Accep lianig] 1L i perm

{dB) {dB) valoe (dB) | class 2 (£dB} {=dB) of measurement (HdB)
60-140 65 65.0 0.0 L1 0.30 0.3
50-130 55 550 0.0 1.1 030 0.3
40-120 43 450 0.0 1.1 0.30 0.3
0-110 35 52 02 11 0.30 0.3
20-100 5 253 03 Il 0.30 0.3

9. Tome burst response

Time Tonchurst Measured value | Deviated |A Fimit] U i i permiticd
Weighting | Duration, Th (ms) (dB)} wvolue (dB) | class 2 (0B) (+dBY of measurement (+dB}

200 1158 02 +1.0 0.20 0.3

Fast 2 Y988 0.2 +1.40;-2.5 0.20 0.3
0.25 Bhe 0.4 +1.5;-5.0 0,20 0.3
200 1094 0.2 A1.0 .20 03

Slpw 2 BO.E 0.2 +1.0;-5.0 0,20 0.3
200 109.9 -l pa 0.20 0.3

SEL 2 0.0 0.0 +1.0; -2.5 @20 03
0.25 80.9 0.1 +1.5;-5.0 0.20 0.3

Date of Calibration - 17-1% Feb. 2025 a?
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10, Peak C sound level

Mumber of cyces in | Anticipated | Measured | Deviated | A limit| L Mai permitied
test signal value (dB) | valuc (dB) | value (dB) | class 2 (zdB) (+dB} of measurement (+dB]
Complete cycle 1354 1353 0.1 3.0 0.20 .35 b mi by : Integ Center Company Limited.
TPasitive half cycle 1344 1342 .2 20 0.20 0.35 Address : 122 Moo 2, T.Thatoom, A Stimahaphote, Prachinburi, 25140,
Negative half cycle 134.4 134.2 0.2 20 0.20 .35 Calibrated at  : Electrical and Electronic Standards Lat v, Industrial A logy and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukh it Rd., A.Mugng, Samutprakan 10280,
11, Overload indication Instrument Calibrated : Ambient Environment
Measured valse (dB) Deviated | Accey i L M permitted Description : Sound Level Meter Temperature (23 £3)°C
Positive one-half cycle | Negative one-hulf cycle | value (dB) | class 2 (dB) | (2dB) of measurement (+J8) Manufacturer  : Rion Relative Humidity (50 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 Masured Deviated value | Aceey Timit [ i naun-permitted Preamplifier : Type NH-24 No 33780
value (dB) (dB) class 2 (4dE) (B} of measurement (dB) Standards used :
Begin 139.0 Ha di did i 1. Band Pass Filter Stanford Research Systems SR 630 S/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 Synthesizer NI El DF-193A /N 122037
6. Seund Calibrator Bruel&Kjaer 4231 3/N 3015154,
(Mr. Pannasit Phasingsri) [ B 7. Measuring Amplifier Briel&Kjeer 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  ; 17-18 Feb, 2025 1/9
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&, Power Amnplifier Briel&Kjer 2706 5/N 1517650,

9, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 34401A 5/N MY44005560.
11, P ble 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 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
Lahomtory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

d at the Electrical and Electronic Standards

measured values only,

The reported expanded uncertainty is based upon a standard i Itiplied by a ge factor
k=2, providing a level of confid of Iy 95%,
|
Date of Calibration - 17-18 Feb. 2025 /9
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1. Absolute Sensitivity
Reference Acoustic Measured value (dB) Drevaation limit] Ml erm
Signal (dB) Before adjust] After adjust | value (dR) | Class 2 (2dB) (+dB) of measurement (+dB)
93.95 93.8 1139 20.0 Lo 0.30 ™A

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 inty 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

Frequency | Measured value |1 i permitted
Wephting {dB) {+dB) of mensurement (+dB)
A-Weight 14.3 070 N/A
C-Weight 19.4 0.70 N/A
Flat 251 030 NA
Date of Calibration  : |7-18 Feh, 2023 oL
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1A ical signal test of freg ighting; 5. Long-term stability
Frogoency | Devintion from frequency resy {dB A t Tt ! i i permitted Time Measured Value Deviated vabue limit 1 -permitted
(Hz) A-welght | C-weight Flat clasu 2 (+dB) (+dB) af measuremant (+B) () () clags 2 (+dB) (+dB) ol measurement (+¢B)
125 0.1 03 0.0 L3 0.45 0.6 Begin 4.0
1000 0.1 0.0 0.1 10 0.45 0.6 End 94,0 ? " e "
#000 4.6 44 4.7 3.0 .45 a7
6. Frequency and time weightings at 1 kHz
4, Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kilz
Frequency | Deviation from frequency respanse (dB) A limit L A permitted Freguency | Messured Vilue | Deviated value | Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flui class 2 (+dB) (+dB) of measurement (+dB) Weighting (B (B} cluss 2 (+dB) {=dB) of messurement (+dB)
a3 0.0 0.0 0.l 0 0.20 0.6 A-weight 94.0 0.0 02 0.20 0.2
125 0.0 0l 0.1 1.5 0.20 0.6 Cweight 94,0 0.0 0.2 0.20 0.2
250 0.0 o1 0l L5 0.20 0.6 Flat 941 ol 02 020 0.2
500 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 6.2 Time weightings at 1 kHz
2 000 0.0 ol 0.l 2.0 0.20 0.6 Frequency | Mensured Value | Deviated value | A fimit Uneertai imum-permitted
4 00 0.0 0.1 0.1 30 0.20 0.6 Waeighting (dB) (dB] class 2 (£dB) (B} of measurement (B )
£ 000 0.1 0.1 0.1 5.0 0.20 0.7 Fast 94.0 00 1A 0.20 02
Slow 940 0.0 0.1 0.20 02
Leq G400 1] ol 0.20 0.z
Dute of Calibration  : 17-18 Feb, 2025 .t;l.ig_ Date of Calibration :17-18 Feb, 2025 3 .":
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7. Level linearity on the reference level range
Auticipated | Measured Value | Deviated value limit [ i A permitied
value (dB) (dB) (dH) class 2 {(=dB) {+dB) of incasuremant {+dB)
137 137.1 0.1 [N .64 0.3
136 136.1 0.1 Il 0.69 03
135 135.0 0.0 1.1 058 03
133 133.0 0.0 Ll 0.64 0.3
132 1320 0.0 11 0.64 03
131 1310 0.0 11 .64 03
130 13000 0.0 L1 064 0.3
129 129.0 0o 11 290 0.3
124 1240 0.4 Lt 290 03
115 1150 0. L1 .90 0.3
114 114.0 0.0 il 290 03
109 1080 0.0 Ll .90 0.3
104 1040 0.0 L1 280 03
9 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 030 0.3
89 5.0 0.0 1.1 0.30 03
#4 #41 01 11 0.30 0.3
T4 79.0 0.0 | 0.30 03
4 740 L] 11 0.30 0.3
(] 69.0 0.0 1.1 0.30 0.3
(23 64.0 0.0 1.1 030 0.3
59 589 -0.1 11 0.30 03
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At reference level at 5 dB greater than the under-range on a level range

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

8. Level linearlity including the level range control

MTC Ne. EEL. BP. 920168

Range Anticipated value | Messured value | Deviated limit{ L permiticd
(dB) LdB)y value (dB) | class 2 {=dB) [+dB) of measurensent (+dB]
30-130 25 250 0.0 1.1 0.30 03
9. Tone burst response
Time Tonchurst Measured value | Deviated | Aceey Temit] L permi
Weighting | Duration, T (s} (dB) wvalue (dB) | class 2 (dB) {+dB) of measurcment (+dB)
200 126.0 L1} +1.0 0.20 0.3
Fast 2 1089 0.1 +1.0; -2.5 0.20 a3
0.25 100.0 0.0 +1.5;-5.0 0.20 0.3
i 200 119.5 0.1 10 0.20 n3
2 1000 0.0 +1.0;-5.0 0.20 03
Date of Calibration - 17-18 Feb. 2025 :5:;_
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7. Level linearity on the reference level range (cont.)
Anticipated | Measurod Value | Deviated value Timit L i e o
value (di) {dB) (dn) cluss 2 (B} (4B} of measurement, (B}
54 EER 0.1 1.1 0.30 0.3
49 489 0.1 1.1 0.30 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
bl 9.0 o0 L1 030 0.3
8 219 0.1 1.1 0.30 03
7 26,9 0.1 11 0.0 0.3 ]
26 5.9 L1 1.1 0.30 03
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 value | Measured value | Deviated |A Limmi} L i permitted
(dB) (dB) value (dB) | class 2 (£dB) {2dB) of mensurement (+dB}
30-130 94.0 94.0 0.0 L1 0.30 03
Date of Calibration  : 17-18 Feb, 2025 178
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10. Peak C sound level
Number of cycles in Anticipated | Measured | Deviated | A Timit] 1 permitied
1t signal walug (B} | value (dB) | valuc (dB) | class 2 (£dB) (=dB) of measurement (+dB)
Complete cycle 1254 125.5 [14] 30 0.20 0.35
Positive half cycle 1244 1241 0.3 20 0,200 0.35
Negative half cycle 124.4 124.1 -03 0 0.20 035
11. Overload indication
Measured value (dB) Deviated | Acceptance limit{ L permiticd
Positive one-hulf cycle | Negative one-half cyele | value (dB) | class 2 (£dB) {+dB) of measurement | +dB)
1354 135.4 0.0 1.5 0.55 0.25
12. High-level stability
Time Measared Deviated valse | Accep Himit 1 permiticd
walue (i) {dB) class 2 (+dB) (+dB) of measurement (+dB}
Begin 1200
0.0 0.3 0.10 0.l
End 129.0
Approved by

Calibrated by | 2 ‘:&2

(Mr. Pannasit Phasingsn)

ot

Electrical nud?glﬂ: 3

5 lanam Laboralory
Date of Calibration Industrial Metrology and Testing Service Centre

Ref : 201 126801 1400185010

+ 17-18 Feb, 2025
Date of Issue : 24 Feb. 2025

End of Certificate
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CALIBRATION CERTIFICATE

The residls relste caly to the items tested/calibrated or value asskned
Advertising the Repart/Cartificate and publiciy of the results except In ful are prohibited unless wiltten pesmission o cbtained fiom the govemar of TISTR

d by H 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, § kan 10280,

Instrument Calibrated : Ambicnt Environment
Dreseription : Sound Level Meter Temperature 1(23£3C
Manufacturer  : Rion Relative Humidity (50 £ 15) %
Muodel : 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/ Arbitrury Waveform Generator Agilent 332204 S/N MY 44042668,

5. Digital Function Synthesizer NF Electronic Instruments DF-193A §/N 122037,

6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,

7. Mensuring Amplifier Briiel&Kjer 2636 S/N 1537484,
Diate of Receipt - 14 Jan, 2025
Date of Calibration  : 17-1§ Feb. 2025 ;e

FMELMTCA0Z Rev.5
Head Office Office/Labaratory Office.
35 Mu 3 Tambon Knlang Ha, Amphoo Khlong Lusng. 666 M 2 Tambaon Aenphae Muarg 196 fad, Ladyas, Chatuchak,
Charrgwat, Pathumthand 12120, Thakard Changwat Samutpraksn 10280, Thaiand Banghok 10800, Thakand

Tel. 58} 0 2577 9034
Fax. (66) 0 2577 9008

Tal. (66) 0 2523 167280 e, 115, 116
(66} 08 3219 5040
E-miadl ; mtcgtisteonth Website | www tistr.orth
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1. Absalute Sensitivity

Acceptance Limit] L i imum-pen
value (dB) | Class 2 (+dB)
200 1.0

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

Reference Acoustic Measured value {dB) | Deviation

Signal (4B) Before adjusy After adjust (+dB) of mcasurement (B}

NiA

93.95 936 139 0.30

was then completed at the display of 124.3 dB.

1. Self-generated noise
2.1 Normal test
Measured value L i i permitted
(dB} (+dB) of measurement {=dB)
169 0,10 NIA

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

Frequency | Measired value L i i permitted
Weighting (dB} {£dB) of mensurement (+dB}
A-Weight 131 LA L N/A
C-Weight 185 0.10 N/A

Flat 44 010 NiA

Date of Calibration  : 17-18 Feb, 2025 i
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8. Power Amplifier Briiel&Kjer 2706 8/N 1517650,
9, Speaker Tannoy Limited, Great Britain British Patent No. 215300,

10, Digital Multimeter Agilent 34401A 5/ MY 44005560,
1. 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 und acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signul test wis performed in an anechoic room with the comparison
measurement method.
lard intained at the Electrical and Electronic Standards

Thas has been calit

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

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

The reported expanded uncertainty is based upon a standard ity | factor

dbya By

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

219

Date of Calibration o
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1 17-18 Feb. 2025
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3. Acoustical signal test of freq ¥
Frequency | Devistion from frequency response (dB) plance limit L i pemmitici

(Hz) A-weight | Coweight Flat clms 2 (+dB) (+dB) of measurement (+dB)
125 0.8 0.2 00 15 045 0.6
1000 0.0 0.0 0.0 1.0 045 0.6
§ 000 2.0 2.0 2,1 50 045 07

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) Aceeptance limit Ungertuinty | Maxinuum-permitted uncertainty |

(Hz) Acweight | C-weight Flat class 2 (=dB) (dB) of measurement (+dB}
63 i1 0.0 0.0 20 0.20 e
125 =il 0.0 0o 1.5 0.20 0.6
250 0.0 0.0 00 1.3 0.20 0.6
S0 0.0 0.0 0.0 15 020 0.6
1 00 0.0 0.0 0.0 1.4 0.20 .6
2000 0.0 0.0 0.0 20 0.20 (L
4000 L] 0.0 0.0 30 0.20 0.6
& 000 0.0 0.0 0.0 30 0.20 0.7

Date of Calibration  : 17-18 Feb. 2025 449
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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 penmitted Asticipated | Mensured Value | Deviated valuz | Accep Tamit U T d
(da) (dB) cluss 2 (+dB) (414 of mensurement (+dB ) wvalue (dB) (d8) (dB} cluss 2 (+dB) (+dB) of measurcment (+dB)

Begin 94.0 04 03 010 01 137 1366 0.4 1.1 0.30 03
End 94,0 136 135.6 0.4 11 030 03
135 134.7 0.3 1.1 0.30 0.3
6. Frequency and time weightings at 1 kHz 133 132.8 0.2 1 0.30 0.3
6.1 Frequency weightings at | kHz 132 1318 0.2 1.1 030 0.3
Freguency | Measured Value | Devisted valoe A limit U i i permitied 131 130.9 0.1 11 030 03
Weighting (dBY (dB) class 2 (£dB) =dB) of mensurement (+dB) 130 129.9 0.1 Il 0.30 0.3
A-weght 940 0.0 0.2 0.20 0.2 129 1289 0.1 I 0.30 03
Coweight 94.0 0.0 0.2 020 0.2 124 124.0 LA Ll 030 03
Flat 94.1 0.1 02 0.20 02 19 9.0 0.0 11 0.30 0.3
14 114.0 0o L1 0.30 0.3
6.2 Time welghtings ai | kHz {0 109.0 0.0 L1 030 03
Frequency | Measured Value | Deviated value Timit U i permitted {3 4.0 0.0 I.1 030 03
Weighting (dB) (dB) class 2 (dH) (+dB} of measuremcat (+4B) L 440 0.0 11 030 03
Fast 94.0 .0 0.1 0.20 0.2 94 94.0 0.0 11 .30 0.3
Slow 94.0 0.0 al 0.20 0.2 9 89.0 0 1.1 030 0.3
Leg 94.0 00 0.1 020 02 84 34.0 0.0 11 030 0.3

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

| Dateof Calibration - 17-18 Feb. 2025 5_’ 2 DugdfCatibetion 21716 e 20 ] .é’aig_l
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7. Level lincarity on the reference level range (cont.)

Anticipated | Mensared Value | Deviated vahse | Accep lamit 1 permitted
value (dB) {dB) {dB} class 2 (£dB) (+dB) 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 03
39 kLR 0.1 Ll 0.30 0.3
34 4.0 0.0 1.1 0.30 0.3
i) 28.9 0.1 1.1 0.30 0.3
28 279 Ll L1 030 03
27 269 0.1 L1 0.30 03
26 59 0.1 Il 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] € permitied
1dB) {dB) value (dB) | class 2 (2dB) (+dR) of measurement (+dB}
30-130 94.0 94.0 0.0 Ll 030 0.3
Dateof Calibration  : 17-18 Feb, 2025 749

The results relate only to the items tested/calibrated or value assigned.
Achvertising the Feport/Centificate and publicty of the results except in full ans probebited Unbess witten panmmission i abtaned flom the governor of TISTR,

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

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

4. Level linearlity including the level range control

MTC No. EEL. BP. 93/0168

Range Anticipated value | Measured value | Deviated | A Lamit] L ™ il
(dB) (B} value (dB) | class 2 {2dB) {+dB) of measurement (0B}
30-130 25 250 0.0 11 .30 0.3
9. Tone burst response
Time Tonchurst Measured valoe | Deviated | Accep Simig) 1L 3 d
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB) (+dB) of messurement (+dB]
200 126.0 0.0 i B 0.20 03
Fast 2 108.9 0.1 +1.0;-2.5 0.20 03
0.25 1000 00 +1:3;=5.0 0.20 0.3
200 1195 -0.1 zl0 0.20 03
S 2 100.0 0.0 +1.0;-5.0 0.20 0.3
Date of Calibration - 17-13 Feb, 2025 B9
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10. Peak C sound level
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Request No. 21-68/0160 MTC No. EEL. BP. 850168

CALIBRATION CERTIFICATE

Mumber of cyeles in Anticipated | Measured | Devisted Limit| i i permitied
test signal valug (dR) | value (dB) | vatue (dB) | class 2 (+dB) (4B} of measyrement (+dB)
Complete cycle 1254 1255 ol 30 0.20 35
Pasitive half eycle 1244 124.1 03 2.0 0.20 035
Megative half cycle 1244 124.1 0.3 2.0 0.20 0,35
11, Overload indication
Measured value (dB) Devinted 7 Liemit] L i Maxi permitted
Positive one-hall eyele | Negative one-half cyele | value (dB1 | class 2 (4dB) (+dB) of measurement (+dR)
1354 1354 00 1.3 0.55 0.2s

12, High-level stability

Time Measured Deviated vahse | A limit 1 i permitied
walue (dB) {dB) elass 2 (HdB) {+dB) of measurement (HdR)
Begin 129.0
= [i21} 0.3 .10 .1
End 12940

Calibrated Approved by :

=

(M. Pannasit Phasingsri)

Electrical nnd'!a:ﬁlm Laboratory

Industrial Metrology and Testing Service Centre
Ref ; 201126801 1400185011

Date of Calibration
Date of Issue

1 17-18 Feb, 2025
: 24 Feb. 2025
End of Certificate 919

The results relate only to the iterms tested/eatibrated o value assignod.
Advertisng the Report/Cerificate and putiicty of the resulls escept in full are probitited untess wisten permimsion is abtaired from the gavernce of TISTR.

dby 1 1 R :h Center Company Limited,
Address 2122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,
Calibrated at  : Electrical and ic Standards La y, 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
M T ACO Relutive Humidity {50+ 15) %
Model : 6236 Ambient Pressure 1 (101,32521.5) kPa
Seridl No. £ 192014
Microphone + TO52NR No.73303
Preamplifier i
Standards used :

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

2. Condenser Microphone Britel & Kjer 4180 5/N 2889871,

3, Decade Attenuator Ando AL-205 S/N 00464602,

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

5, Digital Funetion Synthesizer NF Electronic Instruments DF-193A 5/ 122037,

6. Sound Calibrator Brivel&Kjmer 4231 5/N 3015154,

7. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,
Dhate of Receipt < 14 Jan. 2025
Date of Calibration : 24-27 Feb.2025 dl‘_" g

The results relate only to the items tested/calibrated or valu assigned,
Achertising the Repot/Cenlicate and publicity of the fesults sept in full s probibted unless wiitte permistion (s abitaned fom the govermor of TISTR

FI.BLMTC,D0Z Aev 5

Head Offica Office/Laboratory Office

35 MU 3 Tasnbon Khlong Ha, Amphoo Khlong Luang, 668 Mu 2 Tambon Bsngoomal, Amphoe Muang Samutprakee), 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumithard 12120, Thaland Changwst Serutyeakan 0280, Thedard Banghok 10900, Thailand

Tel (641 0 2577 5036 Tok. (4] 0 7525 147280 et 115, 116 Tel, {641 0 4579 1121-30 ext. 5219, 5225, 5217

FMELMTC.002 BevS

Head Office Dffice/Labaratory Diffice

35 Mu 3 Tambar Khiong Ha, Amphoe Ehlong Luang, 668 MU 2 Tambon Bangpoama, Armphos Muang Samutpaaka, 1% Phahonyothin foad, Ladyao, Chatuchak,
Chargwat Pathurnthan 12120, Thaland Chargwat Samutprakan, 16280, Thariard Harjgkoik 10900, Thatand

Ted, (661 0 2577 508 Tel. {66) D 2323 1672-B0 ext. 115, 116 Tel (661 D 257% 1121-30 e, 5215, 5225, 5217
Fax. (6} 0 2577 5009 66) 08 3215 9440 iA&] 08 1BBS 62T

Fi. {661 0 2577 009 166} 08 3219 9400 164] 08 1659 6877 ;. 15 ¥ :
E-mail - mtcatistr.of th Wiebsite | wivwtistr.or th Emall; avcatiitocth. Wetahe:: wewstronth
NSC-TISITIS 17028 ; i WSC-TISITIS [T025
TITET CALIBRATION 0037 TITETR CALIBRATION 0137
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHSOLOGICAL RESEARCH (TISTR)

Request No. 21-68/40160 MTC No, EEL. BF. E5/0168
B. Power Amplifier Briel&Kjeer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Paent No. 215300,

10. Digital Multimeter Apilent 34401 A S/N MY44005360.

11. F L A T

TPA-303A /N 2212,

Calibration Procedure :

This instrument was calit i 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 o the electrical and aconstic 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 1 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 reporied expanded uncertainty is based upon a standard i Itiplied by a e factor
k=2, providing a level of Jence of approximately 95%.
Date of Calibration : 24-27 Feb. 2025 2‘1;9

Request No, 21-68/0160 MTC No. EEL. BP. 85/0168

1. Absolute Sensitivity
Relerence Acoustio Measured value (dB) | Deviation i Lieminf L permitied
Sigoal (4B) (dB) value (dB) | Class 2(dB) | (xdB) of measurement (+dB)
93.99 4.0 0.0 L0 048 NA

Note: Mo adjustment.

1. Self-generated noise

2.1 Normal test
Measured value 1 i i per 1
{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 U i i permitted i
Weighting (d8) (4am) of measurerment (+dB)
A-Weight 133 o.10 N/A
C-Weight 184 0.10 N/A
Flat 224 0.10 NA
Date of Calibration  : 24-27 Feh.2025 S

The results relate only to the bems testediealibrated or velos assined.

Advertising the Report/Centificate and publicity of the results except in full ane prohitited unless written penmission is obtained from the govemsd of TISTR

The resuits relate oily 1o the iterms or value assigned.
hevertidng the Aepart/Cerificate and publicty of the results awcept in full ane prohibited unkess wiitten penmission i cbtained fam the govemar of TISTR.

FMBLATC.00Z Rew.S
Head Office Office/Laboratony Office
35 Mus 3 Tasnbon Kivoeg Ha, Amphee Khlong Lusng, 668 Mu 2 Tamban , Ampihoe Miang 136 in Foad, Ladyao, Chatichak,
Changwat Fathamthard 12120, Thaland Changwat Sarnulprakan 10280, Thaland Bangkok 10, Thailand
Ted (66) 02577 9036 Tel {64} 0 2323 167280 oxt. 115, 116 Ted, [56) 0 2579 1121-30 ext. 5219, 5225, 5217
Faue (66) 0 2577 0008 1661 0= 3219 J9a0 {&6) 08 1889 6827
E-mall ; mitcigtistorth Website : waww.tistror th

FMLBLMTC.002 Rarv. 5
Head Offica Office/Laboratony office
35 Mu 3 Tamban Kiiong Ha, Amphos Knlong Luang, 858 Mu 2 Tambon Bangpoomal, Amphes Muang Samutpaikan, 196 Phahompothin Road, Ladyan, Chatuchak,
Charigamt Bathurrithars 12120, Thakand Changwat Samutpeaan 10280, Thatsnd Banghiok 10900, Tralland
Ted [66) 0 2577 9036 Tes, (66} 0 2323 167280 o, 115, 116 Tel (66) 0 2579 1121-30 ext 5219, %225, 5217
Fax. [66) 0 2577 0009 (55108 3219 W40 48] 08 1889 6827
E-mad © mtogtistrorth Webste : wwwtistronth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-680160 MTC No. EEL. BP. 85/0168

3, Acoustical signal test of frequency weightings

Frequency | Deviation from frequency resy {dE Acceg Tirmit L permitied
(Hz) A-weight | C-weight Flat class 2 {zdB) (B} of measurement (448
125 0.2 0.3 0.2 L5 045 0.6
1000 0.1 .1 0.2 1.0 0.45 0.6
8 000 =L <15 -1l 50 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency |Deviation from frequency resps A Timit L permitied

[Hz) A-weight | Ceweight Flat class 2 (+dB) {+dB) of measurement (HdB)
63 0.0 0.0 -0 20 0.20 [i¥:3

125 0.0 0.0 0.0 13 0.20 0.6

250 0.0 0.0 0.0 15 0.20 06

500 0.0 0.0 0.0 1.5 0.20 0.6

1 000 0.0 LiEH} 00 1.0 0.20 0.6

2 000 -1 0.1 0.0 20 0.20 0.6

4000 04 -0.4 -0.1 3.0 0.20 0.6

8 000 0.6 0.7 -0.2 5.0 020 Q.7

Date of Calibration - 24-27 Feb 2025 4|_."[9

P A

NSC-TISI-TIS [0S
TEMSTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No, EEL. BP. B5/0168

5. Long-term stability

Ther msailis redate anty to the iems tested/calibrated or value assizned.

Arhartising the ReportCertifeate snd publicity of the resutts except in full aee prohibited urbess witten perrdsion is sbtained from the govemor of TISTR.

FMBLMTC.002 Rev.5

Time Measured Volue |  Deviated vaive _ limit u i M; (& d
(B} (dB} clags 2 (+dB) (4dB) af measurement {£dB)
Begin 94.0
== 7 0.0 03 0.10 ol
6, Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency | Messured Value | Deviated value | Acceptance limit L i imum-permitied
Weighting (:B) (dB) class 2 (+dB) {+dB) 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 0:2

6.2 Time weightings at 1 kHz

Frequency | Mensured Value Deviated value Y Timit 1 i permitted
Weighting (dB) (dB) class 2 (HdB) (+dB) of measurement (+dB)

Fast 4.0 0.0 01 020 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 5 -"49_

The results relste only to the iterms tested/calibrated ar value assigned.

Achrtising the ReportCenificate and publicty of the results except in full are probibited unless witten permission i cbtaired from the eovemar of TIETR

FMBLMTCO02 Rev.5

Head Office Office/Laboratory Office.
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang. 668 Mu 2 Tambon P i, Arnphoe Muarg 5 ki 196 finad, Ladyan, Chatuchak,
Changwat Pathurnthani 12120, Thakard Changwat Samutprakan 10260, Thatand Hargkok 10900, Thakand

Tel, (560 2577 9036
Fas [66) & 2577 5009

Tal. (6610 2323 1672-80 e, 115, 116
(66) 08 3219 9340

Tel (66) 0 2579 1121-30 ext, 5219, 5225, 5217
{66) D8 1687 6827

Head Oifice

Dffice/Laboratory

35 Mu 3 Tamban khiorg Ha, Amphoe Khlong Luarg, &858 Mu 2 Tamben Banggpoomai, Amphoe Muang Samutpraian,

Chargwat Pathimehan 12120, Thatand

Tel. {66) 0 2577 9036
Faw, {66 0 2577 9009

Changwat Semutprakan 10280, Thaland
Tel. f4) 0 2323 167260 ext. 115, 115
61 08 3219 9040

Office

195 Phahorycthin Road, Ladyan, Chatiicha,

Banghok 10900, Thailand

Tal. (560 2576 1128-30 ext. 5219, 5225, 5217
{6 08 1889 6627

E-mall  miTgtistronth Webste : wwwiistr.onth
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NSC-TISI-TIS 17025
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. B5/0168

7. Level linearity on the reference level range

Anticipated | Measured Valee | Deviated value Accey limit L] inty Maxi permirted

value {dB) (dB) (dB) class 2 (+dB) [4dB} of measurement (+dB}
2 322 02 L1 0.30 0.3
3l 3.2 0.2 L1 (.30 o3
30 303 03 L1 0.30 03

B, Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviatad |Accep lirmat} | inty i parmitted
(dB) (dB) valoe (dB) | class 2(2dB) | (£dB) of measurement (+dB)
H-130 S4.0 4.0 LiA1} 1.1 030 0.3
30-120 94.0 94.0 LA 11 030 03
20-110 94.0 4.0 (i 1.1 0.30 03
20100 94.0 4.0 0.0 13 0.30 0.3
Date of Calibration 1 24-27 Feb. 2025 '-"-"‘9

TITISTA CALIDRATION 6037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Bequest No. 21-68/0160 MTC No. EEL. BP. B5/0168
7. Level linearity on the reference level range
Anticipated [ Measored Value Deeviated value i Lt L B Maxi permitied
value (dB} (dB) (dB) chass 7 (+dB) {2dB) of measurement (+dB)
122 1220 0o 1.1 0.30 0.3
121 1211 01 1.1 0.30 0.3
120 1201 0.1 11 030 0.3
119 1191 0.1 1.1 0.30 0.3
L4 114.0 0o 11 0,30 0.3
109 109.0 e 11 030 03
104 lo4.0 ity L1 0.30 0.3
99 9.0 0.0 1.1 0.30 0.3
G4 94.0 0o 11 0.30 03
B9 2.0 0o 11 0.30 0.3
&4 4.0 0o 1l 0.30 0.3
™ 79.1 0.1 1.1 0.30 03
74 741 1 11 0.30 03
] 69,1 0l 11 0.30 03
64 G40 o0 1.1 0.30 0.3
59 59.0 o0 L1 030 0.3
54 540 0.0 11 0.30 0.3
449 49.0 0o 11 030 03
44 44.0 0.0 1.1 0.30 0.3
39 390 0.0 1.1 0.0 0.3
34 341 LA 11 0.30 0.3
33 331 0.1 1.1 0.30 03
Date of Calibration  : 24-27 Feb 2025 6;(‘ 9
The results relats caly o the items testacicalibratad or value assigned.
Advertising the Heport/Certificate and publichy of the results axcept in full are prohibited ok wiitten perrrission is sbtaired from the govemor of TISTR

The results relate only to the tems testedi/calibrated or value sssigned.
Acbverising the Report/Certificate and publicity of the rasults eecept in full see prohibited unless wiithen panmisgion s obtained from the governo of TETR

FMBLMTCO02 Rev.5
Head Offica Office/Laboratory Office
35 Mus 3 Tambon Kiieng Ha, Amphos Khisng Luang, 658 Mu 2 Tamben i, Arnphoi Muarg . 19 Ph hin finad, Ladyan, Chatuchak,
Chargwat Pathairrithard 12120, Thatand Chisngwat Ssmutpeskan 10280, Thatand Bangkck 10900, Thakand
Tel 166) 0 2577 9036 Torl, (5} 0 233 1672-80 eat. 115, 116 Tel (66) & 2579 1121-30 ext. 5219, 5225, 51T
Faw. {66) 0 2577 9009 1661 08 3219 9440 (66 08 1BE9 6E2T
E-masl : miegtutronth Website | v tistronth

FMBLMTC.00Z Rw.s
Head Office Office/Laboratory Difice
35 Mu 3 Tambion Mhleng Ha, Amphoe Khlang Luang, 868 Mu 2 Tambon Bargpoomad, Amphoe Miang Samutprakan, 106 Phahoryathin Rosd, Ladyse, Chatuchak,
Chisngwst Fathumithand 12120, Thailand Changuat Samutprakan 10260, Thaitand Banghok 10900, Thakand
Tel. (86} 0 2577 036 Tel {66) 0 2323 167200 ext, 115, 116 Tel {661 0 2579 1121-30 ext. 5219, 5725, 5217
Fax. [56)0 2577 2009 (66) 08 321% 9990 (68] 08 1889 6H27
E-mail | micatisir.onth Website : wenw istrorih
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
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 pascs limit] L permisted
(dB) (dB) valug (dR) | class 2 (+dB) (+dB} of measurement (+dH)
40-130 450 450 0.0 1.1 0.30 03
30-120 350 350 00 1.1 0.30 0.3
20-110 25.0 253 03 L1 0.30 0.3
20-100 25.0 252 02 1.1 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 Tonehurst value | Deviated Lirmit] L permitted i
Weighting | Duration, Th (ms) (dB) valie (dB) | class 2 (+dB) (edB) of measurement (+dB)
200 115.8 0.2 +1.0 0.20 03
Fast 2 98.3 0.7 +1.0; 2.5 0.20 03
0.25 892 0.8 +1.5:-5.0 0.20 0.3
i 200 1095 0.1 *1.0 0.20 0.3
2 #9.7 0.3 +1.0;-5.0 0.20 0.3
200 1099 0.1 *1.0 0.20 0.3
SEL 2 89.9 01 +1.0;-2.5 0.20 0.3
025 B0 0.1 +1.5;-5.0 0.20 0.3
Date of Callbration : 24-27 Feb 2025 Bl

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. B5/0168

10. Peak C sound level

Mumber ofcyclesin | Anticipated | Mensured | Deviated |A Timit] 1 inty i permitied
test sigral vilue (dB) | value (dB) | value (dB) | class 2(+dB) {+dB) al measurement (+dB}
Complete cycle 1254 125.7 0.3 30 0.20 0.35
Positive half cycle 1244 1242 0.2 20 0.20 0.35
Megative half eycle 1244 1242 0.2 2.0 0.20 0.35
11. Overload indication
Measured valise (dB) Deviated |A limig) 1 permited
Positive one-hall cycle | Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measuremant (=B}
132.5 1325 00 1.5 0.20 0.25
12. High-level stability
Time Messured Devisted value : limidt L permitied
value (dB) (dB) class 2 (+dB) (+dB} of measurement (+dB)
Begin 129.0
- P 0.0 0.3 010 a1
Calibrated by - Approved by :
____________ 230, S /R,

{Mr. Tawikiat lamsamran)

-
Electrical aﬂ%gﬂe‘:ﬂ:ﬁlmm 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

The rasults relate anty te the nems tested/calibrated or value assigned.
Achaartsing the ReperlCentilicate and publicity of the results except i full s prohibited unlass written permission s obtaned from the gowemeor of TISTIL

FAVLBLMTC.002 Rev.3
Head Office OfficerLaboratery Office
35 My 3 Tamoon Khlong Ha. Amphce Khlong Luang, 668 Mu 2 Tamian Amphoe Musng A 156 FRoad, Ladyns, Dhistuchal,
Changeat Pathurnthan 12120, Thaland Chargwat Samuspeakan 10280, Thailand Bangkok 10600, Thailand
Tel, (6E) 0 2577 P36 Tel (66] 0 2323 1672-80 ewt 115, 114 Tel. {64} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (6] 0 2577 9009 (66] 08 5715 9940 \&5) 08 1889 6827
E-mall ; itcgtisr o th Website | wactistonth
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The results relate only to the items testeddcalicated or walus assiEned

Advertiting the Aspor/Cenificate and publicty of the results excapt in full are probibited unless witten perrmission & abtaned from the govemaor of TISTR

FAMLBLMTC.00Z Rev.S
Heaxd Offlce
35 Mu 3 Tamben Khicns He, Amphos Knlong Luarg,
Chargwat Pathumithani 13170, Thakand
Tel. (66) 0 2577 5034
Faw. {661 0 2577 9009

Office/Laboratary Office

48 Mu: 2 Tambion Bangaocmal, Amphoe Muang Sarmutprstan, 196 Prahoryoshin Road, Ladyao, Chatuchak,

Changwat Samwtorskan 10280, Thaand Sanghok 10500, Thailand

Tel. (66) 0 F523 167280 ext. 115, 116 Tal, (66) 0 2579 1121-30 md. 5219, 5226, 5217
(66108 3219 W40 (66} 08 1389 &BZT
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NSC-TISI-TIS § 7025
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-680160 MTC No. EEL. BP. 840168
CALIBRATION CERTIFICATE
by I i R h Center Company Limited.
Address : 122 Moo 2, T, Thatoom, A.Srimahaphote, 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 H{23+3)°C
Manufacturer {ACO Relative Humidity ((50% 151 %
Muodel 1 6236 ‘Ambient Pressure :(101.32521.5} kPa
Serial No. 1192015
Microphone | TOSZNR No.73304
Preamplifier hE
Standards used :

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

2, Condenser Microphone Brijel&Kjer 4180 S/N 2889871,

3, Decade Attenuator Ando AL-205 S/N 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&Ejer 2636 SN 1517484,

Date of Receipt - 14 Jan.2025

Date of Calibration  : 24-27 Feb.2025 Ly

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

1L P ble A Ti

TPA-303A 8N 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 anechoi¢ room with the comparison
measurement method,

This i has been calit dards mai d a1 the Electrical and Electronic Standards

| 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 o standard uncertainty multiplied by a coverage factor

k=2, providing a level of confiderice of ly 95%.

Date of Calibration  : 24-27 Feb. 2025 2;:.9

The results relate gnly to the iterm tested/calibrated or value asstned

Advartising the Repor/Cerificate and publicRy of the results except in full are peohibited unbess wiitten permission i abtained from the govemer of TETR

Advartising the Repon/Centificate and publicity of the results except in full ame prohibited unless withen panméssion s chtained from the govemar of TISTR
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FMALMTC.00Z Rev. S

Head Office
45 Mu 3 Tamiban Kiiong Ha, Amphos Khlang Luang,

OfficesLaboratory Offica

668 Mu 2 Tarnbon Amphoe Muang Serutpratan, 196 #cadd, Ladyas, Chatuchak,

FIBLMTC.00Z Rew.5

Head Office
35 Mu 3 Tariban Khlorg Ha, Amphoes Knlang Luang,

Office/Laboratory Office.
&58 W 2 Tambon Bangpoomai, Amphos Muang Semutprakan, 196 Phehonyothin foad, Ladyas, Chatuchak,

Cnanrgwat Fathumihand 12130, Thakand

Tel. (661 0 2577 9036
Fax. {66) 0 2577 9009

Changwat Sawutpeskan 10280, Thailand
Tl (66) 0 25 167280 ext, 115, 116
{56} 08 3219 480
E-mai | micatistronth Website | wwwfistrorth
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5. Long-term stability
Time Measured Value | Deviated value | Acceptance Himit Uncertainty Maimum-pesmitted uncestainty
(dB) (dB) chass 2 (+dB) (B} of measurement { 2dB)
Begin G4.0
= w0 0.0 0.3 010 01
6. Frequency and time welghtings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Aceep linit u i permitted i
Weighting (d8) [C1:3] elass 2 (+dB) (+dH) of measurement (+dB]
Asweight 94.0 0.0 02 0.20 02
C-weight G4.0 0.0 02 0.20 0.2
Flat 540 [113] 02 0.20 02
6.2 Time weightings at 1 kKHz
Frequency | Messured Value | Deviasted value A litmsit u M; -permittest
Weighting [1:}] [dE) elass 2 (£dB) (+dB) of measurement (4B}
Fast 940 0.0 0.1 0.20 02
Slow w40 0o 0.1 0.20 0.2
Leq 94.0 0o 0l 0.20 0.2
Date of Calibration  ; 24-27 Feb.2025 g ,r“g
The results relate anly to the items tested/calibrated or value assigned
| Adveniting the AeporCertficate and pubdicity of the results except in full ane protibited unless wiitten pammission & chitained from the govemar of TISTL
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1. Absolute Sensitivity 3 A signal test of freq ¥
Reference Acoustic Measured value (dB) | Deviation imie] 1 permitted Frequency |Deviation fram frequency respanse (dB) A limit L permitted
Signal (dB) [dB) value (dB) | Class 2 (+dB) (=dB) of meassrement (+dB} (Hz) A-weight | Coweight Flat class 2 (+dB) {+dB) of measurement (+dB)
93.99 939 0.1 1.0 0.48 Nia 125 0.4 0.4 0.4 L5 0.45 0.6
Note: No adjustment, 1000 0.4 0.4 0.4 Lo 045 0.6
E 000 0.8 -1.0 -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 permiited
Measured value 1 permiticd {Hz) A-weight | C-weight Flut class 2 (+dB) (+dB) of measurement (+dB)
(dB) (+dB) of measurement {2dB) 63 o1 0.0 -1 20 0.20 0.6
220 0.10 NIA 125 0.0 0.0 0.0 15 0.20 0.6
250 oo 0.0 [EAS) 15 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.0 0.0 0.0 1.5 0.20 0.6
Frequency | Mensured value | U inty permitted i 1000 0.0 0.0 [EX3] ] 0.20 0.6
Weighting {dm) (4B} of measurement (+dR) 2000 -1 0.0 0.1 2.0 0.20 0.6
A-Weight 157 (1 NiA 4 000 0.4 -4 0.1 30 020 0.6
C-Weight 21.5 .10 WA 8000 L6 -6 -0.2 3.0 0.20 0.7
Flat 26.0 010 N/A
Date of Calibration : 24-27 Feb,2025 3 1;9 Date of Calibration +24-27 Feb, 2025 4 -"?
The results relate only te the items tested/calibrated or value assgned. The results relate anky to ther fems tested/calibrated or value assigned.
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7. Level linearity on the reference level range
Anticipated | Measured Value | Devialed value | Acceptance limit U i Maimurmpermitied
value {dB) (L] (4B} class 2 (+dB) (+dB) of measurement (+B)

122 1221 a1 e .30 0.3
121 121.1 0.1 1.1 030 0.3
120 120.1 0.1 1.1 .30 0.3
119 1191 0.1 11 0.30 0.3
114 1140 .0 11 030 0.3
108 1080 0o 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 03
99 9.0 0.0 1.1 0.30 03
94 4.0 [ERi) 1.1 0.30 03
B9 9.0 [ERi) 1.1 .30 0.3
B4 4.0 0.0 11 0.30 03
79 79.1 01 £ | 0.30 0.3
74 742 0.2 1.1 0.30 0.3

692 0.2 14 0.30 0.3
o4 4.0 0.0 11 0.30 0.3
59 59.1 o1 i | 0.30 0.3
54 541 o1 L1 .30 03
44 49.1 0.1 11 0.30 0.3
4 4.1 0.1 11 030 0.3
k) 391 0.1 11 0.30 03
34 342 0.2 1.1 0.30 03
33 333 03 1.1 .30 0.3

Date of Calibration  : 24-27 Feb, 2025
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The sesults relate oy te the items tested/calibrated or valus asugned.

Adlvirtiing the RoportCerbficate and publicity of the mesults except n full are profibited unless wiilten permission is obtdned from the govemor of TISTR. |
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7. Level linearity on the reference level range B, Level linearlity including the level range control
Anfticipated | Measured Value |  Deviated value limit L inty Mk permitied At reference level at 5 dB greater than the under-range on a level range
value (dB) {dB) {dB} elass 2 {2dB) 1448 of measusement (+dB) Range Anticipated value | Measured value | Deviated Hignie] L0 -permitted
32 23 0.3 L1 030 0.3 (dB] (dB) value (dB) | class 2 (+dB} (+dB} of measurement (LEE}
31 314 0.4 L1 0.30 0.3 40-130 450 43.0 .0 L1 0.30 0.3
30 304 0.4 L1 0.30 0.3 30-120 350 350 0.0 1.1 0.30 03
20-110 250 255 0.5 1.1 0.30 03
8, Level linearlity including the level range control 20-100 250 254 0.4 1.1 0.30 0.3
At reference sound level on the reference level range 20-50 250 254 0.4 1.1 0.30 03
Range Anticipated value | Measured value | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncsrtainty 20-80 250 252 0.2 11 0,30 03
(4B (1] value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
40-130 94.0 93.0 0.0 11 0.30 0.3 9. Tone burst response
30-120 940 94.0 0.0 L1 030 0.3 Time Toneburst Measured value | Deviated fAceeptance fimis | i i permitted
20-110 94.0 4.0 0.0 11 0.30 03 Weighting | Duration, Th (ms) (dB) value (dB} | class 2 (L) (xdB) of measurement (45}
20-100 4.0 94.0 0.0 11 0,30 0.3 200 115.8 02 +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
200 1094 0.2 +1.0 0.20 03
Slow
2 2.8 02 +1.0; -5.0 0,20 03
200 108.9 01 +1.0 0.20 0.3
BEL s S0 o0 +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 719 Date of Calibration | 24-27 Feb.2025 &y
__—__ Thes results relate anly to the tems tested/calibrated o valiue assgred, The results relate anty to the iberms testedcalibrated o value assigned,
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10. Peak C sound level
Number of eyclesin | Anticipated | Measured | Deviated |Acceptance limit] Uncertainty | Masimum-permitted uncertainly
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB) of messurement {~dB)
Complete cycle 1254 125.5 01 i 0.20 0.35
Pasitive half cycle 1244 1243 0.1 0 020 0.35
Negative half cycle 1244 1243 0.1 20 0.20 .35
11. Overload indication
| Measured value {dB) Deviated | Acceptance limif L permitted
Positive onc-holf cycle | Megative one-hallcyele | value (dB) | class 2 (=dB) (#dB) ol measurement (+dB)
1325 1325 0.0 L5 0.20 0.25
12, High-level stability
Time Measured Deviated value Avcep limit 1 i i PeT 4
value (dB) (dB) class 2 (+dB} (+d8) ol measurement (+dB}
Begin 129.0
0.0 03 010 1
End 129.0
Calilrated by : Approved by

(Mr, Tawikint lamsamran)

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 Cenificate 8ee
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CALIBRATION CERTIFICATE

Submitted by -1 -
Address
Calibrated at

h Center Company Limited.

+ 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,
+ Electrical and Electronic Standards Lab, "y, Industrial M

gy and Testing Service Centre.
Soi 1C, Bangpoo Ind

Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Enstrument Calibrated ; Ambient Environment
Deseription
Munufacturer

Model

: Sound Level Meter
ACO
<6236

Temperatiire
Relative Humidity

H2323)°C
(50 £15)%

Ambient Pressure 1 (101,325+1.5) kPa

Serial No. : 192016
< TOSINR No.73305

Preamplifier 3=

Microphone

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 S/N 00464602,

4. Function/Ak

itrary Waveform G Agilent 332204 SN MY44042668,

5. Digital Funiction Syntt NF Electronic |

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

7. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

Date of Receipt + 14 Jan. 2025

Date of Calibration - 24-27 Feb, 2025

1/9
G

The rasults relate anty to the tems tested/callbrated o value ass)
) o ! i gred
Advertising the Repor/Carificate and publicity of the results ewrept in full are prohibited urbess witten permission & cbtained fram the governor of TISTA.
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B. Power Amplificr Brilel&Kjaer 2706 SIN 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

10. Digital Multimeter Agilent 34401 A S/N MY44005560.

1L B A T TPA-303A S/N 2212,

Calibration Procedure ;

This i was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 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 acoustic 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 reparted expanded uncertainty is based upon a standard inty multiplied by a ge factor

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

Date of Calibration  : 24-27 Feb 2025 2 .l"g

Frequency | Measured value |1 inty] Maxit -permitted inty “
Weighting (d8) (+dB) of measurement {(+d )
A-Weight 155 0.10 NIA
C-Weight 205 0,10 NiA
Flat 25.1 0.10 Nia
Date of Calibration  : 24-27 Feb 2025 g
S L S

The results relate anly o the Mems testedcailbated o value sssgnad,

fchartising the ResorCenilicate and publicty of fhe resuits scept in full dre probiited urkess wiitten permission is obtained frem the govarnor of TISTR.
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1. Absolute Sensitivity

Reference Acoustic Measured value Deviation P Hirsie] 1 i M, permitted
Signal (dB) {dB} vilue (dB) | Clags 2 (+dB) {+dB) of messurement (+dB)
9399 933 0.7 1o 048 NA

Note: No adjustment.

2. Self-generated noise
2.1 Normal test

Mensured valug Uincortai Maxi; permitted

(4B} (+dR) of measurement (+dB)

l_ 236 .10 Nia

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

The mesuils refate andy bo the items tested/ealibrated or value assigned

FM.ELMTCO02 R §

dead Cffice
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Office/Labaratary
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Offlce
196 Phaky

i, Amphoe Musng

Chargwat Samutprakan 10280, Thatand

Tel, 66} 0 2523 1672-80 ext, 115, $16
|66} 08 3219 9400

Fad, Ladyae, Chatuehak,

Banghok L0903, Thattand
Tel {66) 0 2579 1121-30 ewt, 5219, 5225, 5217
(6] 08 1085 GEZT
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3. Acoustical signal test of frequency weightings

Frequency | Deviation froim frequency respanse (d8)) Agceplance limit Unezrtainty Maximun-permitied uncertanty
{Hz) Aweight | Coweight Flat elass 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 o =11 0.7 50 .45 07

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency respanse (dB)| A limit ! inty | Maxi permitied

(Hz) A-weight | Cweight Flat class 2 (+dB) (+dB) of measurement (+dB}
63 ol 0.0 -1 2.0 0.20 0.6
125 00 0.0 00 1.5 0,20 06
250 o 0.0 0o ] 0.20 0.6

500 00 0.0 0.0 L5 0.20 0.6

1 ooo 0.0 0.0 0 1.0 0.20 0.6

2000 0.1 0.1 00 2.0 0.20 06

4 000 04 -0.4 0.1 30 0.20 0.6

2000 0.7 -0.6 0.2 50 0.20 n7

Date of Calibration

1 24-27 Feb.2025 4/
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5. Long-term stability

Time Measured Value Deviared value Acceptance limit LUncertainty | Maximum-permitted uncertaingy
| (dB) {d8) class 2 (+dB) (zdB) of measurement {+dB)
Begin 940
0.0 0.3 0.10 1
End 4.0

6. Frequency and time weightings at | kHz
6.1 Frequency weightings at 1 kHz

’F_r:quml‘-)‘ Measured Value | Deviated value Acceptinee limit Uncertainty Manierum-permitted uncertainty
Weighting (dB} (dB) class 2 (+dB) (4B} of measuremens (+dB)
A-weight 94.0 0o 0.2 0.20 02
C-weight 94.0 0.0 0.2 0.20 02

Flat 94.1 0.1 0.2 020 0z

6.2 Time weightings at 1 kHz

Frequency | Measured Valye

Deviated vilue | A limit Uncertai imum-permitted
Weighting [fi1:3) {dB) clags 2 (+dB) (B} of messurement {+dH)
Fast 4.0 0.0 ol 0.20 0.2
Slow 94.0 o 0.1 0.20 0.2
Leg S4.0 0.0 a1 0.20 0.2
Date of Calibration :24-27 Feb.2025 5/9

T

The results relate ity ta the items festad/calibrated of value assgned,
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Aevertiing the Report/Certficate and publioty of the results axcept in full ans peohibited unlass waitten permision & obtained fram the yeverncr of TISTH

Request No, 21-68/0160 MTC No. EEL. BP, 83/0168
‘ 7. Level linearity on the reference level range
Anticipated | Measured Valye Deviated value A lirmit L i permitied
value (dB) (dB) (dB) cluss 2 (+dB) (4eB) of measurement (LdB}
122 1219 -l 1.1 030 0.3
121 1209 O.F 1.1 0.30 0.3
120 1189 1 L1 030 a3
119 1188 0.1 1.1 0.30 0.3
114 1139 .1 11 0.30 0.3
10% 1080 0.0 11 030 03
104 104,00 o0 L1 0.30 03
o 99.0 0.0 L1 030 0.3
94 94.0 oo 1.1 0.30 0.3
83 59.0 o0 1.1 030 0.3
#4 84,1 0.1 L1 030 0.3
7% 79.1 0.1 L1 030 03
74 741 0.1 L1 0.30 0.3
69 69.2 0.2 1.1 030 0.3
G4 640 0.0 L1 0.30 0.3
59 9.1 0.1 L1 0.30 0.3
54 54.0 0.0 I.1 .30 0.3
49 49,1 01 1.1 0.30 0.3
4 44.1 0.1 L1 030 03
19 39,1 0.1 11 0.30 03
34 342 0.z L1 030 0.3
33 333 0.3 1.1 0.30 03
Date of Calibration . 24-27 Feb 2025 6 ;?
The resids relata cnly ko the iteims testod/calibrated o value assigned
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8. Level linearlity including the level range control
At reference level ut 5§ dB greater than the under-range on a level range
Range Anticipated value | Measured value | Devigied o Henie| L ! permitted
(dB) (L1 value (dB) | class 2 (+dB) (=dB) of measurement {+dB)
40-130 45.0 4.9 0.1 11 0.30 03
30120 350 350 0.0 11 0.30 @3
20-110 250 257 0.7 L1 0.30 0.3
20-100 250 256 0.6 4 0.30 03
20-90 250 255 0.5 L1 0.30 0.3
20-80 250 254 0.4 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Devisted | Acceptance Himit Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Th ms} [dH) value (AR} | class 2 (+dB) (+dB} of measurerment {+dB)
200 160 0.0 +1.0 020 03
Fast 2 9B.6 -0.4 +L0;-25 0.20 03
0.25 B9.5 -5 +1.5;-5.0 0.20 03
200 108.5 0.1 +1.0 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 I 2.5 0.20 0.3
|_ 0.25 0.9 0.1 +1.5;-5.0 020 0.3
Date of Calibration ;2427 Feby 2025 82

The results ralate snly
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7. Level linearity on the reference Jevel runge

MTC No. EEL. BP. 830168

Anticipazed

Messured Value | Deviated value Accep Timit L] Mi permitted
valie (dR) (dn) 1dB) class 3 (4B} {2dB) of measurement {(2dB)
a2 324 0.4 L1 0,30 03
3l LS ®5 11 030 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
,_Iunge Anticiputed vulue | Measured value | Devigted Acceptance limit] Uncertainty | Maximum-permited uncerminty |
{dB) {dm) value (dB) | class 2 (4dB) (+day of messurernent {+dB)
ﬁ] 0 4.0 4.0 0. 1.1 0,30 0.3
30-120 24.0 94.0 0.0 11 0.30 03
20-110 94.0 94.0 LA 1.1 0.30 0.3
20-100 94.0 94.0 0.0 1.1 030 0.3

Date of Calibration
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10. Peak C sound level
Number of cycies in Anticipated | Messured | Deviated Tirmrig) L permitied
test signal vilue {dB) | vabee (dB) | value (6B} | class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 1254 125.1 0.3 30 0.20 0.35
Positive haif cycle 1244 1224 2.0 20 020 035
Negative half cycle 1244 124.6 0z 20 0.20 035
11. Overload indication
Mensured value (dB) Deviated | A Jermii] 1 i i permitied
Positive one-haifcycle | Negative one-hall cycle | vale (dB) | class 2 (+dB) (4dm) of measurement (+dB)
132.5 132.5 00 1.5 0.20 0.25
12. High-level stability
Time Mesured Deviztest value limit U permifned i
value (dB) (dB) class 2 (+dB) {2dB) of measurement (+dB)
|
i 128.0
i 00 0.3 0.10 01 |
End 129.0
Calibrated by - Approved by ; b
v
(Mr. Tawikiat lamsamran) uip  Kluaypa)
Electrical andmﬁTiﬁInﬁrm Laboratory
Date of Calibration  : 24-27 Feb.2025 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Feb, 2025 Ref ; 201 126801 1400185001
End of Centificate 949

The results relate anly 1o the tams testeq/calibrated of vilus sssgred, . —
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CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-680160 MTC No. EEL, BP. B6/0168
CALIBRATION CERTIFICATE
by il 1R h Center Company Limited.
Address

1122 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 : Amblent Environment
Deseription : Sound Level Meter Temperature HFEES
Manufacturer L ACO Relative Humidity 1[50+ 15) %
Model 1 6236 Ambient Pressure +{101.325+1.5) kPa
Serial No. 1212014
Microphore : TOSZNR No.76235
Preamplifier =
Standards used :

1. 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&Kjier 2706 S/N 1517630,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimerer Agilent 344014 S/N MY 44005560,
1L P A Te

TPA-303A S/N 2212

Calibration Procedure ;
This i was calit

1 by using on p 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

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 standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units theough 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 Brilel&Kjar 4180 S/N 2889871, The reparted expanded uncertainty is based upon a standard inty multiplied by a coverage factor
3. Decade Attenuator Ando AL-205 S/N (0464602, k=2, providing a level of confidence of imately 95%.
4. Function/Arbitrary Wavelorm Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synth NF El ic I DF-193A S/N 122037,
6. Sound Calibrator Brilel&Kjrer 4231 8N 3015154,
7. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt i 14 Jan 2025

Date of Calibration 2427 Feb2025 19 Dateof Calibration  : 24-27 Feb.2025 /9

The results relate anly to the mems tested/calibrated or value assigned. The results relate onky to the items tested/catibrated or value assigned.
Ackeerting the ReportCertificate and publicity of the resuits except n full are prohibted unless wiitten permission is abt@ned fiom the gevemor of TISTR J Acvertdng the AeportCarfificate and publicey of the resuits except in full are prohibited uniess wiitten permision is cbtained fiom the governer of TISTA.

FM.BLMTC.002 Rev. 5
Head Office
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Fax. {641 0 2577 Yooe

Office/Labaratory DOffice.

468 Mu 2 Tamiban Armphios Musng prakan, 156 in Resad, Ladyaa, Chatuchak,

Changwat SamiAprakan 10280, Thaitard Barighik 10500, Thalland

Tel (66) 0 2323 167280 esdt. 115, 116 Ted, (%4} 0 2579 1121-30 ext, S21%, 5235, 5217
(66) 08 5217 2940 166} 05 1889 6527

E-mail : rArgtistr.onth Wabsie | wa Histr.onth

D A

£ MSC-TISI-TIS 17028
VTSR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 86/0168

1. Absolute Sensitivity
Reference Acoustic Measured valus (dB) Deviation |Accep Temit| L -permitted
Signal {dB) Before adjust) After adjust | value (dB) | Class 2 [+dB) (+dB) of reasurement (+dB)
93,99 942 94.0 0.0 L0 0.48 NiA
Note: The external calibration adj was firstly p L. The internal calibration adj
wits then completed at the display of 114.7 dB,
1, Self-generated noise
2.1 Normal test
bleasured value Uncertainty Maximurm-permitted uncertainty
(dB) {+dB) of 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 |1 i i d
Weighting dB) (+dB) of measurement (+dB)
A-Weight 133 010 NiA
C-Weight 19.0 0.10 N/A
Flat 139 010 NiA
Date of Calibration . 24-27 Feb, 2025 : ;‘%;

The resudts relate only to thie iterms tested/calibaced or value assigned.
Aduertisng tha Repoms/Cartificate and publicity of the results escept in full ane probibited unless written permission & cbitaned from the: govemar  of TGTR
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Request No, 21-68/0160 MTC No. EEL. BP. 860168

3. Acoustical signal test of freq ighting
Frequency | Deviation from frequency response (08| Acczptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-waight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 05 0.5 0.3 15 045 0.6
1000 0. 1.2 0.0 1.0 0.45 0.6
8000 -L.3 =11 -0.8 5.0 045 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) A limit | permitted
(Hz) A-weight | C-welght Flat closs 2 {+dB) (+dB} of messurement (+d8)
63 02 o -0.1 0 0.20 0.6
125 0.1 oo 00 1.5 0.20 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
(Rl 0.0 0.0 00 1.0 0.20 6
2000 0.1 i -0.1 20 0.20 06
4 000 -0.4 0.3 -0.1 EXi) 0.20 (X3
B 000 0.6 0.6 -02 5.0 0.20 07
Date of Calibration 1 24-27 Feb.2025 4 119

The results refate only to the Rems tested/calibrated or value assigned.
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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 valse | Acceptance limit 1 permitied
value {d8) (L: 1) (4B} class 2 (+dB) (+dB) of messurement (+dB)
122 1221 0.1 1.1 030 0.3
121 121.1 0.l 11 030 0.3
120 120.1 0.1 1.1 030 0.3
e 119.1 0l L1 0.30 0.3
114 114.0 0.0 11 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1t 0.30 03
99 99,0 0.0 L1 0.30 03
94 94.0 0.0 11 0.30 03
89 89.0 0.0 11 0.30 0.3
84 84.0 0.0 L1 0.30 0.3
k] 79.0 0.0 11 0.30 0.3
T4 74.1 0.1 1.1 0.30 0.3
69 69.1 0.1 1.1 0.30 0.3
64 640 0.0 131 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 03
44 44,0 0.0 1 0.30 03
39 390 00 11 0.30 03
34 3.1 01 1.1 0.30 0.3
3 332 0.2 1.1 0.30 0.3
Date of Calibration  : 24-27 Feb 2025 & ff 9

The results relate onky to the tems tested/calibrated or value assigned.
Adueisng the Aeport/Camiicate and publicity of the results excest in full are probibted urbess wiitten parmisson | obtained from the governor of TISTA:
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Request No. 21-68/0160 MTC No. EEL. BP. E6/0168
5. Long-term stability
Time Measured Value |  Deviated vale P limit 1 i i permitied
(dB} (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 24.0
0.0 0.3 0.10 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 i i permitied
Weighting (dB) (R} class 2 (=dB) (+dR} of measurement (HdB)
A-weight 94.0 0.0 0.2 020 0.2
C-weight 94.0 a0 02 0.20 0z
Flat 94.0 0.0 02 0,20 0.2
6,2 Time weightings st 1 kHz
Frequency | Measured Value Deviated value 4 Timit 1 i i permitied i
Weighting (dB) (dm} class 2 {(+dB) (=dB) of measurement (+d8)
Fast 94.0 0.0 (18} 020 0.2
Slaw 94.0 (i} 0.1 0.20 02
Leq 4.0 0.0 0.1 0,20 02
Date of Calibration  : 24-27 Feb, 2025 5:‘9
The results relate onfy 1S the Hems tostec/calibrated or valus assigned.
Acvartising the Repert/Cartficate and publicity of the resuits escept n Ul ere pohibited unless witten parmission is obtained from the govemon of TISTH

FM.BLMTC 002 Hev.§
Head Office Office/Laboratory Office
35 Mu 3 Tambon Knlang Ha, Amphoe Khiong Liang. 668 Mu 2 Tarmbon i, Amphos Muang 196 Fodd, Ladyai, Chatuchak,
Chargeat Pathumthani 12120, Thailand Changwat Samutpeakan 10280, Thaland Barghoi 10800, Thailand
Tel (66) 0 Z5TT 9056 Tal {66) 0 2323 1672-80 eat. 115, 116 Ted. {44 0 2579 1121-30 ext 5219, 5225, 5217
Fawt: (66) 02577 9009 (66 08 3219 Q040 (661 08 1857 6HZT
E-mail : micgitistr.orth Webate © wastistrorth

NEC-TISIFTIS | 7028

TSR CALIBRATICN 0037

M BLATC.002 Re.§
Head Office Office/Laboratory Office
35 b 3 Tambon Khiong Ha, Amphow Khiong Luang, 568 Mu 2 Tarbon Bangpoormal, Amphoe Muang Ssmutprakén, 196 Phationyotiin Road, Ladyas, Chatuchak,
Changwat Pathurnthani 12120, Thakand Changwat Samwutpeakan 10280, Thakand Bangkok 10900, Thailand
Ted. {66] 0 2577 9034 Tl (66) 0 2323 1672-80 ext. 115, 116 Tel {66) 0 2579 1121-30 axt. 5215, 5225, 5217
Fax, 14610 2577 9O0R 056} 08 3219 5440 66 08 1865 6537
E-mak - micgiistr onth Websie : www tistrorth

P A

CALIBRATION 0037

THAILANDHINSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No, 21-68/0160 MTC No. EEL. BP, 86/0168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value prance limit L imun-pernitied
wvitlue (dB) {dB) {da) wlass 2 {+dB) (€11 of meastrement (dB)
32 322 02 L1 0.30 0.3
3 313 03 L1 0.30 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 plance lirmit] Us fanimum-permitted
(dB) (dB) value (dB) | class 2 (2dB) | (4dB) of measurement (+4B)
A0-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 a4.0 94.0 0.0 11 0.30 0.3
20-110 94.0 o4.0 0.0 11 0.30 0.3
20-100 94.0 S4.0 [iXi} 11 030 0.3
Date of Calibration  : 24-27 Feb.2025 T ;’Y!'

NSC-TISI-TIS 17025
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 860168

8, Level linearlity including the level range control
At reference level at § dB grester than the under-range on a level range

Rangs Anticipated value | Measured value | Deviated |A limit} 1 permilied
(dB} (dB) value (dB} | class 2 (+dB) {=dB) of measurement (+dB)
40-130 45.0 45.0 0.0 L1 0.30 0.2
30-120 50 350 0.0 1.1 0.30 03
20-110 250 53 03 1.1 0.30 03
20-100 5.0 253 03 1.1 0.30 0.3
2090 250 252 0.2 1.1 0.30 03
20-80 50 252 02 1.1 030 03
9. Tone burst response
Time Taneburst Messured value | Deviated |A Timit} 1 i i permitied
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB} {+dB) of measurement (4B}
200 1158 0.2 *1.0 0.20 0.3
Fast 2 987 -0.3 +1.0;-2.5 0.20 03
0.25 92 0.8 +1.5; -5.0 020 0.3
. 200 109.5 0.1 +10 0.20 03
r3 Eo8 =02 +1.0; -5.0 0.20 0.3
200 199 0.1 +1.0 0.20 0.3
SEL 1 . -0l +1.0; -2.5 0.20 0.3
0.25 B09 0.1 +1.5,-5.0 0.20 0.3
Date of Calibration + 24-27 Feb.2025 3;:_9

The resuits relate only 1o the items testad/calibated ar value assigned.

Thir rasults ralate oly to the items tested/calbmted or value assined.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Reguest No, 21-68/0160 MTC No. EEL. BP. 8610168
10. Peak C sound level
Number of cycles in Anticipated | Measured | Deviated I Timmiaf L inty | Maxi permitied
128t signal valve (dB} | value (d8) | value (dB) [ class 2 (+dB) (EX-1 4 of measurement [+dB)
Complete cycle 1254 125.0 -4 30 0.20 035
Positive half cyele 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-halfeyele | Negative one-halleyele | value {dB) | elass 2 {+dB) [+dB) of measurement (+dB)
132.5 132.5 0.0 15 0.20 0.25
12, High-level stability
Time Measured Deviated value P timit LI i Auxl permitted
value {dB) By class 2 {(+dB) +dB) of measurernent {(+dB)
Begin 129.0
0.0 03 0.10 0.1
End 129.0
Calibrated by : Approved by :
(Mr. Tawikiat Tamsumran)
Electrical an; ndarids Laboratory
Date of Callbration  : 24-27 Feb.2025 Industrial Metrology and Ieﬁhg Service Centre
Date of Issue + 28 Feb.2025 Ref : 201126801 1400185004
End of Centificate 9i9
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The results telate anly to the fhems tested/ealibeated o value assigned
Acdvartising the Repart/Certficate and pullicity of the nesults except in full are prohibited unless written permizsicn s obtared from the: govermor of TISTR
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

CALIBRATION CERTIFICATE

h Center Company Limited.
: 122 Moo 2, T.Thatoom, A Srimuhaphote, Prachinburi 25140,

47 uh Tadietdal R

Ys

Request No, 21-68/0160

Submitted by Integrared R
Address

Calibrated at  : Electrical and Electronic Stind:
Instrument Calibrated :

Deseription : Sound Level Meter
Manufacturer LACD

Model 16236

Serial No. 1 212015
Microphone 1 TOS2ZNR No, 76236
Preamplifier

Standards used :

Date of Receipt
Date of Calibration

: 14 Jan. 2025

:24-27 Feb.2025

logy and Testing Service Centre,

Sei 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Ambient Environment

Temperarure 1(23£3)°C
Relative Humidity 250+ 15)%
Ambient Pressure 1 {101.32521.5) kPa

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 /N 00464602,

Agilent 332204 8/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A §/N 122037,
6. Sound Calibrator Briel&Kjer 4231 5N 3015154,

7. Measuring Amplifier Brilel&Kjuer 2636 S/N 1537484,

MTC No. EEL. BP. 87/0168

1/8
L il2

FAM.BLMTC.00Z Rew.5
Offica
, Ampnoe Muang 196 in Acad, Ladyao, Chatuchak,
Hanghok 10900, Thailand
Tel. (66} 0 2579 117030 ext. 5219, 5225, 5217
(86 00 18RS G627

Head Office

35 Mu 3 Tambon Kong Ha, Amphoe Khlong Luang,
Changwat Pathumthens 12020, Thatsnd

Tel (661 0 2577 9036

Fax. {66) 0 2577 5008

58 My 2 Tamban
Changwat Sarm prakan 10253, Thailand
Tel. [86) 0 2323 167280 ext. 115, 174
{66) 06 3219 G040
E-mail : mic@tiateonth Website | o tstr oeth

D A

CALIBRATION 0037

NSC-TISETIS 17028
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)
Request No. 21-68/0160 MTC No. EEL. BF. 87/0168
8. Power Amplifier Briiel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401A S/N MY 44005560,

11. Prog bl Tamagawa 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 scoustic signal test was performed in an anechoic room with the comparison
measurement method,

This i

has been calit ! intained at the Electrical and Elecwronic Standards

| against
Laboratory (EEL), which nre traceable to the Infemational 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 a age factor
k=2, providing u level of confidence of approximately 95%.
Date of Calibration  : 24-27 Feb.2025 2:;9

Tha resuits relate only to the iems testad/calibrated or value sssigned

The sesuits relate only 1o the items tested/calibrared o value assgned.
Acdverthsing the ReportCertficats and pubiicity of the resulis except in full are prohibited unless wittien permission is obitdined from the govemes of TISTR

Head Offica

35 Mus 3 Thinbon Khlang Ha. Amhoe Khiong Lisng,

Changuat Bathumthani 12120, Thailand
Tel, {66l 0 2577 905
Faw. (651 0 2577 9009

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

OfficesLabaratory

668 Mu 2 Tamban Bangpoomia, Amphos Musng Samutprskan,

Chargwal Samutprakan 10280, Thailand
Tel {86) 0 2323 167280 e, 115, 114
(66 D8 3219 BA0
E-rmail : yrdegitistr oo th Website | wisw thtronth
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TITSTH

FMLBLMTCO02 Rew.5
Office
195 Phahormyathin Ansd, Ladyao, Chatuchak,
Bangloak 10500, Thadand
Tl (66} 0 2579 1121-30 ext. 5219, 5225, 5217
f6) 08 1589 6BAT

Request No. 21-68/0160 MTC No. EEL. BP. 87/0168
1. Absolute Sensitivity
Reference Acoustic Measured valug (4B) Deviation {A lirmit| L permitted
Signal (dB} Befors adjust] After adjust | value (dB) | Class 2 (4B} (+dB) of measurement (+dB)
93.99 94.4 G40 0.0 1.0 048 NiA

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 value L i
(dB) (+dB} of measurement (+dB)
207 010 ™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 Nid
C-Weight 199 LI NiA
Flat 249 010 N/A
Date of Calibration  : 24-27 Feb, 2025

39
T

Acvartishig the Repar/Cerificate and publicity of the results sxcept in full are prohibited unless writien parmission i+ abtained from the govemar of TETR

FOLBLMTC.O002 Rev. 5

Head Office

35 Mu 3 Tamban Knieg Ha, Amphos Khlsng Lisng,
Changwat Pathumifani 12120, Thatand

Tl (6610 2577 9034

Faoc {6} 02577 5008

OfficesLaboratory Office

568 Mu 2 Tarnbion B i, Arrphos Miang 196 in Agad, Lachyao, Chatuchak,

Changwat Samwutprakan 10240, Thakand Eangkpk 10900, Thailand

Tel (66)0 2323 167260 et 115, 116 Tel. (6610 2579 1121-30 ext. 5219, 5225, 5217
(663 08 3319 9840 |66) 08 1489 6827

E-miak : micgetistrorth Wobsite © wsw tistr.orth

The repults relate ondy to the mems testeddcalibrated or value assgned
Achvisrtising the BportACartificate and publicity of the results except in full are prohibited unless wrikten pemisson is obtaned from the govemar of T‘:FI'RJ

Head Cifice

35 Mu 3 Tamben Kiiang Ha. Arhos Khlong Luang,

Changwat Pathumithand 12120, Thatand
Tel {66)0 3577 9056
Eax. (5610 2577 9007

Office/Laboratory

668 b 2 Tamban Bangpeamal, Amphos Musng Sarutpeakan,

Charrgwat Samutprakar 10280, Thatand
Tel, (661 0 2323 1672-80 ext 115, 116
(4] 0@ 32195330
E-mall | miogtistronth Wabsite | wwwtistronth

FMELMTC.002 Rev.5

Office

194 Phahoryothin Aoad, Ladyao, Chatuchak,

Bangkok 10500, Thadand
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(56108 1385 6827
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THAILAND [NSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. 87/0168
3. Acoustical signal test of frequency weightings
Frequency | Deviation from [requency tesponse (dB) Timit 1 ity | Maxi permitted
(Hz) Asweight [ C-weight Flat class 2 (+dB) (+dB) of mgasurement (4B}
125 0.4 0.6 04 15 045 0.6
1 o0 0.1 0.1 0.1 1.0 0.45 0.6
8 000 .7 0.7 02 50 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) (4elB) of measuremnent 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 0.1 0.1 20 0.20 0.6
4000 -4 -4 0.1 a0 0.20 6
B (00 -0.6 0.6 0.2 5.0 0.20 0.7

Dite of Calibration  : 24-27 Feb.2025 e

The resuits relate only to the items testedsealibrated or value assigned

Achiertising the Repon/Cartficate and pubficry of the resilts exdept in ful are prohibited urkirs wiitien permission: is cbtained from the governor of TISTR

FAMBLMTC.O0Z Rew.5
Head Office Office/Laboratory Diffice
35 Mu 3 Tambon Khlorg Ha, Amphoe Khiong Luang, 668 Mu 2 Tambon | Semphos Muarg p . 1E6Fh Poadd, Ladyao, Chatuchak,
Charrgwal Pathumthani 12120, Thailand Changwst Samutprakan 10280, Thafand Banghosh 10900, Trailand
Tel. {s6h0 2577 9636 Tal. (66) 0 7323 1673-80 axt, 115, 116 Tel. (66) 0 2579 1121-30 axt: 5319, 5225, 5217
Fax, {6610 2577 9008 (66) 08 3219 9440 {64] 08 1889 GHAT
E-miail : mtcgdistronth Webdite | wew tistrionth
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Request No. 21-68/0160 MTC No. EEL. BP, 87/0168
7. Level linearity on the reference level range
Antivipated | Measured Value | Deviated value | Acceplance Himit Uneertuinly Maximum-pesmitted uneertainty |
value (dB) (dB) (dB) chass 2 (+dB) (4B} of measurement {(+48)
122 1220 0.0 1.1 0.30 03
121 121.0 0.0 1.1 0,30 0.3
120 1200 0.0 1.1 0.30 03
119 119.0 0.0 11 0.30 0.3
114 114.0 0.0 L1 0.30 03
L+ 109.0 0.0 1.1 30 0.3
104 104.0 0.0 11 0,30 03
59 99.0 0.0 1.1 0.30 03
94 94.0 0.0 1.1 0.30 0.3
L 89.0 0.0 11 0.30 03
84 841 0.1 L1 0.30 0.3
79 79.1 0.1 i1 0.30 0.3
74 74.1 01 1.1 0.30 03
] 69,1 1 L1 030 03
64 64.0 0.0 11 0.30 0.3
59 9.0 00 L1 0.30 0.3
54 4.0 0.0 11 0.30 0.3
49 49.0 00 1.1 .30 03
44 44.0 0.0 1.1 .30 0.3
39 3.0 0.0 L.l 030 03
34 34.1 0.1 11 030 0.3
33 331 o1 11 030 0.3
Date of Calibration  : 24-27 Feb 2025 61-1'79

The results relate only to the tems tested/calitrated or value assigned.
Achertising the Repar/Cerificate and publicity of the results except in full are prabitited unless weitten permission is obtaned from the govamaor of TETR

FIMALMTC.002 Rev.5
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Chargueat Pathumithani 12120, Thatand Changwat Sermutprakan 10280, Thaland Hanghok 10300, Thakand
Terl. {6410 3577 508 Teh, (550 0 2323 [672-80 it 115, 116 Tel (66 0 2579 1121-30 ext. 5218, 5225, 5217
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 870168
5. Long-term stability
Time Measured Value Deviated value limit L inty i perrnitied
(dB) (dB) elass 2 (+dB) (dB) of measurement (i8]
Begin 94.0
0.0 03 0.10 o1
End 94.0
6, Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Value Deviated value T limit 1 i i f itted i
Weighting (B} {da) chass 2 (+dB) i+dB) ol measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured Value Devisted vabe 7 limit 1 i i -permitted I
Weighting (dB) (dB} alass 2 (+dB) (=dB) uf measurement (+d8)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leg 94.0 00 1 0.20 0.2
Date of Calibration  : 24-27 Feb 2025 59

The rezults reiate anly to the items tested/calibrated or value assigned
Achvertising the RepoetCentificate and publicity of the results except in full re prahabited wlass witten permission & cbtained from the governoe of TISTR

FMLBLMTC 002 Rev.5

Head Office Office/Lebsoratony
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Tel. (66} 0 2577 9034 Ted, 661 0 7323 167280 aat. 118, 118
Fae, {66} 0 2577 9007 66} 08 3219 9420
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP, 87/0168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value 7 lirmit L i i permiited
value (dB) (B (4B} class 2 {+dB) (+d8) of measurement {+dB)
£ 322 0.2 L1 030 03
3 312 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
() ) value () | elass 2 (5aB) | (ol of measurcimant (+45)
40-130 94.0 940 0.0 L1 0.30 03
30-120 940 940 00 L1 0.30 0.3
20-110 940 940 00 11 0.30 03
20100 94.0 940 0.0 L1 0.30 03
Date of Calibration  : 24-27 Feb. 2025 T

T

The resuits relate only to the items testeddcalibrated or valus ssdgred,
Advertising the Repor/Cerificate and pubilicity of the resulls sscept in l are prohibifod unless witten permission iz cbtained from the govemor of TISTR

FALBLMTCO02 Rev. 5

Head Office Office/Labaratary office
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Changwat Pathurmthan 12120, Thailand Chargwat Samuepraken 10280, Thalland Bangkok 10900, Thadand
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Fa, (660 2577 5009 (66) 08 3219 9440 (66) 08 1889 62T
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160

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 limat} L permitied
{dE) {dm) value (dB) | class 2 (+dB) {1dB) af measurement (+dH)
40-130 450 450 1T 1.1 030 0.3
30-120 350 350 0.0 11 0.30 0.3
20-110 250 253 0.3 1.1 0.30 03
20-100 250 52 0.2 11 0.30 03
20-50 250 251 0.1 L1 0.30 0.3
20-80 50 249 0.1 1.1 030 0.3
%, Tone burst response
Time Toneburst Mezsured value | Devinted Timit] L
Weighting | Duration, Th (ms) (dB) value (dB} | class2 (+dB) | (+dB) of measurement (+d8)
200 1158 0.2 +1.0 0.20 0.3
Fast 2 989 -l +1.0;-2.5 0.20 03
0.25 E9.0 -1.0 +1.5;-5.0 0.20 03
200 100.3 -0.3 +1.0 0.20 0.3
Slow
1 B9 0.2 +1.0;-5.0 020 0.3
200 1089 0.1 +1.0 0.20 03
SEL 2 89.9 0.1 +1.0;-2.5 0.20 03
0.25 809 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration  : 24-27 Feb.2025 o
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOKGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. #7/0168

10. Peak C sound level

Mumber of cycles in - | Anticipated | Measured | Deviated P Timisf L permitted inty
test signal waliee (dBY | value (4B} | value (dBY | class 2 (+dB) (+dH) of measurement (+4B)
Complete cyele 1254 1255 o1 30 0.20 0.35
Positive half cycle 1244 1243 0.1 0 0.20 0.35
Negative half cycle 1244 1243 -1 20 0.20 035
11. Overload indication
Measured value (dB) Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertainty |
Puositive 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 stahility
Tirme Mensured Deviated value | A Tirmit L i imum-pesmitted
value (dB) (4B} class 2 (+dB) (+dB) of messuremsent (£dB)
Begin 129.0
T T oo 0.3 0.10 0.1
Calibrated by : Approved by |

i Tl e,

(Mr. Tawikiat lamsamran)

. r3 or
Electrical mﬂmﬂmum Laboratory
Industrial Metrology and Testing Service Centre
Ref : 201126801 1400185005

Date of Calibration
Date of Issue

:24-27 Feb.2025
: 28 Feb.2025

End of Certificate 9/9

The results relate anly to the tems testech'colibrated o value assiened
Acdvertising the Repon/Cenificate and publicity of the results except in full are prohibited unloss witten permission B obtained from the governar of TISTR,

FMBLMTC.00Z Rev.5
Head Office
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Office/Laboratory Office
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Changwat Samutpeskan 10080, Thatand Barghek 10900, Thalland

Tel, (66} 0 2323 16760 ext. 115, 116 Tl (66) 0 2579 1121-30 ext. 4219, 5235, 5247
(541 08 3219 G440 (66) 08 1889 6HIT
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FMALMTC.002 Rev.5
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Office/Laboratory Office
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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 + Electrical and Electronic Standards Lak v, Industrial Metrology and Testing Service Centre,

Soi 1C, Bangp Justrial Estate, Sukd it R, AMusng, S; bann 10280,
Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature s(23£3)°C
Manufacturer tACO Relative Humidity (50 £ 15) %
Model 16236 Ambient Pressure 1 (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&Kjaer 4180 S/N 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464602
4, Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668,
5. Dagital Function Synthesizer NF Electronic Instruments DF-1934 S/ 122037,
6. Sound Calibrator Briel&Kjer 4231 S/N 3015154,
7. Mensuring Amplifier Briel&Kjmr 2636 S/N 1537484,

Drate of Receipt : 14 Jan.2025

Date of Calibration - 24-27 Feb.2025 1.2

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-68/0160 MTC No. EEL. BP. 38/0168
8. Power Amplifier Britel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 344014 S/ MY44005560.

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 were related to the electrical and acoustic 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 i s been calit i against dard intained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the Intemnational 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 ltiplied by a e factor
k=2, providing a level of confidence of approximately 95%,

Dite of Calibration 24:27 Feb 2025 crhd

The rasults relate only to the flems tested/calibrated or valuo assgned.
Achvertising the Roport/Certifizat and publicity of the rasults except 3 full ae prohibited unless written permission is obtaned from the govemor of TISTR

The results refate anly to the tems testedy/calibrated or value sssqned.
Achartiding the ReporACerificate ard publicity of the results except in full ane prohibited unless weitten permission s obtaned from the govemor of TISTR.
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MNSC-TISI-TIS 17025

TITIETR CALIBRATION 0007

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. 88/0168
1. Absolute Sensitivity
Reference Acoustic Measured value Dreviation liemir| L permitted
Signal (dB) (dB) value (dB) | Chass 2 (+dB) (+dB} of measurement (+dB)
3.9 94,0 0.0 Lo 0.48 NiA
Note: No adjustment.
2, Sell-generated noise
2.1 Normul test
Messured value U i Maxi permitted
(B (+dB) of measurement (+dB)
21.3 .10 N/A

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

Frequency |  Measured value | LI I Maxi permitied
Weighting (dB) (+dB) ol 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

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

#chvertising the Report/Certficate and publicty of tha resulits except in full are prohibited uniess witten permission fs abtained from the govermor of TIRTR.

A

NSC-TISETIS 17024

TETISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. BB/0168
| 1A sgnal test of frequency weighti
Frequency |Devintion from frequency respanse (dB}| Accey lirmit Ui -permitted
{Hz) A-weight | C-weight Flat class 2 {+dB) {+dB) of measurement (+dB)
125 0.5 0.3 0.4 L5 0.45 0.6
1000 0.1 0.1 0.0 10 0.45 0.6
B 000 -1.5 1.7 =13} 5.0 0.45 o7

4. Electrical signal test of frequency weightings

Frequency | Deviation from requency response (dB) I Timit L permitted
(HE) | A-weight | Coweight | Flat class 2 (+48) (sdB) B Sm——
6 0.1 00 0.1 20 020 06
125 00 0.0 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 06
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 Callbration  : 24-27 Feb.2025 4

The ressulis relate arky to the fems tested/calibrated o value assigned.
Achvertising the Report/Corificate and pullicity of the results except in full ane prohibited unless weitten permission |s obtained from the govemar of TISTR

FMBLMTC.002 Rev.5
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NSC-TISI-TIS 125
CALIBRATHON 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-680160 MTC No, EEL. BP. E3/0168
5. Long-term stability
Time Measured Value Devinted value limit 1 i i permitied
(B} {dB} class 2{+dB) {=dB) ol measirement (+dB)
Begin 4.0
00 0.3 0.10 0.1
End 84.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency welghtings at 1 kHz
Fregquency Measured Value Deviated value A limit | i f ited
Weighting (dB) (d8) class 2 (+dB) {zdB) of measurement (+dB}
A-weight 94.0 0.0 02 0.20 0.2
C-weight 24.0 0.0 0.2 0.20 0.2
Flt a4.0 0.0 0.2 020 02

6.2 Time welghtings at 1 kHz

Frequenay Measured Value Deviated value Acceptance limit Uneertninty Maximum-permitied umcertainty
Weighting {dB) {dB) class 2 (+dB) {=dB) ol messurement (+4B)
Fast 940 0.n 0l 0.20 0.2
Slow 94.0 0.0 0 0.20 0.2
Leg 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 24-27 Feh 2025 AL

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-680160 MTC No. EEL. BP. 88/0168
7. Level linearity on the reference level range
—
Antleipated | Measured Value Deviated value A lirnit 1 i i % d
value (dB) {d8) {dB}) chass 2 {+dB) (zdB) of measurement (+dB)
122 1221 0.1 B 030 0.3
121 1211 (1) 11 0,30 0.3 ]
120 120.1 0.1 1.1 0.30 0.3
119 119.1 01 11 0.30 0.3
114 L1140 0.0 11 0.30 03
pm—
109 1080 0.0 1.1 0.30 0.3
104 140 0.0 1.1 0.30 0.3
o9 99.0 0.0 11 0.30 0.3
o4 Q4.0 0.0 1.1 0.30 0.3
i o0 0.0 1| 0.30 0.3
B4 B39 -1 1.1 0.30 0.3
9 T8 -1 1.1 0.30 0.3
4 741 0.1 L1 0.30 0.3
] 69.2 0.2 L1 0.30 03
64 640 0.0 L1 0.30 0.2
59 59.0 0.0 il 0.30 0.3
54 54.0 0.0 1.l 030 0.3
45 491 0.1 Il 0.30 0.3
44 441 0.1 L1 030 0.3
39 39.0 [iX1} L1 .30 0.3
34 342 02 L1 030 0.3
33 332 0.2 11 0.30 0.3
Date of Calibration  : 24-27 Feb.2025 i

The results ralate cnly to the ftems tested/calibrated or velue assined.
Arhvertising the RepotCentifcats and pulblicty of the results ancept in full are prabiited less witten pemmission s obtained fom the govemor of TIETR

The results relate only fo the item testedfcalibrated or value sssignad

FMELMTC002 Rev.5
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NSC-TISIFTIS | 7025
TITISTR CALIBRATION G137

Request No, 21-68/0160

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. #8/0168

7. Level lineurity on the reference level range

Anticipated | Measured Valoe | Deviatod value A Timit L M; permitted

value (dB) (dB] (dB) class 2 (+dB) (+dB) ol measurement (4B}
2 322 02 11 0.30 03
il ila 02 L1 0.30 03
30 303 03 L1 0.30 0.3

8. Level linearlity including the level range control

At reference sound Jevel on the reference level runge

Range Anticipated value | Measured value | Deviated |Acce limit} 1 i M permilted
(dB) (dB) walue (dB) | elass 2 (+dB) +dB) of measurement | +dB]
40-130 4.0 94.0 0.0 1.1 0.30 03
30-120 4.0 94.0 0.0 1.1 0.30 03
20-110 94.0 94.0 0.0 L1 0.30 0.3
20-100 4.0 94.0 0.0 L1 0.30 0.3
Date of Calibration  : 24-27 Feb. 2025

Ti9
a

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

Arheertising the ReporCertificate and pabticity of the results except in fll arm probdbitedt unbess wiithen pemmission i cbtained from the sovemor of TISTR

Request No. 21-68/0160 MTC No. EEL. BP. B8/0168
8. Level linearlity including the level range controf
At reference level at 5 dB greater than the under-range on a level mnge
Rangs Anticipated value | Measured value | Deviated |A Timit} 1 i i 7 d
{dB) (4B} value (dB} | class 2 (+dB) (+dB) of mensurement (+dB)
40-130 45.0 450 0.0 13 0.30 0.3
30-120 35.0 5.0 0.0 1.1 030 0.3
20-110 250 255 05 1.1 0.30 0.3
20-100 250 54 0.4 1.1 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 03
9. Tone burst response
Time Tonehurst Measured value | Deviated |Accep lirnit] 1 inty | M permitted
Weighting | Duration, Th (ms) (dB) value (dB) | closs 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 89.2 0.8 +1.5;-5.0 0.20 0.3
o 200 109.5 0.1 +1L0 0.20 0.3
2 B9.E 02 +1.0;-50 0.20 0.3
200 1099 01 +1.0 0.20 0.3
SEL 2 G0.0 0 +1.0; 2.5 0.20 03
0.25 80.9 -0.1 +1.5;-5.0 0.20 03
Date of Calibration 1 24-27 Feb 2025 S%’_Q
Tha results redate anly to the Rems tested/calibrated o value assigned
Advertisig the Report/Certificate and publicity of the results excopt o full are pohibited unless witten permission is cbsined flon the governce of TISTA

Head Office

35 M 3 Tarmben Kilorg Ha, Amphos Khoep Luang.

Changwat Pathumthani 12120, Thaiand
Tel. (66 O 2577 9036
Fax. (g4l © 2577 5009

FIMBLMTC.00Z Rew.5

OfficesLaboratory Office:
&58 Mu 2 Tarnbion poomal, Amphoe Muang 196 Aoad, Ladyas, Chatuchak,
Changwat Samutprakan 10280, Thatand Barmkok 10900, Thaland

Tel. (6670 323 167280 ext. 115, 116
I} 08 3719 980
Eomad - mitcgetistr.onth Webisite | www tistr.or th
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TSR CALIBRATION 0037
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

MTC No. EEL. BP. E8/0168

10. Peak C sound level

Number of eyeles in Anticipated | Measured | Deviaed limiif L permitted
28 signal vailue (8B | value (dB} | value (dBY | class 2 (+dBY {+dB) of measurement (+dB}
Complete cyele 1254 125.3 0.1 30 0.20 035
Positive hall cycle 124.4 1243 0.1 2.0 0.20 0.3
Negative half cycle 124.4 124.2 0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | Accep fimit] L inty | Maxi P d
Positive ane-half cycle | Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement {+d8)
1325 132.5 0.0 L5 0.20 0.25
12. High-level stability
Time Measured Devdased value Ju Timit u permitted
walue (dB) (dB) elnss 2 (+dB) {+dB) of measurement (+dB)
Begin 122.0
0 03 0.1 o1
End 129.0
Calibrated by : Approved by ;
{Mr, Tawikiat Inmsamran) ML
o
Electrical and E;anﬂum Laboratory
Dute of Calibration - 24-27 Feh.2025 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Feb.2025 Ref ; 200 126801 1400185006
End of Certificate 9/9

Addvertising the Repart/Cartificate and puliicity of the resuits excet in full ans probibited unless witten permission is cbtainad from the gevemor of TIRTR
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- Airgas Specialty Gases
Airgas USA, 110!
Al rgas o0 Unian Landing Road
an Arr Liguide oompary Cinnaminson, Kl 080770000
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: NONOX 502 BALN Certification Date:  Sep 05, 2018

Certfication perormed i
BOAF-120531, using th

“ERA Trceanity Proloesl for Auiay

—
of Gasacus Cusbraton Standands (May 2012)" document EPA
iy procedurms (istnd, Anntylicsl Meshedcingy dos notl mouins cerrecion for sralylenl inerierance This crider i o ol anafytical
of 68%. T o migni

uncartsnty 55 staed Biaw g Impanities which attect the Uise of $in calibmtion mixtice. 41 concenttions an on
vaumedaiume bass unles: ctherwise aoied
Do Mot Use This Cylincer below 100 psg, (e 07 megacascals
ANALYTICAL RESULTS
Componaent Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
[T 50.00 FPM .71 PP G1 +e 1.4% NIST Traceably OB/Z7/2018, DBOE2018
WITFRIC OXIDE 50.00 PPM S0.87 PPM G1 + 14% MIST Traceable OB2TI018, 0BNISZ018
SULFUR DICKIDE 50.00 PRM 50,54 PPM G1 +e 1.0% MIST Traceabie OBETI01E, 0RNSI018
NITROGEM Balance
fr— —
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncerainty Expiration Date
NTRM 15080825 CC442688 50.42 PPM NITRIC OXIDEMITROGEN +- 0.8% Jun 27, 3020
PR 12288 SEM1TE 20.85 PPM NITROGEN . CIOXIDEAIR +-1.5% dun 02, 2017
GMIE To42010104 cCstdad 5.101 FPM NITROGEN (IOXIDEMITROGEN + 2.0% Jun 01, 2020
NTRM 1ap103z? KALDO43TE 48,08 PPM SULFUR DICKIDE/NITROGEN +-1.0% Apr 1T, 2024
Tha SAM. PRM or RGM noted st is only in mlansncs o e GVES used in the assay o not part of the analysis
===l e e ———————
ANALYTICAL EQUIPMENT

Instrument/MakeModel Analytical Principle Last Multipoint Calibration
Hicolel G700 APYT100381 NO FTIR Aug 08, 2018
Hicole! G700 APYW1100387 NOZ FTIR Aug 31, 2018
Micolet G700 APW1100381 502 FTIR #E 30, 2018

Triad Data Available 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
ISOVEC 17025 and to Airgas |30 50012008 and relate anly to itama identified on this ce
are corified to ba NIST Traceable with total uncertainty as detailed under Analytical Unce
decument shall not be reproduced in full without written approval of the lssuer.

Xy \\}u

Apprové'ﬂ for Release

TESTING CERT No. J082.05

Page 1 of 82-401 2880181



- Alrgas Speelalty Gases.
Adrgas USA, 110
, o0 Undon Landing Raad
an A Linuide compary ii;:l,lﬂamnsnn. Kl nBorr-0o00

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ3NI9SEBDADI20 Reference Number.  82-401285018-1
Cylinder Number; LL1593324 Cylinder Volume: 834 CF
Labaoratory: 124 - Riverton (SAP) - NJ Cylinder Prassure: 2215 PSIG
PGVP Number B52018 Valve Outlet G660
Gas Code: NGO NOX 502 BALN Certification Date: ~ Sep 05, 2018
Exglrauon Date: 32 usi 2026
Certfication perormed in “EPU Traceainity Proiocsl for Assay snd Codficsten of Gasseus Casbraton Standands (May )ﬂ-ﬁ‘l'dum ERA
GAR-120531, using the asssy fstad, Anwiptical et nixl mguin correcion for srlylenl intarierance This cylider had o 01 analptical
uncartsnly 55 staed Dalaw with of B8%, T gnifcant mpanties which attect the Uise of $in calibmtion mixtice. 41 concenttions an on 5
vaumedaiume bass unles: ctherwise aoied
e e e
ANALYTICAL RESULTS
Componaent Requested Actual Protocol Total Relative Assay
Concentration Concentration Methad Uneertainty Dates
-N-QK 50.00 FM 5071 ;M &1 4 1.4% NIST Traceabls OB/Z7/2018, DBROE2018
NITRIC OXIDE 50.00 PPM 5087 PPM G1 - 14% MIST Traceable 0B/27/2018, 08/I5/2018
BULFUR DIGKIOE 50.00 PPM 50.54 PPM G1 4= 1.0% MNIST Traceable OR27/2018, 09/06/2018
MNITROGEN Balance
et e —
CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concentration Uncarainty Expiration Date
NTRM 16060825 TCA42505 50,42 PPM NITRIC OXIDENITROGEN wL0E% Jun 27, 2020
PRM 12088 SE04116 20,85 PPM NITROGEN CIOXIDEAIR +i-1.5% dun 02, 2017
GMIE 42010104 cCstdad 5.101 FPM NITROGEN (IOXIDEMITROGEN + 2.0% Jun 01, 2020
NTRM 14p103zT KALDO4376 43.08 FPM SULFUR DICXKIDE/NITROGEN +-1.0% Apr 17, 2024
Tha SAM. PRM or RGM noted st is only in mlansncs o e GVES used in the assay o not part of the analysis
=== ———
ANALYTICAL EQUIPMENT
InstrumentMakeModel Analytical Principla Last Multipoint Calibration
Nicolet 6700 APW1100291 NO FTIR Aug 09, 2018
Micoled 700 APW1100381 NO2 FTIR Aug 31, 2018
Micolet G700 APW1100381 502 FTIR n‘\ﬂ 30, 2018

Triad Data Available Upon Request
NOTES:POx 5218003935

Met weight: 2736 grams
Gross waight: 17343 grams

This calibration std. has bean certified in accordance with the May 2012 EPA Traceability Protocgl
Document EPA-BOMR-12/531. ANl testing processes and measurements conform 1o the
ISOVIEC 17025 and to Auwgas |50 90012008 and relate anly to items identified on this ce
are corifisd to be NIST Traceable with total uncertainty as detailed under Analytical U
decument shall not be reproduced in full without written approval of the lssuer.

ING CERT No. 3082.05

S W

Approvs'd for Release

Page 1 of 82-401 2880181
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Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Praventive Maintenance provides factory recommended service for your analytical
instrurnents to assure refiable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agillent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is usad as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records,
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Important Customer Web Links

s To access Agilent University, visit hittp: /v sgilent comycrosslab/university/ 1o keam about
training options, which include onling, classroom and onsite delivery. A training speciakst can
work directly with you 1o help determine your best options.

s Toaccess the Agilent Resource Center web page, visit hitps.//wew anilent com/en-
us/agilentresources, The following information topics are available:

Sample Prep and Containment
Chemical Standards

Analysis

Service and Support

Application Workflows

« The Agllent Community is an excellent place to get answers, coliaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies, Visit hiips//community agilent com/welcome

»  Videos about specific preparation requirements for your instrument can be faund by
searching the Agilent YouTube channel at hitps.//www youtube comy/user/agiient

» MNeed to place a service call? Flexinle Repair Options | Agilent

Frendglon: A2, tssued 21 January 2022 3 14
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Introduction

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

» A customer rep ivia hould be available to the engineer while performing the praventive
maintenance procedures. Customers are respansible for regular maintenance and are
encouraged to obeerve the service representative,

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

e If 3 systern requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

« For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

Revismn A.02, Issusd: 21 January 2022 14
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Service Engineer's Responsibilities

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

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

s Check "Service not applicable” check boxes 1o indicate services/tasks not deliverad, as
appropriaie.

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

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

»  Add relevant page numbers 1o selected pages and complete the total number of pages field in
the Service Completion section

s Ask the customer to sign the Service Veri section the ‘s and your
signature.

Rewsian: A (7, lssued: 21 January 2022 1
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Agilent 5100, 5110 Preventive Maintenance Checklist

Instrument Maintenance

System Information

[0 Check this box if an instrument configuration report is attached instead of complating the
table.

Instrument System Name and ID
Instrument Systemn Site and Location

51 TCP-CES

13«1’&3 valed Research Center

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

1 G915 A MY 1351008
2 g3z A AET - 0od2d
a
4
s
&
7
a
S
ICP-0ES Configuration Table Circle the type or write in the type if other
tatilizer Type ;{éjeésmy] QneNeh | Conial | Other
| m;c-;m.;mn; .Cycloﬂir.: Singie Pass @F_E@| Cter
| Toren | s '
| Torch Type (ne Plece (___LDLTm_rs;fE] Fully Demountatle | Other
: Enpector Dinsmeter z.amm-@m;n-'l nmmlu.Em'niCKner .
Frgecion Matesial ;@z Ceramic | Dther

Reevastory .02, lssued: 21 January 2022 B et .
Document Mumber: GEIT4-90075 page 2o 1 e Sl Agllel‘lt
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Preventive Maintenance Procedures

Record Pre-PM instrument performance

B Run Instrument Performance test
Record results in Instrurment Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

F Look for any obvious external damage or probiems.

@ Inspect water cooling hases, gas lines and power cord for excessive wear or damage.

E Perform a general intemal ingpection of the system for excessive dust accurnulation, clean if
NECcessary,

Fl inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the custorner as the required actions required.

[ Record the instrument operating conditions in the ICP-CES Status Results Table.

[@ Replace the polychromator purge filter.

[@ Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VOV instruments,

[ Check exhaust flow for the corract positive extraction at the exhaust duct to insure they meet
minimum specifications

P Replace air inlet dust filker

O Replace high capacity air inlet dust filter elerment if installed,

@ Remove and clean instrurnent water inlet filter.

Agilent Water Recirculator

[0 Service not applicable

™ Drain cooling fuid and remave any particles from the chilier reservoir
F Remove, clean and reinstall water inlet metal mesh filter if present.
[ Re fill with Agllent Cosl Clear cooling fiuid,

& Cleanthe cooling systern Air filter and the condenser.

Revision & 02, lasued: 21 Janusry 2022
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Agilest 5100, 5110 Praventive Malntenance Checkist

Preparation

& Discuss any spacific issues with the customer before starting.

7l Review the Instrument logbaak for recardad problems and comments.

2l Save instrument control settings before starting the procedure.

@ Perform a general inspection of the system for cleanliness.

@ Cheack for pragper instaliation of parts, assemblies, sensors ete,

Bl Check system for required installation of components and implernentation of Service Notes

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

O For HF application systems, if standard sample introduction system was not installed, ask the

customer 1o install it.

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

Revigon: ADE, ssund: 17 January 2002
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Agilent 5100, 5110 Preverdive Maintenance Checklist

SPS 3 Auto Sampler

Service not applicable

Power cycle the sutosampler and verify successful Initialization
Inspect ¥ and Z axis belts for wear, Replace 1S necessary,
Clean ¥ and Z axis slide shafts.

Using customner's racks and the Agilent software move the sample probe to the 4 outermaost
comers and ninse port, ensure that the probe is appraximately centered in the vial.

000oeE

SPS 4 Auto sampler

Service not applicable

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

(Clean the aute sampler cover panels, if cover kit is installed, with domestic window cleaner.
Check the X-axls and Z-axis drive beits for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks. incorrect positioning, damaged
edges or damaged connectors,

Pump Tubing Replacement. Replace pesistaltic pump tubing, Replace all tubing that gees
from the rinse station to the pump and from the pump to the waste/rinse bottles

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse part and ensure that the probe is cantared in the vial. If not use calibration wizard and
calibrate the position,

0O 0 0 oo Oo®

AVS 4, 6, 7 Advanced Valve System

7 service not applicable

[0 Replace valve rotor seal

O Check fittings for signs of leaks

O check tubing including autcsampler tubing for kinks or excessive wear
O Check high fiow pump for signs of leaks

Revision. AL, laguedt 27 January 2022
Dozument Number. GB014-90075
& agion: Technalogies, inc. 2072

page 2 e 2t




CréssLab

Foum Insight 10 Qutsmess

Agllent 5100, 5170 Praventiva Maintenanae Checkist

ICP-OES adjustment

& Check position of Zn peak, adjust if required.

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

E Perform Instrument Calibration

Record Post-PM instrument performance

# Run Instrument Performance test.
¥ Record results in Instrument Performance Test Results Table - Post PM,
= For systems using ICP Expent version 7.2 and above, run the following Instrument tests

Eﬁ Subsystem Communications Test
& A Flow
o Water Flow
7 Gas Flows
@ RF Generator
& Camera Test
il {ptics Test
@ Nebulizer Test

F Record the result in the Instrument Test Results Table

Revision: 402, issued: 21 Jaruary 5022 g 44
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Agilent 5100, 5110 Praventiva Maintenance Checkist

Test Resulis

Instrument Performance Test Results Table

Mote: These measurements do not form part of any specification and are for referance anly.

Pre PM Sensitivity Check Post PM Sengitivity Check

Radial Axial * Radial Axlal®
Zn213.857 im SREAR 15031 4353 1 1939 3 £763.0
$4n 257,610 nm SRER F167. 4 250788 2999 & 2Radt.4
A1 396152 am SER 7.7 9.4 9.0 35.3
K 766491 nm SBR 7.2 1614 B3 3.7

= Axial result ls not applicable for GBO16AA, G801 244 Radial View instruments.

Instrument Test Results Table

Mote: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Communications Test Pass
Air Flow Pase
‘Water Fiow Page
Bas Flows fass
R Generstor Pass
Camera Tast Pmss
Optics Test Pass
Mebulizar test Pass

Ruevisian: A 02, lssued. 21 Jaruary 2022 i
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Agilent 5103, 5110 Preventive Maintenanca Checklist

Restore Instrument

tNi4} O For HF applications, ask the customer to reinstall their sample intraduction system.
@ Leave system in an idle state: on and purging.

¥ Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procadure as a guide for final instrument set up and checkout,

Service Review

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

Record the Preventive Maintenance service activity in the customer's records/fogbook,
Record the Ph event in the Smart Alerts logbaak, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system of Ingtrurnent logbook based on the custorner's request.
Complete the Service Engineer Comments section If there are additional comments.
Review this service, parls replaced, and test results obtained with the customer.

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

Complete the Signature Page with both Service Engi

BERAEEEEE

E.

and C i
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Agitant 5100, 5110 Preventive Maintenanse Checklist

ICP-QES Status Results Table
Mote: These measurements do not form part of any specification and are for reference only.

Agilent

Measurement Standby Mode Plasma On
Mains Yoltage 731.924 VAL 278 140 VAC
Mains Current Q.053 A oo A
Ingtrurment Tesnperature 24- z C 24-4 b~
RE Alr Flow {sensor speed) 1E.0 Hz T30 Hz
Plasma Exhaust Temperature Mo measuremant S5LF “c
‘Water Flow Oscillater Mo measurement 4 Limin
Water Flow Detectar oo0 Limin 114 L/min
Weater Inlet Temperature Mg o 265 ¢
Polychromata: Temperature 35.4 " 350 T
LD Temgeriiure 2.3 C -5 C
Thermal Stabilizer 5.0 o 35,0 c
Argon Supply Pressure L3452 kPa L7457 kPa
Purge Gas Supply Pressuret] £35.7% kPa 599 dp kP
Opton Gas Supply Prassure*t - kPa - kPa
Nebuitzer Flow No measuremant e Limin
Netofizar Back Pressune Nao measurement 292 42 kPa
Plasma Gas Flow No measurement 4. 24 Limin
Audliary Gas Flow Mo measuremant 1.50 L/min
RF Powar Mo measuremant MAL4 w
RF Supply Current No measuremant % 100 A
RF Supply Vohage Mo measuremant 145, 340 v

*1 If option installed

Revialon: A 02, lssued: 21 January 2022 4
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From Inzgh to fucamo From Insight o Oetcome:
Consumed PM Parts Signature Page
Product or Model# Quantity
Pert Description Part Number where used onainid Service Engineer Comments (optional)
GAO104, BEOT1A,
Audal Pre-Optic Window GBOTE-AE0T4 G80T4A/ES015A o o A
Rl Pre-Dptic Wind BE0NO-EED15 Al 4 | !f there are any specific points you wish to nqte_as p_arl of performing the installation or other
| items of interest for the customer, please write in this box.
y Agien Water A
Agllent Cool Cleer Coolant Fluid 57030037 Recirculstor I |
|
Purge Gas Filter GROTC-60138 Al 1 | o . 4
Alr et fiter GBODC-68002 Al 1 |~ Keplcerd ot P pans
High Capicity A¥ Fiter GBO10-60189 Optioral | = TesTinstument all parameders > Dyesed,
Rotor seed for 6-7 port valve for AVSEST GB494-60002 GHAO4A GRS : —
Riotar seal for 4 port valve for AVSA BE403-60002 G8453A | = Fouid seme e of S0t pUmge gas s wat @eTive but
Rinse solution to rinse station 2 5mm id % fers o iy E A g
R ce41G-B0N2 s : Haes pant is 1T presrer necessapy TR e ] (R
Barb conneetor 2 5mm-1 Smm 1D GB4T0-B0124 P54
PYC weste ubing8mm od x Smmid, 2m  GBAT0-E0122 SPE4 |
Additional Parts may be required from engineer's stock: |
* ais drive belt 5470047500 P53
2 el drive belt 5410047400 P83
Penstaftic pump tubing, PYC ScivaFlex, 3 L P — — R -
brdgod 3710049000 5054
Service Verification
Consumed Parts Reference
(Purchased by customer, not included as part of PM) Servioe Request Number: Date Service Completed:
BODFI33A &0 31 Cel. Z2eig
é Section Not Applicable. Service Engineer Narme: Customer Name:
— ——— Uiha Mgamlelsivichai Chonnikon Suensuk
Product or Model# Quantity i
Service En i Customr Signatu
Part Description Part Number where used consumed 7 ;uoeq. g'"Ere__'J R F;::ELUEH P 1
) ey . _ iy %
Tetal numser of pages in this document:
T

Bune
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Wlhlz,:l‘:l“:&.“m
Calibration RBEri of Mettler Toledo SEVEN EASY Ph Meter
Certificate of Calibration ' MPC Control #: EV3700 Serial Number: 1232025225
Date: Mo 11, 2024 Cori Neo. 5523631031362690 ———— e
Cimtsimer: Asset ID: WL-056/11 Calibration Date:  October 31, 2024
DOUBLE 4 {1591) PUBLIC COMPANY LIMITED
1 MOOZ KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
FRACHINBURI PRACHINBURI 25140
Wark Order #: THALPT-00735 e R
MPC Control # EV2700 Sarial Mumber: 1232025225 Buffer Solution
I 1 ;
Asset (D WL-056/1 Deparment: iA STC Test Point _ Measured Value i o | uncertainty
Gage Type: PH METER Parformed By JAKRAPONG ARIYACHAT @25°C Lowe AS Found AS Left pper Rasul 1
Manufact METTLER TOLEDO ived Condition: 1
o Bpoust iBR: WETOLERARGE 401 pH 381 pH 401 pH 401 gH 411 pH PASS 0.013pH
Wode! Mumber  SEVEN EASY Retumed Condition: 1N TOLERANGE TP e e T —TroH o= e
Size: Ly Cal, Date: Oclover 31, 2024 La = ik e 20 i
TempiRH: 25.0°C 1 52.0% Cal, Interval: 12 MONTHS 10.01 pH 9.91 pH 10,01 pH 10.01 pH 10.11 pH PASS 0.013 pH
Location: Calibwation performed at Customer's facilly  Cal, Due Date Ocinber 31, 2025 Note : Accuracy by Customer - + 0.10 pH
Callbration Notes: Statamants of Pass or Fail Conformancs
Plisase rafar to the attached Calibration Report {1 paga)
L8200
Standards Used to Calibrate Equipment sy T ——
1D, Descrption Mogel Serial Manulacturer Cal, Oue Date  Traceabity # EARE =4} Tha maassred ik 02l witin I acoagtancd kit
AWRIIE PH BUFFER SOLLITION PH4.00 10405250 REAGECDN Aug 78, 2026 RﬂWJHi .N AL - it camiant wis spezherI
Awziie PH BUFFER SCLUTION P 700 1070625C REAGECON o 28 2026 T28C2AGT 1
REAGECON 'I_ ‘l %
AWRIZ0 PH BUFFER SOLUTION PH 0,00 1100525C REAGECON May 28, 2025 TISC23ET ¢
RensEcon e T W T W T st
Procedures Uised in this Event Exnant oy — { T L m
[ e e Heeing
Procegure Namas Descriplion il
MPC-PHM-0T Rev. 06 aH Maters, Genersd, Rev.08, May-24-2024 ot LT
Cakorating Technician- r O Approval: 74 4 prebatriey ol apprnamiaioly 9%, unkess earwise sfed.
I 254037006, Wenod &
o o
JAKRAPONG ARIYACHAT PADUNG SRASUAY End of Calibration Report
5 SR
— |CERT. Aavs)
Confidantial: Conrmbed Dozsmen Bapntol 1
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Certificate of Calibration

Date: Nov 11, 2024

Customer:

DOUBLE A {1981) PUBLIC COMPANY LIMITED
1 MOO2 KLONGRUNG-PRACHINEURI ROAD

THATOOM, SRIMAHAPHOT
PRACHINBLIRI PRACHINBURI 25140

MPC Control & EV3TD1

Asget iD WL-058/11

Gage Type: COMOUCTIVITY METER

Manufaciurer METTLER TOLEDD

Model Number  SEVEN EASY

Size: M

TamalRH: 25.0°C/52.0%

Location. Calibration performed at Cusiomar's facility

Calibration Notes:
Hease refer 1o the atiached Calipration Report (1 pags)

Standards Used to Calibrate Equipment

Modal
190724

1.0, Description.
A2AEE CONDUCTIITY SOLLITION

Procedures Used in this Event

Procedure Name
MPC-PHM.001 Rev, 08

Calibrating Tectnician II
|

JAKRAPONG ARIYACHAT

TANEE.
~RONTHABU) 11173 PHALAND
3 0 e

ANTIABL

Cert No. 5523631031362681

Work Order # THALPT-00735

Serial Murmber: 1232025828

Department: A

Pertormed By: JAKRAPONG ARIYACHAT

Received Condition: 1IN TOLERANCE

Feturned Condition: 1IN TOLERANCE

Cal, Date: Oetober 31, 2024

Cal, Inserval: 12 MONTHS

Cal. Dus Date; October 31, 2025
Serial Manufaciurer Cal. Due Date  Traceabllity #
TRM-5-2019 REAGECON dan 22,2025 TRM-S-2019/ NIMT

Description

oH Males, General, Rev 06, May-24-2024

QG Appraval

PADUNG SRASUAY

AT 58 FA8. 08 S BETOMAT. Lot iy

o st

|CERT, Rew 5|

Page 1ol 1

WCRD PRECIIIN CALIBRATICH LABGRATORY (THALAND L. LT
AOAD, TAMBCL SEET) T

b y
[/ PRECISION

Certificate of Calibration

Date: Nov 11, 2024
Customer:
DOUBLE A (1991} PUBLIC COMPANY LIMITED

1 MOD2 KLONGRUNG-PRACHINBUR] ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140

HONTHABLITS 11120 THARAMD
T

CaLaEATIn A1
L A

™
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Calibration Report of Mettler Toledo SEVEN EASY Conductivity Metar

R

Cert No.  5523631031362694

‘Wiork Order #: THALPT-00735
MPC Control#  EV3702 Serial Mumbar: BOIZ0EETI6
Assal ID: WL-PHMIOI Dapartmant: L)
Gage Typo FHDO METER Parformed By: CHANKIAT PHOLKAM
Manufaciurar: METTLER TOLEDD Received Condition: IN TOLERANCE
Modet Mumber:  SEVEN GO DUO Raturned Condition:  I1M TOLERANCE
Size: NiA Cal. Date: October 31, 2024
TampiRH: 26.0°C / 62.0% Cal intarval: 12 MONTHS
Location: Calibration parformed at Customer's facility Cal. Dus Data: Ociober 31, 2025
Callbration Notes:
Pleasa rafer to the attached Calibration Reporl {1 page)
Standards Used to Calibrate Equipment
1D, Descngtion. Model Serial Manufacturar Cal. Due Date  Tracaahddity #
Awzats FH BUFFER SCLUTION BHA00 10a08zsC RERGECOM g 25, 2026 AC23H1
REAGECON
AWZITE PH BUFFER SOLUTION PH 700 10705250 HEAGECON 28, 2028 TREC2IGT |
REAGECON
AWz PH BUFFER SCLUTION FH 000 11008260 REAGECOH May 28, 2055 1125C23E1
REAGECON
Procedures Used in this Event
Procedute Nams Deecription
MPC:-PHIO01 Ray. 06 o+ Mesers, Ganaral, .06, May-24-2024
Callbrating Technician: ; P Qc Approval:
Cmnkm. ; !
CHANKIAT PHOLKAM PADUNG SRASUAY

T
MPC Control #: EV3701 Serial Number: 1232025828
Asset ID: WL-058/11 Calibration Date:  October 2024
Measurement Results
STD. Teat Read]
Nominal Unit | Temp. | Point@ '::"“;" e e ‘L’:“I’: Resup | Unesrainty
Temp As Found] As Lett
413 uSlom | 25.0°C 1413 1403 1412 [ 1412 1423 PASS: 16
Note : Accuracy by Customer - = 0.5 %
Statamunis of Fass or Fail Canformance
r 230es
Pase = CEmE wih s
- _ w-.—.u--_...mm—;.
iy i Th pseiised vais i oot witn T bovpbince e
A - WL CETRANY weT, tpec A sr
g BB ¥
S - T e FALE B iy acseann Lo
Eapanond incwtensy r} s
AN SO S Vo L R ARt - teewnl
s
= Lovesr Bt Tokoimen:
-t
aveataity o amzvorraby 1% stent Fharasd valel
T, 12006
End of Calibration Report
Confidentiak: Conated Doarman. Pap 1ol 1
TGP0 el
[J PRECISIC
Calibration Report of Mettler Toledo SEVEN GO DUO Ph/Do Meter
MPC Control #: EVaTne Sarial Number: B932068736
Asset ID: WL-PHMO2 Calibration Date:  Oclober 31, 2024
Measurement Rasults
Buffer Solution
STD Test Point Maasured Value Uncertainty
K Lower Limit Upper Limit Rasult
@25°C AS Found AS Loft &
401 pH 381pH 4.00 pH 4,00 pH 411 pH PASS 0013 pH
7.01 pH 5.81pH 6.85 pH 6.05 pH 7.1 pH PASS 0.013 pH
10,01 pH 891 pH 10.00 pH 10.00 pH 1011 pH PASS 0.013 pH
Note ! Accuracy by Customer - = 0.10 pH
Statements of Pass o Fail Condormance.
I TS 32006
PSS - Compiant win spocifiston
G _ The msanssd vae & ol wthin B asoinen brés .
FAL = oo i i
1 '} $J AL pper Spachied Tammnce:
Lreatarsy Gaar fare — %_ - _+__ —— i — AR —— Upper ATt L
fparte artam, Pl
Unmroet s + - P Hamral
Pass
§5% Crparded
‘ambeteity of appromately B0%. Gniees ahetwae viales.
e 24032000,
End of Calibration Report
Confidantial: Conmied Doinsn Page | of 1
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I onplimn— Calibration Report of Memmert WNB22 Water Bath
Certificate of Calibration e
Date: Nov 11, 2024 Cort No. 5523631031362605 MPC Caontrol # Evarn: Sorial Numbar: 1518.0890
Customer: Asset 1D: WLAWTEIOZ Callbration Date:  Owiober 31, 2024
DDUBLE A (1991) PUBLIC COMPANY LIMITED
1 MO02 KLDN’.??LWGFRJ\CHINEUR[ ROAD
THATDOM. SRIMAHAPHO Measurement Results
PRACHINBLURI F'R.M:HIN.BURI 25140 Wark Crder # THALPT-O0735
Saction 1 : Temparature Distribution
. Temparature @ 85 °C
MPC Control #:  EV3TO3 Sarial Mumbes: L518.0680 e =
Asset 1D WLWTBIO2 Deparimant: A e i e v ": I.:ﬂ | Rt | Y
Gage Type: WATER BATH Parformed By: CHANIKIAT PHOLKAM
Manufacturse MEMMERT Received Condiion: 1N TOLERANCE Swuorkt | fE00 | BN | WD CBANRT | BN | PRER 20
Model Number:  WNBZZ Relumed Condition;  IN TOLERANCE Sensord2 | B5.00 84.00 B4.81 8.8 BSOD | PASS | £D.35
Size: His Cal, Date; Octaber 31, 2024 Sensar3 | 8500 a4.00 B5.13 8513 BEOD | PASS | D35
TempiRH: 25.0°C 1 52.0% Cal. Interval: 12 MONTHS Sensoré4 | 8500 84,00 8518 8515 BEOD | PASS | +0.38
Location Calibration performed 2t Customear's facility Cal. Dusa Date: October 31, 2025 pr— .00 00 T 55 B0 FhaS 2035
Calibration Motes:
Please refar 1o the attached Calibration Repart (2 pages) Section 2 : Chamber Perfarmance
Satting Indicating Measured Measured DOverall
Temp ("G Temp ("C) Unifarmizy (*C) Stabsity "C} ariation [*G)
Used to 850 850 140 0a 10
[1:3 Deseription, Madel Serial Manufacturer  Cal. Due Date  Traceability # Accuracy By : Customar Specification £ 1°€
EQF16S DATA ACCOUIEITIDNEWITCH LNIT 348TaN MY 346280 AGILENT Mar 13, 2025 EERIEIN0I0TTER0E
IMP-TH
Procedures Used in this Event
Procedure Name Description
THI LAB ACC G20 Guitalines for Callbration and Chacks of Tamaesmture Cantrofied Encosures @ —— ka ._

Publication Referance :

<
I

Calibrating Technician: thho‘t P QT Approval:

CHAMKIAT PHOLKAM PADUNG SRASUAY

ICERT, Rev 8)

Fage 1of ¥
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HONTHADIURE 11728 THALANT
EEL A

-

Calibration Report of Memmert WNB22 Water Bath

Certificate of Calibration
MPC Control #: EVaT03 Serial Number: LE18,D650 Date: Now 11, 2024 Cert No. 5523631031362687
Asset ID: WLWTBI2 Callbration Date:  Ooiooer 31, 2024 Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED
1 MO02 KLONG?WGFRACHNEURI ROAD
Statumants of Pasa of Fall Cenformanca THATOOM, SRIMAHAPHO
PRACHINBURL PRAGHINBUR[ 25140 Waork Order #: THALPT-H0T25
MO 308
MPC Comtrol & EV2T04 Serial Mumber: L508.0973
MS5 = Gonplomeh ymstskr Assat D0 WL-WTBID1 Department NiA
L TR v oyl Gage Type: WATER BATH Farformed By CHANKIAT PHOLKAM
Fat i I':-‘“-T-ma-umuwmm Manufacturer: MEMMERT Recaved Condition:  IN TOLERANCE
B S ik | Model Numper: WNB22 Relurnad Candition: 1N TOLERANCE
1 Seze MR Cal. Date: Octaber 31, 2024
TempiiH 250°C 1 52.0% Cal. Infenval 12 MONTHS
Location: Calibration parformad at Customers facility Cal. Dus Date: Ociober 31, 2025

Calibration Notas:
Please refer to the attached Calibration Regert (2 pages)

4 Used to
rchabdy of JpOTOnbey B s S skl
o 8 o, Descriglion. Model Serial Manufacturer Cal, Due Date  Traceabdty &
ECE1AR  DATA ACCLISITIONSWITCH UNIT  34a70A MY a5z AGILENT Mar 13,2025 5236310007 79306
| MP-TH

End of Calibration Repert Procedures Used in this Event

Procedune Name Dasaription

THA| LAB ACC G20 Guidslines for Cadbraton and Chicks of Temperatune Contralied Enciasures.
Publication Rederence

Callbrating Technician: " P QC Approval:
( von kol 1.
CHANKIAT PHOLKAM PADUNG SRASUAY
s o - - T
v o . fia3

|CERT. Rew 8|

Paga 2of 2



A ! T
~J PRECISION

Calibration Report of Memmert WNEZ2 Water Bath Calibration Report of Memmert WNB22 Water Bath
MPC Control #: Evara Sorial Numbar: 15080873 MPC Control # EVITO4 Sarial Number: L508 0873
Asset 1D: WLAWTE Callbration Date:  Oaiober 51, 7024 At WLWTE Calibration Date:  Oclabar 31, 2024
Measurement Results Stinermncts o1 P o Fiil Conformancs
Saction 1 : Temperature Distribution e
Temperature @ 85 °C
UUC  |Lower Limil | STD Reading 'C} | ljpoer Limit Ucertainty PSR = Conghenl e sl
Sensor No. R
SN0 loatling 'C1|  ('C) | AaFomd | AsLef rey WLy mey T g e
Sensart a8.00 84.00 a5 850 BE.00 PASS =035 o " l':::-dw st et e papanon ik
Sensor¥2 | RS.00 84.00 B475 8475 BEOD | PASS [ £0.35 o e i
Sensordd | 8500 84,00 B5.07 8502 BAOD | PASS [ £035 |
Sensorgd 8500 84,00 B 8613 BG.00 PASS £D.35 90 PR ¥ B o
Semsords | BS.00 a4.00 £5.21 8521 B6.00 | PASS | xD3s i i
o
Section 2 : Chamber Performance — - — I P
Settng Indicating Maasured Measured Cwvaral
Temp (' Temg (°C) Unifarmity [*C) Stabiity {"C) Variation ")
85.0 850 182 07 1.8 i herwachiog st $
Accuracy By ; Customer Spacification £ 1°C . P Hebt -
End of Calibration Report
@ . [T
. @ s £
P ' o o@ |
o1 ' 3 ' |
y : : :
¥ H i T i
! W H | v
i v ;
H T
w W
Page 1nf2 Page 2ol 2
[ ,), DQEC |SPC‘N mn:;nsn:“m:mvmm‘wummum
= NCHTHAIIRS 11120 THAL ASD -
o2t 24
E x % Calibration Report of Dixell XRO6CX-5NOC2 Cool Room
Certificate of Calibration o
Date: Nov 11, 2024 Cert No. 5523531031362700 MPC Control #: EVATOE Sarfal Number: LIOGEXEXS00
Customer: I ID'_TE16-52B_ e ——
DOUBLE A (1981) PUBLIC COMPANY LIMITED -__D‘“’-"— Calibration hh.i Oedober 31, 2024
1 MO02 KLONGRUNG-PRACHINBUR| ROAD
THATOOM, SRIMAHAPHOT
PRAGHINBURI PRACHINBURI 25140 Wrk Ordar #: THALPT-00735 Measurement Results
Section 1 : Temperature Distribution
MPC Conrod#: EV3T06 Serial Number: LIOGEXBXS500 Tomparaturs @ 4 °C
Agset 1D DARC-TE15028 Department: MiA
UUC  |Lowerlimit | STOReadng (°C)  fijpcar (mit Usartainty
Gage Type: COOL ROOM Pariormed By: JAKRAPONG ARIVACHAT Ll PR R Errver vy oy | Resit | ST
Manufacturar: DIXELL Received Condition:  IN TOLERANCE 5 r!l! Tio s ¥ :
Madel Number:  XROBCK-SNOG2 Returned Conddion: N TOLERANCE s : i a2 By pAse ] se
Size NiA Cal. Dats: Oictobar 31, 2024 Sensorsz 400 200 486 466 600 | PASS [ 038
TempiRH: 28.7°C § 58.0% Cal. intarval: 12 MONTHS Sensanid 400 200 481 281 600 | PASS | £038
Location: Calibration performed &t Customer's fachty Cal. Dus Date: October 31, 2025 ‘Sensomd 400 200 48T 487 B.00 PASS 035
Calibrati z
afbrution Notes: y Sensor#s 4.00 200 a8z 462 600 | PASS | =038
Please refer to the attached Calibration Report (2 pages)
Section 2 : Chamber Performance
Setling Indicating Measurod Maasurad Caral
Standards Used to Callbrate Equipment Temg {*C) Temp {*C) Uniformity (*C) Stability (*C) ariation [*C)
0. Description. Moadel Serial Manufaciurer Cal. Due Dats  Tracaability # 40 4 n2e 12 2%
EQE18E  DATA ACOUISITIONSWITCH UNIT - 345704 MY 34s2E AGILENT Mar 13, 2025 5523831030775306
I MP-TH Agcuracy By : Customer Spacification £ 2 °C
Procedures Used in this Event
Procadure Name Description Sensor Installation Location
THAI LAB ACC G-20 Guisalines for Calibration and Checks af Temperaturs Cantralied Enciosurs
Putlication
U‘ I;
Caliorating Technician i QC Apgroval: o 81 i
I i .
}' Ll
JAKRAPONG ARIYACHAT PADUNG SRASUAY
]
+ o
o T S e L e L e
Page 1ol |CERT. Rav 3]
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Calibration Report of Dixell XROECX-SN0OC2 Cool Room

Asset [D:

MPC Control 8

EVATOE

DARC-TE 18020

Snrial Numbar:
Calibration Date:

LIOGBXBXS00

Octaber 31, 2024

Statamants of Pass or Fall Canformance

EE G

Foraphars w specFcon

s P s e srapimnce kv,

[

o

e w4 o 4 e .

teranie

Mot oreghant sl sz en

S ﬂ

[ —

4 e it

e R — s —

/.~|v~.\

1S

25403 00 e

End of Calibration Report

[/ PRECISION
Calibration Report of Accuplus 1250 Incubator

Paga 2 of 2

[J PRECISION - aum

Certificate of Calibration

Date: Nov 11, 2024
Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBLURI ROAD
THATDOM, SRIMAHAPHOT
PRACHINBUR| PRACHINBUR| 25740

Cert No. 5523631031362600

Work Ordar #: THALPT-007T35
MPC Control #  EV3IT0S Serial Number 0213-0004
Assat D WL-INC/D2 Deparment: NI
Gage Type: INCUBATOR Perfarmed By: JAKRAPONG ARIYAGHAT
Manutaciurer ACCUPLLIS Received Condition:  IN TOLERANCE
Model Numges 1250 Feturned Condition:  IN TOLERANCE
Size! Nia Cal, Date: Octover 31, 2024
TomgRH: 23.5°C/ 56.0% Cai, Interval: 12 MONTHS
Location: Calibration performed at Customar's facility Cal, Due Date: Oelober 31, 2025
Calibration Notes:
Plaase reler 1o the attached Calibration Report (3 pages)
Used to Calibrat
1.0, Description. Muodal Serial Manufacturer Cal. Due Date  Traceability #
ECEIET DATA ACOURSITIONSWITCH UNIT 348704 ha AGILENT Mar 13, 2025 5523631030778300
IMPTH

Procedures Used In this Event

Procadure Mame Deseriplion

THAI LAB ACC G-20 Guideines far Calibration af Controbed

Pusikcation Referanca
Cafibrating Technician i QT Appraval:
'.}. Yy
JAKRAPONG ARIYACHAT PADUNG SRASUAY

-

MPC Con

trof #:

Asset ID:

EV3TOS

WL-NCHZ

Sarial Mumbar:

02930004

Calibration Date: Octaber 31, 2024

Measurement Results
Section 1 : Temperature Distribution

Temperature @ 20 ‘C

STO Raading {"C)

S0 SH:'L*JQC(‘CF Lmia‘tﬁl;lm As Faund As Lalt wpr'clih Gemil UG\:";W
SensoM 2000 18.00 1\ \n 21,00 FASS 2035
Sansoawd 20.00 19.00 19.70 RN .00 PASS 035
Sansowd 20.00 19.00 1975 19.75 21.00 PASS 40385
Sansod 2000 19.00 1980 18.80 21.00 PASS 2035
Sansort 20,00 18.00 1982 19.82 21.00 PASS 2035
Sansorw 20,00 19.00 1’7 18.77 21.00 PASS 2035
Sansor#? 20,00 9,00 18.73 18.73 21.00 PASS 20356
Sensordd 20,00 19,00 ww 1w 21.00 PASS 2035
Sansor#d 20,00 19.00 9T 18.71 21.00 PASS =035

Temperature @ 29 °C

st om0 ™ v | e ro || T
Sensar#! 28.00 28.00 2845 2845 3000 PASS =035
Sonsor#? 2800 28.00 28.50 2850 30.00 PASS +0.38
Snnsorfd 2900 28.00 85 285 3000 PASS +035
Spnsord 2800 28,00 2852 2852 30.00 PASS +036
Sensarlis 29400 2800 2847 2847 30,00 PASS +036
Sensardf 28.00 28,00 2B.45 28.45 30.00 PASS 035
Sensard7 29.00 2800 28.50 28.50 30.00 PASS +035
Sensar§ 28400 28.00 28.42 28.42 30.00 PASS +0.35
Sengort9 2900 28.00 2847 28.47 20.00 FASS +035

Page 1ol 3

Page 1001
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[J PRECISION
Calibration Report of Accuplus 1250 Incubator
MPC Contral #: EV3T05 Serial Number: 0213-D004
Assal 10 Caliration Date:  October 31, 2024
Section 2 : Chamber Parformance
Satting Irddicating Measured Measurad Ovmrall
Tamp {*C) Tamp {*C) Uniforrmity {*C) Stability {*C} Wesiation {*C}
200 00 0.38 0.57 115
280 200 021 032 0.86
Accuracy By : Customer Specification = 1°C
Sensor Installation Location
24
1 TN e
ne
5 ®
6 48
[
n

Page 2 al
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Certificate of Calibration

Calibration Report of Accuplus 1250 Incubator Date: Mov 7, 2024

Cert No. 5523631031354570

Customer:
MPC Control #: EVITiS Sarial Number: 02130004 DOUBLE A (1991) PUBLIC COMPANY LIMITED
Asset D WL-INCIOZ Callbration Date: Culober 31, 2024 1 MOO2Z KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT Wark Crdur # THAI-32268005
PRACHINBURI PRACHINBURI 25140
e o st ol okt MPC Canirol #  EV3388 Serial Number: 18008
el 3 Asset ID: WL-TMMWOT Daepardment: M
Gage Type: THERMOMETER Performed By: KHOMSAN SAENGKAEW
Pt = Conphan ke Manufacturer, PRECISION Received Condition: OPERATIONAL
pagm o~ emeane e i scoaans Kk Model Number:  Ni& Retumed Condition: REPORT OF VALUE
o = Trm Tminrnd esim ol e e acscianes ki Size: MNiA Cal. Date: Movember 06, 2024
! Temg/RH: 28.0°C/600% Cal. interval: 12 MONTHS
LS = Mo DOnDRIN R S0e 0N = ~ ooy
4 Localion: Calibration performed at MPC faciity Cal. Due Date: MNavembar 06, 2025
) o Callbration Notes:
— ’ Lo s ¥ e oo The L . g <
npad By % P user shall determina the suitability of the equipment for i's méended use. Tha calibration status is defined as Report of Ve,
FERTRT = S B R et e e o e Piemi i 10 o ettoctiad. Coletion Fper] (Y pece)

478 G

Standards Used to Calibrate Equipment

ey 1.0 Descriplion, Model Serial Manufacturer Cal. Due Data  Traceabdily #
il s g 354 bt chaneaa sl S Ll
Thas s gt somcios v TXVEL THGS 017 st ANV 25403 3005 lioc & Suaed s Bt o Teu ity Fio At PLA'IT'I:ELJHR:;ESISMNCE b ot .AS}?LSEWT:;G polid ek
Procedures Used in this Event
End of Calibration Report
Procedure Name Dascription
MPC-TEM-D01 Temperalure Sensars, Indicalons, and Controlled Unanciosad Temparature:
Devices, Rev 07, May-17-2024
Calibrating Technician: 5 QC Approval:
KLUM FAW
KHOMSAN SAENGKAEW PADUNG SRASUAY
The b, & eonarign
chuinkity of 4 1207, 1904 Eibln. Buvuens sendeed

oy it FSOMET TTIZS-20VT, ANSINCEL 294511084, ANSUNCEL 2530.3-2005, MRC Quakty Manual, MPC G50

5
‘a1 with cuslomer purchasn crder

Ay e ant
a, e partuns criy
daithad
manduouers s o P Th n et i e g
Page 30f3 Page 10f 1 {CERT, Rew Iy
= . W,
Bt TN M _RO S
PRECISION [J PRECISION st S A
NERITIATGR 11132 1AL
e E)
Calibration Report of Precision Thermometer ’l@ﬁ Er
A S
Certificate of Calibration i
MPC Control #: Evaies Serial Number: 12008
Date: Nov 7, 2024 Cert No. 5523631031354527
Asset ID: WL-TRAMIT 62024 Clsiamer:
DOUBLE A (1981) PUBLIC COMPANY LIMITED
1 MODZ KLONGRUNG-PRACHINBURI ROAD
Measurement Results THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Waork Ordar # THAL-IZ268995
STD Setting UUC Reading (°C) Corraciion Uncartainty
°C) As Found As Left (°C) ("C) MPC Control #:  EV3305 Sesial Number: IR
0.00 0 o 0.00 +0.047 Asset I0: WL-DTHD1 Depariment: NIA
50.00 50 50 000 0049 Gage Type: DIGITAL HYGRO - THERMOMETER Parlormed By: KHOMSAN SAENGKAEW
0.00 P pre 00 e Manutacturer: WA Received Condition: IN TOLERANCE
Model Number:  NIA Returnad Condition: 1N TOLERANCE

UUE : Unit Under Calibration, Immersicn Type : Total Immersion

Size; A Cal. Date: November 06, 2024
TompiRH: 23.0°C/50.0% Cal. Interval: 12 MONTHS
The user shall determins Me suitabiity of he equipment far 03 inended use. The calbralion slakus s defined as Report of Valus, Location: Casibration perfarmed at MPC Facity Cal. Due Date: November 05, 2025
The sxpancet uncestainly of measuramant is slated as ihe standard uncerlainty of meaaurement mulliplied by the coverage tactor Calibration Notes:
k=2, which for & nomel to [ vl 5%, uniess Please refer to the attached Callbration Report (1 page)
Used to C. uip
Endiet Culihimizon Repork 1. Description. Model Serial Manufaclurer  Gal Due Date  Traceability #
AS541 PLATINUM RESISTANCE 1620 a7 ROSEMOUNT Jun3. 2026 552363T0I1246251
THERMOMETER ANALYTICAL ING {MP-GY
EADS3T HYGROLOG HL-NT2-DVHCZA-5 6125037 HE0T 7548 ROTRONIC Mar?, 2025 A51220085400939 )
8 METH
Procedures Used in this Event
Procadure Name Description
MPC-THD-001 Rev. 03 Temperature, Humidity and Dew Point Devicas. Ganaral, Rav.03, Jul-15-2024
o s 4
Calibrating Technician: 5 QC Approval ‘é
Z2
Khom sam. 3
KHOMSAN SAENGKAEW PADUNG SRASUAY
srurpmers o rass PR - i
s o v e o
s Casmanies e v
s bl
e e e e L L e
FEAARID. trae pmemrs 73 o B 2 A et e o o it T o e i 4 et R e 1
jrocopthiasbemmeeudhpieppetinbp g oon
R — - e . et e g
T ; Tl P e
(CERT. e )

Fage a1
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Calibration Report of Digital Hygro - Thermometer

MPC Control &: EV3395
Asset ID: WL-DTHO1

Serial Numbar: MiA
Calibration Date: November 6, 2024

Measurement Results
Section 1 - Temperature Measuramant

STD Reading | Lower Limit UUC Reading ("C) Upper Limit Resylt | nesrainty
c) =] As Found As Laft (°C} ")
20.00 18,00 19.8 19.8 21.00 PASS +0.051
25.00 2400 24.6 24.6 26.00 PASS +0.055
Section 2 - Humidity Measurement
STD Reading | Lower Limit UUC Reading (%RH) Upper Limit fasult Uncertainty
{%RH) (%RH} As Found As Laft (%RH) (WRH)
30.00 28.00 29 29 32.00 PASS 075
50.00 48.00 50 50 52.00 PASS 12
T0.00 G800 70 70 T2.00 PASS +13
ULIC : Unit Under Calibeation, Temperalure @ 25 "C
Accuracy By v +£17C, Humnidity : + 2 %RH
Statemants of Pass or Fail Conformance
2540 32600
Pass - Complond s apscision
Tha mazsires v & witin scceptonce s
L ki
L _ :mmﬂ-mummmmm
FaiL - Mot comtbant with seacbzsnon {
;1 4 -
i e S = _T_ 1 Fan: —Bah
[ T — % .
namanet e vy St L i
RL33
i i i - — ——— Lwer Acceplarca Lin

=3, which e+ ok b b mvarage

robabity of sty #7%, urieens olfecwes sinied
This cobbradon repan comobas win ISCFIEC 11126 2017 and ANSINHCEL 2540 12008 Mnthod 1§ — Gasrd Bands flaaed on Taxt Lincartanty Hato

End of Callbration Report

Page 1 of 1

a3
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Calibration Report of Digital Hygro - Thermometer

MPC Control & EV3336
Asset ID: WL-DTH/D2

Serial Number: Mif
Calibration Date: November 6, 2024

Measurement Results
Section 1 - Temperature Measurement

STD Reading | Lower Limit UUC Reading ("C} Upper Limit syt | Uncenainty
'C) "Gl As Found s Left 1"C) "C)
20.00 19.00 200 200 21.00 PASS +0.051
25.00 24.00 251 25.1 26.00 PASS +0.055
Section 2 - Humidity Measurement
STD Reading | Lower Limit ULIC Reading (%RH) Upper Limit Result Uncartainty
(%RH) {%RH) As Found As Laft (%RH) {%RH)
30.00 28.00 29 29 32.00 PASS +0.75
50.00 A48.00 48 48 52,00 FAIL 12
7000 B8.00 69 69 72,00 FAIL *1.3
UIUIC @ Unit Under Calibration, Temperature & 25 °C
Acsuracy By 3 + 41 °C. Humidity © & 2 %RH
Statements of Pass or Fail Conformance
L g 2nan 1m0
Tha ststus T
Pasg = Gompkant vl apessbeshon
ousgr T measd v w et st bty .

The meazsed vobun 1 ot wien e acoopiasce el
s,

FAL - ‘ot oompiart wib spociioTion %
L 14
i B T T ] I PP
D—— s T O
T asat ]
PASS
P PR Tt Sl —_— S Tt
e 2 whieh kn e

Th THEE AT 754037006, Mahed & — (s Bands Eased on Tost Uncortesty atn

End of Calibration Report

Page 1of 1
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Certificate of Calibration

Date: Mowv 7, 2024
Customer:
DOUSLE A (1931) PUBLIC COMPANY LIMITED

1 MO02 KLONGRUNG-PRACHINELRI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBUR| PRACHINBURI 25140

MPC Control #: EV3396

Asset ID: WL-DTH/02

Gage Type: DIGITAL HYGRO - THERMOMETER
Manufacturer: A

Model Number:  N/&

NonTHABLA

Prrorrer
DMINTINAL UESS MDA

A YRR

Cert No. 5523631031354528

Work Order #: THAI-32268995

Serial Number: A

Depariment: M4

Pesformead By: KHOMSAN BAENGHAEW

Received Conditien; 1N TOLERANCE
Returned Condition: 1N TOLERANCE

Size: NI Cal. Date: Nevember 06, 2024

Temp/RH: 23.0°C  50.0% Cal, Interval; 12 MONTHS

Location: Calioration parformed at MPC facility Cal. Due Dats: November 06, 2025

Calibration Notes:

Please refer 1o the attached Calibration Report (1 page}

Standards Used to Calibrate Equipment

LB, Description. Mesdel Serial Manufacturer Cal Due Date  Traceability #
ASE541 PLATINUM RESISTANCE 1820 87 ROSEMOUNT Jun 32006 SSIM1001246261
THERMOMETER ANALYTICAL INC I MP-GY
EAQ537 HYGROLOG HL-NT2-DVHC2A-5 61280374/607 7648 ROTRONIC Mar7, 2025  S51220085460935 |
L] MF-

Procedures Used in this Event

Procedure Name
MPC-THD-ODT Revw. 03

Description

Temperature, Humidity and Dew Poinl Davicas, Ganaral, Rev.03, Jul-15-2024

Callbrating Technician: ~ QC Appraval:
W~
KLW Jam . 2
KHOMSAMN SAENGKAEW PADUNG SRASUAY
i B i e i i i
s <¢«|.-_
ke
TERIRT 28 VAT - e aek s ot ambvs o ey e e 8
o AT
e e e b e,
T T T R T R I S Pyt et e O
Page 1cf1 TR, Rev 8
Eic i, & \__/ 2
PRECISION e e %_
D e e ] ;
I X ¥
ey

Certificate of Calibration

Data: Mov 7, 2024
Customer:
DOUBLE A {1891} PUBLIC COMPANY LIMITED

1 MOOZ KLONGRLUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
FRACHINBURI PRACHINBLIRI 25140

MPC Control EV3307

Asset I WL-OTHI03

Gage Type: DIGITAL HYGRO - THERMOMETER
Mandacturer:  ELITECH

Model Number,  BT-3

AR

Cert No. 5523631031354532

Wark Drder #: THAI-32268596

Serial Mumber; (L1

Depariment: MR

Performed By: KHOMSAN SAENGKAEW

Recaived Condition: IN TOLERANCE
Returned Condilion: 1IN TOLERANCE

Siza: A Cal. Date: Movember 06, 2024
TemplRH: 23.0°C ! 50.0% Cal. Interval: 12 MONTHS
Location: Callbration performed at MPC facility Cal. Due Date: Neovember 06, 2025
Calibration Notes:
Please rafer to the attached Calibration Report (1 pags)
S tds Used to Cali Equi
Lo, Deseription. Moded Serial Manufacturar Cal. Due Date  Traceability #
ASB547 FLATINUM RESISTANCE 1620 257 ROSEMOUNT Jun3 06 BSIIEI031266281
THERMOMETER ANALYTICAL ING | MPGY
EANSIT HYGROLOG HLNT2-OMHE20.5 6123037406077946 ROTRONIC Mar7,2025  551220085450039 (
E MP-TH
Procedures Used in this Event
Procadure Name Diescription

MPC-THO-001 Rev. 03

Temparatune, Humidity and Dew Painl Davices, Genaral, Rev.03. Juk15-2024

Calibrating Technician: | QC Approval:
.K}'ﬂ'!'ﬂ SA W L}
KHOMSAN SAENGKAEW PADUNG SRASUAY
s 5 8 514, RS, 1 s e P—— o e vt st 7
e i S
oo e it
Al LR i ot o st e e o e
e i e 28

A"t
ety 301 it 11 i £ e foray i o e

{CERT, Rev 8)
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PRECISION

Calibration Report of Elitech BT-3 Digital Hygro - Thermometer

MPC Control #: EV33g7 Serial Number: MIA
Asset ID: WL-DTH/03 Calibration Date: November &, 2024

Measurement Results
Section 1 - Temperature Measurement

STD Reading | Lower Limit UUC Reading (*C} Upper Limit Resut | Uneertainty
[5=] (*C As Found As Left °C) "C)
20.00 19.50 19.8 19.8 20.50 PASS +0.051
25.00 24.50 24.7 247 25.50 PASS +0.055
Section 2 - Humidity Measurement
STD Reading | Lower Limit UUC Reading (%RH) Upper Limit Result Uncartainty
(%RH) (%RH) As Fourd As Left (%RH) {%RH)
30.00 27.00 29 29 33.00 PASS +075
50.00 47.00 51 51 53.00 PASS 12
T0.00 &7.00 T0 7o T3.00 PASS +1.3
ULEC : Unil Under Calibration, Temperalure & 25 "C
Agcuracy By jon :£0.5°C, Humidity : £ 3 %RH
Staternents of Pass of Fall Conformance
B0 3F06

Pasy - Cormgrant wh spechcaion

- _ Ch magaused vikie = witwe accopimce e
[r—

Pt _ h magaused akic = rat wites i acceptonce ime
Henmute 8 prben

FaL - Bhck sorephors weh spactahon %

-2 v o & cowbrage

T AT 25400 3005 Metherd & — Gy aschs Baoed om Sast Lincarianty Rase

End of Callbration Report

Page 1of 1



