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List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption IRON Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 26/1/2026 25/1/2027
Spectrometer (Thailand) Co.,Ltd. Checklist
2 [Mercury Analyzer TOTAL MERCURY NIC. Japan RA-4500 / 17780278 Coax Group Corporation Ltd.| Preventive Maintenance 2/7/2025 1/7/2026
Report
3 |Inductively Coupled ALUMINIUM Agilent 5110 VDV(G8015AA) / MY1803001 Agilent Technologies Preventive Maintenance 3/11/2025 2/11/2026
Plasma- Optical Technologies, USA (Thailand) Co.,Ltd. Checklist
Emission
Spectrometer(ICP-OES)
4 [UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP26-012 18/5/2026 17/5/2027
Spectrophotometer
5 |UVNVIS AMMONIA-NITROGEN Hitachi High-Tech U-5100 / 23A4-008 DQE Services Co.,Ltd. SP26-014 18/5/2026 17/5/2027
Spectrophotometer Science Corporation
Tokyo Japan
6 |Turbidity Meter TURBIDITY (NTU) Oakton T100IR / 1120501017 Technology Promotion 25CH1053 9/9/2025 7/9/2026
(Portable) Instruments(China) Association (Thailand-Japan)

Due Date of Calibration*

: Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025
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List of Instrument Certificates for Environmental Quality Analysis

No. |Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Dfate c?f Due date of
No. Calibration Calibration*
1 |Atomic Absorption MERCURY Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 26/1/2026 25/1/2027
Spectrometer (Thailand) Co.,Ltd. Checklist
2 |DO Meter DO Horiba LAQUA-DO210 / HE2L0016 Technology Promotion 26TwWda7 26/2/2026 26/2/2027
Association (Thailand-Japan)
3 [UV-VIS NITRATE NITROGEN Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP26-012 18/5/2026 17/5/2027
Spectrophotometer

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025



! ELL, Inspection
United Analyst and Engineering Consultant Co., Ltd.
TEMS SPECIFICATIONS RESULT JUDGE
1. Quantity Accessories are complated, GOoD OK
: 2.1 Overall Appearance  [No visible damage. GOOD
Automatic Mercu ry Ana EYZBF i 2.2 Parts / Cables Corectly placed and connected. [elelals} i
Model : RA-4500 3, Indication Namepiate | Label Plate and Label are indicatad. GOOD oK
4. Salf chack
z E 4.1 GLP Counter  |Mercury Lamp 5000 hours 110 he oK
Ffe\!e ntive Ma!ntenance Re pon Membrane Filter 2000 hours or 1 year after replace =1hr 0K
Main Pump Tube 750 hours or 1 year after replace <1hr oK
(Absorbad Hg 1500 mg <1hr OK
P1 Tube 2000 hours or 1 year after replace <1hr [+4
SERIAL No. RA-4500 : 11780278 P2 Tube 2000 hours or 1 year after replace <1he oK
Soft version : Ver2.0.5 P3 Tube 2000 hours or 1 year aher replace <1hr oK
ROM version : Ver 2.0.2 P4 Tuba 2000 hours or 1 year after replace <1hr oK
PS5 Tube 2000 hours or 1 year after replace <1hr oK
PG Tube 2000 hours or 1 year afer replace <1hr oK
DATE : 02 JULY 2025 PT Tube 2000 hours or 1 year after replace <1hr oK
DUE DATE 02 JULY 2026 Heater 2000 hours a2hr oK
4.2 Chack/Test Flow rate Adjustmant Flow rate 0.14 - 0,20 Limin 0.8 Limin oK
IEN P V.SIG I8 35-45V. 403V, oK
VREFis35-45V. 403V, oK
Cooling Fan Check the operation of cooling fan PASS oK
INSPECTED BY . NAMAPI\'OW FD Color Sensor signals (R,G,B) at least one nonzero PASS oK
( Natthaphcan, ) i ..u Radiation Thermometer  |a positive valve form thermometer PASS [+4
Haatar heater temp rises 4 "“C within § min. PASS oK
Wf 5. Hoater Temperature AL 95°C 1 2°C with 30 min. 7C oK
APPROVED BY 6. Calibration Curva  |no pretreatment 0-10ng : Max.Dev. 5.0% 0.90% oK
( Kitichai S. ) Averags: 100 + 5 pgil 101.4 pgil oK
7. Repeatability 100 pgiL (n=s)
CV.560% 0.71% oK
8. Blank no pretreatrnent Less than 0.5 (AREA) 0.103 AREA OK
Kinetic Solutions Company Limited. Apparatus
2, Soi Lat Krabang 1, Lat Krabang Subdistrict, HANE Dot Coraiec | Expiration
Lat Krabang District, Bangkok 10520 mggﬁ:ﬂfﬁﬂ'ﬁg&;&%’ March 10, 2023 | March 10, 2028
Tel. (+66) 062-789-5221

BRI INAILAN—

1ensn3 Binunu

M&m Title : Praventive Maintanance
Date - 021072025

Name : Kinetic Solutions

Memo : Calibration curve 0-10ng

Remark )
1. Cleaning Mercury Analyzer RA-4500 Method Cal II:Wg
Method| (Pretreatment:wi thout) Wi el .
- Body case, Cell Detector, Table of Sample e ison 1ot} oo "

10w/vh Sn€12 ;0. 5nl
Measurement Time(sec) @ 120sec

2. Replace consumable one year set for RA-4500

3. Checking Mercury Analyzer RA-4500

- Mercury Lamp - Outlet Activated Carbon Filter i
- Membrane Filter - Flow Sensor %
13458780000
= Main Pump Tube - Valves ST0n]
- Mator Pump - Heater STD
= [ T 1
- Motor Reagent pump - Cooling Fan | no,  STD  SVOL CvOL DvOL - sTD AREA MEAS  Dev Note |
- Motor of Arm - Stirrer motor | o [ugfll | k] [ml] (L] [ngl [ON] [ngl (%] |
~Motorof Table O e | 1 o000 S000 5000 5000 0000 01107 QOO0 - |
= [ 2 oo oms 5000 s000 250 32630 24250 30
- Mator of Lift - Instrument Performance | 3 100000 0050 5000 5000 000 65434 483 12 |
| 4 100000 0075 5000 5000 7.500 9.8649 74895 01 |
2. Adiust Optical system | 5 100000 0100 5000 5000 10000 132088 100570 06 |
N Tih foit 006
5 [= curve and of Mercury Analyzer RA-4500
004
“
2 062
Waritng Heater Box 05 o wst iAol PM dnld o />
1 2 a 4 §
e 3 d ?
| SVOL CVOL DVOL ~ AREA  MEAS = CONC
No. NAME Not
i ml  (ml (ml  [ON] gl fugh] i
1 STD100 ppb 0050 5000 5000 67338 50854 101708
| 2 sTD100ppb 0050 5000 5000 67129 50693 101,386
3 STD100 ppb 0050 5000 5000 G637 50110  100.220
4 STD100 ppb 0050 5000 5000 67489 50970 101340
| 5 STD100 ppb 0050 5000 5000 67514 50089 101978
| & Blank _ 5000 5000 5000 01035 00055 0000
Statistics
| No. NaME TRY av sD =%
[ug/L] Tug/L]
1 STD 100 ppb_ 5 1014464 0724979 on

1enE Binunu
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é } AccuStandard,‘.Inc.
o} CERTIFICATE OF ANALYSIS

AccuTrace™ Reference Standard

g, |

| Catalog No: ICP-34M-1 Date Certified: Mar 10, 2023
— 1 Description: Mercury ICP Standard Expiration: Mar 10, 2028
r Elemant: Marcury (Hg) Density: 1.052 gimL
¥ BRM: 3133 Sample Size: 100 mL
. | Lot: 223035027 Componen |
L | Matrix: 10% Nitric acid Storage Condition: Ambiant (=5 "C) |

Hazards: Refer fo S0S for compiete safety information |

a ;_ | Certified Reference Material |
oozt | |

i Signal Word: Danger
|

®
Self Chack Certified Concentration: 1000 pgimL
Heat check: PASS!! ( 25 Tdu C[05: DD -» 29. TdegC[02:29]) "
E::l);hgk:gags" [0 IBL ‘J[ ] i ] | Ag nd<0.02 Ce nded2 Gd nd<002 ":::‘::""‘":: nd<n.2 Sc <02 Ti nd<0.02
ig/Ref o PASS!H [Sls 4,03V, Ref:4 03V —_— SR e i
Drift :he:h PASSIT ( 0.0000037 - -0 0000026 = 0. 0000063} Al noe0.02 Co nde<0.02 Ga no<0.2 Mg na<i 02 Pd  ng<0.2 Se nd<0.2 Tl nd<02
| As ro02  Cr 002 W ng<D02  Mn a0 Pr o0z 81 NA | Tm nowsz
Au no<n 02 o na Hg T Mo man Pt nden2 U nden2
B rawz Cu nd<0.02 He nd<0.02 Na nd<i 02 R NA v <00z
Ba a0z by mi<002 In 0z Nb <0z Re nonz W nd<02
Be nde0.02 Er nd<0.02 Ir nd<02 Nd nd<d.02 Rh nd<0.2 ¥ <00z
B nd<0.Z Eu nd<0.02 K o0z NI nd<0.02 Ru nd<0.02 Yb nde 02
| Ca no<n02 Fo nd<0.02 La nd<0.02 Os  NA s NA 2Zn noe02
! Cd no<002 Ga nd<0.02 T PNA Sb nd<02 Th nd<0.02 Zr nd<0.02

This Canified Rubarance Maisrsl mas venfied in sceomance win ISONEC 17025 (AT-1338) and IS0 17034 (AR-1463]
| This sclution was asssyed gravmaincaly. wang # balsrce catbraled aganst weight sexs, 1D #84270, vaceable to ST
A prochuct weth B Sutis (1A, <28, s, o 0, -02. e} & i ot Fumber has had s  entcal i wihout e sufx
Thiss preduct containg marcury and MUST be disposed of in accordance with all federal, state and local regulations.

Tha gravimesne wieermnty for this feoduct & 10 24%  The CRM uncarainty & &2 4%

In e 1 warity Ihe concankatanis), e firsl solSon was checked by plsama emission speciecapy (ICF) against maleral ¥nceatis io Fe above bsied NIST
SRMNS)

W e T highast pusity riw materiais sesdatin 1o meimae impurty levels i T final soution. Tymecally 95.568%+ pure starting materials ans used as wel as high
purtty acids and ASTM Type | 18 Méonm Seoned e

A e leve siemertal duteemined va pi o the concentrain
| Al wesghis an iracenbie though MIST, Tast No. 54725134418 & SS4707805-19.

All glasrnry w3nd in peoparaton s Class A

All BT A% BEie MeAchesd And Fisle rrsed wilh dsionized water pror i use

| Snake oitie prior o use ang do ot pipetis drecty out of Ne bome. Use

Carthad By Mliiina, Loy

Vsngeh OLaary, a5 Marager

| Page 10f1 For use in mouling laboralory analysis
e AccuStandard is accredited to IS0 17034, ISOAEC 17025 and certified to ISO 9001:2015

enET inmuan wnm‘s‘bimuﬂu

MIFFON M5 TRUMENT S CORPORATION

1. Quality Standards: H 1
150 17034:2016 - General Requiremants for the Compatence of Ag l Ient AA Serles Speotrome-ters
Reference Material Producers
ISONEC 17025:2017 - General Requirements for the Competence of
Tesiing And Calration Laboratores Preventative Maintenance Checklist
150 9001:2015 — Quality Management System — Requirements
Eagle Registrations

2. Intended Use: The product covered by this certificate is designed for calibration or for use in quality control procedures
for the specified chemical compounds listed on the reverse side. This product can be used for quantification andior
identification. This product can also be used as a raferance material to validate analytical procedures, subject 1o the
conditions under Section 7

3. Manufacturing: All balances are calibrated daily using an in-house procedure with weights that are compared annually
ta master wesghts and traceable to NIST. The balances are also calibrated annually by an ISO/IEC 17025 accredited
calibration laboratory. Please refer 10 the NIST tes! number listed on the front of this cerificate. Class A glassware
is used in the manulacture and quality control of all standards. Good Laboratory Practices have been used throughout Foreword
the preparation of this Standard. Agilent Praventive Maintenance provides factory recommended service for your
a ity: This produet is suff y homogeneous and any sample size woukl be within the uncertainty budget. analytical systems to assure reliable operation and the accuracy of your results,
6 8 y: The mar the stability of this sclution through the expiration date stated on the label Delivered by highly trained and certified service engineers using gencine Agllent parts
when handled and stored according to the conditions stated on the label and supplies, Agilent Preventive Maintenance provides everything you need ta reduce
unplanned downtime and keep your systems operating at their peak. This checklist will
6. Uncertainty: The uncertainty values as stated on the face of this certificate have been determined using the be completed at the end of the service and provided to you as a record of the
EURACHEM/CITAC Guide. We report a combined expanded uncertainty equal to the positive square roct of the total installation.

variance of the uncerainty of the components using the following formula: u, = fTiViF = (Wmil = (@(IVIF = (WROTF This
formula represents uncertainty components from the mass, volume, shor-term Stability, long-term stability and
homogenaity faciors associated with the production of this product. The expanded uncerainty, assumes a normal
distribution and a coverage factor of k=2 is chosen using approximately a 85% confidence level.

‘While narrcurrent production AA instrurment and or accessory models are nat covered
specifically in this documnent it can be used as a basic reference.

7. Legal Notice and Limit of Liabllity: This preduct is for routine laboratery analysis and research purposes only. The .
company’s liability wil be limited to replacement of product or refund of purchase price. Notice of claims must be made Faor mare information about Agilent Technologies services please visit our web site
within thirty (30} days from date of delivery. using the following URL  http:/fwww.agllent.corm/en-us/services

o7 limuau tensnT Limuan




Agilent AA Series S| - i

Contents

Customer informatian
Service Engineer's Responsibilities
Other important Customer Web links
System information
Preparation, Safe operation and Initial performance checks
Preventative maintenance procedures
Flame systermns
Furnace systems
Accessories
Restore Systern
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Signature Page
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Service Engineer Comments (optional)
Service Completion
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Agilent AA Series

Customer information

= Customers should provide all necessary operating supplies upen request of the engineer,
. A custamer represemﬁtiwa should be available to the engineer while performing the

+  Any paris, not included in the Paris Lists section of this document, are not part of the
fed ive: Mais senvice, nor are they included in the price of this

service.

«  If a syslem requires the use of extra or special procedures and/for parts for the
maintenance senvice, then these must be ordered separately and charged as a repair,
which may incur additional costs.

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 AA safe cperation 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 systermn or moedule being serviced.

«  Complete empty fields with the relevant informatian.

+  Complete the relevant checkboxes in the checklist using either a "™ or tick mark "

+  Check "Section nat applicable” check boxes ta indicate services/tasks nat defivered, as
appropriate.

+  Complete the Preventive Maintenance senvice in the order of the tasks listed.

+  Complete the Service Review section together with the custamer.

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

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

= Askthe customer to sign the Service Completion section Including the custerner's and your
signature,

This infarmation is subject to change without natice.

Other important Customer Web links

+  How to get information an your product: Literature Library —
hittpe/fwww.agilent.comyehem/library

+  Meed to know mare? www.agllent.com/chem/education
= Meed technical support, FAGS? www.agilent.comychem/techsupp

s Meed www. agilent ¢ uppl

Renvision: 1200 Issued: November 2025 Resdslon: 120, Issued: Movernber 2025
Cocument Mumaer. DI140117 Document Nurnber: DO140177 Page 3 af 13 ilent
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Agilent AA Series Sp ] i i Checklist Agilent AA Series Sp F Checklist

System information

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

i—i.ns1r|.|ment system name and ID | a0 RS BRS

| Instrument system site and location | Uwihed h.r'.?l‘:}?_\. awd B "‘*f‘-*:aM sdheny
List system product k | List Iﬁg _as'ial = of eacl
1 Gean® 1 T ANEOORY
2 .‘2

3 3

4 4

5 .5

] [

7 7

8 .E

9 a

10 10

Preparation, Safe operation and Initial performance checks

O Agilent AA 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 P work. Inform the custamer immediately of the Agilent
recommendation that use of the instrument be discontinued.

Iﬁ Discuss any specific questions or issues with the customer prior to starting.

[0 For HF application systems, if standard sample intraduction system was not
installed, ask the custorner to install it. W\

@ Review the instrument logbook for recorded problems and comments.
Ef Save instrument control settings before starting the procedure.
Perform a general inspection of the system for cleanliness.
Check for proper installation of parts, assemblies, sensors etc.

Check system for reguired installation of companents, settings as defined by
current Service Notes

- Agilent

tensn lilauax

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

Use SVD to perform a Full Wavelength Scan for Cu HCL - *As found test 1"
A Perform a Basic Cu ABS test - "As found test_2"

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

Preventative maintenance procedures

Flame systems
[0 Section NOT applicable.

Electronic companents
Review and confirm instrument configuration data in SVD

M’ Confirm power supply voltages using the SVD Power Supply diagnostic.

A For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency

diagnostic.

Mechanical components

@ Check the burner adjuster contrals for complete and free movement. If the burner
adjuster needs |ubrication, use Molykote 321 or mineral-based melybdenum
disulphide grease.
Run SVD tests to exercise all motor drives over the full range of their travel:
7 Monochrometor drive

| Slit drive
Lamp selector

O Automatic Burner Adjuster

Opties components

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

[ Use SVD and perform Meno Wavelength Correction.

# Use 5VD and perform Slit Calibration

# Use svD and perform Grating Squareness Diagnostic.

eaf Use SVD and perform Zero Order Offset/Mano Correction

& Use SVD and perform Wavelength Repeatability.

Er Physically inspect selected HC lamps (customer to supply per their choice) and
measure the % Gain for each lamp. Advise customer if lamps are showing
emission degradation due to age.

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

.o Agilent
1ensnT linwan



F i i Checklist

Agilent AA Serles

Sample introduction and Atomization

4

Inspect the burner interlack plate to ensure that the interlock pin is secure and
correct for the burmer type.

Clean the burner slot with a clean white card

i Check the uniformity of the slot width.

Clean the burner if required

i Change the burner a-ring and lubricate with PFPE grease.

Clean the nebulizer, spray chamber and liquid trap.

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

and lubricate.

# Check that the pressure relief bung releases readily.
o Change o-rings on the fuel and oxidant delivery barbs and lubricate,
Ef Leave the liquid trap EMPTY and verify the flame will not ignite in this state.

Refill liquid trap and check that overfill drains freely into the drain/waste tube,
Check the drain/waste 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.

] Check and clean the igniter electrade,

Gas handling components and safety interlocks

[@ Pressure test for leaks

Iﬁ Leak test gasbox internal components using gasbaox leak tester GB434-67013
Ij Check safety interlock status and operation using the SVD interlock monitoring

diagnostic

n)alyiical performance for Flame systems
[l Ignite a flame.

A Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.
2.-( Optimize the instrument ready to perfarm Cu sensitivity test,

# Create a manual method to perform a Basic Cu ABS test - Final Performance

Testing *

Run a PM completed sensitivity test for a 5 ppm copper sample and record the
results in the A& PM Performance test results and measurements table,

Furnace systems

E‘{ Section NOT applicable.

Electronic compaonents

O Review and confirm instrument configuration data in SVD

O Cenfirm power supply voltages using the SVD Power Supply diagnostic.

Mechanical compaonents
O Run SVD tests to exercise all motor drives over the full range of their travel:

O Monochromator drive

O Slit drive
i% Agilent
tensn ladauax
Agilent AA Series Spi F Mai Checkli

Accessories

[ Section NOT applicable,
ple Introduction pump system (SIPS) accessory
Section NOT Applicable.

[0 Re-torque screws securing the hubs, presser armas and purmp rotors.

O Adjust each roller so that it rotates freely.

O Wipe clean the pump rotor rollers and pump bands with a dry clean cloth,

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

O Rernove the purmp maodule rear cover and check for the incursion of liquids and any
signs of corrosion.

O Re-torgue the nuts that fasten the mator maounting plates to the chassis.

O Check clips securing the diluents holder and replace if necessary.

O Disconnect, clean T-piece, and reassemble the tubing using the following steps.

O Remave the T-piece by disconnecting the pump tubes, the pump bands and all
other 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 & tap with a strong flow of water.

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

O Reassemble.

Sample preg ion system (SPS 4) v
Section NOT Applicable.

The Agilent SPS 4 autosampler is designed to need minimal maintenance.

The following maintenance requirements are sug to maintain the per af the

autosampler,

O Cleaning the spill tray, rack location mat, end frames and chassis accessories with

]
u]
n]

a damp soft cloth and diluted mild detergent.

Cleaning the autosampler cover panels with domestic window cleaner,
Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teath,
excessive fraying, color changes or degradation from fumes.

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

The autosampler requires no extra ludrication throughout its Iifetime.

Far further details refer to the SPS 4 service manual GB410-00050,

Fedsio 120, Issued: Novamber 2025
Document Number: DO140117 Page B of 13
@ agilent Technologies, Inc. 2025

T Agilent
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Agilent AA Series iy i Checklist

O Lamp selector

Optics compenents

Check that external optical surfaces are clean — Clean or replace as required.
Use SVD and perforrn Mono Wavelength Correction.

Lige SVD and perform Slit Calibration.

Use SVD and perform Grating Squareness Diagnostic.

Use SVD and perfarm Zero Order Offset/Mono Correction.

Lise SVD and perform Wavelength Repeatability.

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

(O o

Gas handling, water system, and workhead component checks
O Inspect the GTA workhead gas hoses and connections for leaks.
O Pressure test for gas leaks

O If the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level — this includes any termperature and pressure settings plus
filter cleaning (air flow and water).

[ Inspect the GTA workhead water hoses and connections for leaks.
O Check all graphite components and replace if necessary.
O Tube
O Electrodes
O Shroud
[0 Check and clean the end windows on the workhead.
O Check safety interlock operation.

Analytical performance for Funace systems

O Optimize the instrurment ready to perform Cu sensitivity test.

O Run the sensitivity test for a 25 ppb copper zample and record the results in the
results table.

autosampler accessory for Furnace systems

Section NOT applicable.

Check condition of the PSD capillary - replace if necessary

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

Change PSD rinse bottle o-ring.
Check 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 is suitable for use with the furnace system.

i o [ O 5 |

Revisian: 124, Issued: Movernber 2025
Document Nurmber: B140117 Faga 7of 13
& Aglertt Technolagees, Ine. 2025
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Agilent A& Series Checkli
Vapor v VGA (hydride g )
O Section NOT Applicable.
O Inspect VGA gas supply hose.
O Inspect/replace VGA pump tubing.
O Check low gas pressure interlock setting— adjust if required.
[l 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 cloth. This cloth can

be dampened with warm water or a mild detergent. Do not use organic solvents or
abrasive cleaning agents.
AA Lamp Accessory (external)
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 can
be dampened with warm water or a mild detergent. Do nat use arganic solvents or
abrasive cleaning agents.

Restore System

O i you have altered the customer's instrumentation during the course of PiM,
restore to the original status to allow the customer to conduct their normal
activities (e.g., reload the customer’s method.)

Guidance

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

Signature Page

Service Review

Attach available reports/printouts of all tests to this docurnentation.

Record the Preventive Maintenance service activity in the customer's
records/logbock.

Update/reset instrument maintenance counters as appropriate.
Affix the PM sticker to the system or instrument logbook based on the customer's
request.

Complete the Service Engineer Comments section if there are additional
comments.

Review 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 or if necessary, in the customer's IQ records.

oo O OO 00O

Revsian: 120, ssued!: Noverniber 2025
Document Rumber. DI14117 Pagedof 13
& hgilen Technologies, Inc. 2025

;55 Agilent
1ensnT inuan



Agilent AA Series Sp i i Checklist Agilent AA Series Sp F iy i Checklist

Test Results .
, = s - Teflon impact beads (3/ek):  gg10ps3a00 55240280 cansumable .
| Test description | Expected test result | Actual test result {organics anly) lame

Burner cleaning strip (100/pk) 9910053900 55 240 280 consumable Flame

Rams oplies AT Sainjest Window UV silica - round {right

5 .
For copper at 3248 nm, 4mA,0.5nm <55% 461 side) 2010053650 el FM supplied Common
slit width Window I |

in LV silica = rectangular
" ' 2010082500 55 240 280 PM supplied
Flame performance test with 5 ppm copper sample (left side) P Comman
Air facetylene, mixing paddle removed  Abs value > 0.5 0 633 Pad adhesive window {round) 4910012700 55240 280 Pt supplied Comman
Air facetylene, mixing paddle installed. %RSD < 1.0 . Pad adhesive window
slirncis o=l foriangitar) 4910012800 55240 280 P supplied o
Deuterium furnace optics PMT Gain test Electrade kit (1 pr) (D2) 6310003400 GTA120 P supplied Furnace
For copper at 3248 nm, 4mA, 0.5nm =55% = Shroud (D2) 6310003100 GTA120 B supplied Furnace
slit width z
Zeerman electrade kit {1 pr) 6310003500 GTAT20 P supplied Furnace
Deuterium furnace perfarmance test with 25 copper sample (324.8 nm) 2
B kel Zeeman shroud 6310003600 GTA120 PM supplisd Fumace
Precision %RSD =4.0% = : : : "
Q-ring PSD rinse baottle 6910025900 PSDN20 PM supplied Furnace
Abs value 2015 73 * For enginesrs wha only ssrvice AR insiruments 5100-6279 can be used a5 a cheager aliernative far 5610030100
Zeeman furnace analytical performance: 25 ppb copper sample (324.8 nm) Items classified as PM supplied in the above table are included in the standard PA.
o " Those classified 25 consumable should be provided by the customer or charged to the
Py %RE . = 5 .
Tedsion SRS 2% custamer if supplied by the Agilent service engineer,
Abs value =015 " 3 %
Service Engineer Comments (optional)
MSR% (327.4 nm) =70 % =
If there are any specific paints you wish to note as part of performing the installation or ather
AA consumable and parts list iterns af interest for the customer, please write them in this beox.

| ¥ [Product/Madel # PM supplied or Instrument- |

| Part Description Part Humber | Lo sed Conscrnabile Type
Test Schution — Cu Sppm £ A Ay = 240 A0 Py
ealution 66 {100 55240 280 W supplied Common
Test Solution - Blank salutian 5190-7001 55 240 280 PM supplied Common
Copper, 1000 ug/ml, 100mi 5190-8279 55240280 G Caommaon
Kit, Mk 7 O-rings, agueous, % &E 240 cunnlied
complete set 9970093400 55240 280 PM supplied Flame
Organic Kit 9910093500 55240 280 P supplied Flarne
Wire Nebulizer Cleaning 9910024700 55 240 280 consumable Flame
Tubing-Capillary Std Mebs 9910024800 55240 280 consumable Flame -

Capillary Tube Hivac Neb (3) 1 . & o i
(organics only) 99710044000 55 240280 consurmnable Flame
Glass impact beads (5/) 9910025700 55 240 280 cansumable Flame

Revisiar: 12.0, Issued: Navember 2025
Agile"t Document Murmber: D407 Page 11 af 13
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Agilent AA Series 5 F ive Mai Checklist Ay

SVD Results Report R
VARIAN

Report ID:3 Diagnostic Start Time: 1/26/2026 8:39:56 AM Diagnostic End Time: 1/26/2026 9:05:49 AM

Service Completion

Service Reque: ber Date of Sarvice Completion Gustamer; UAE Service Enginesr: Kanyakom S,
COUBUDD ALk 16 Jaw 1026 Address: Contact Details: 026376363#1
Service Engineer Narme: Customer Name: " . .
Kovogkotu, O Aowide Foms Instrument Configuration:

Servica Erginesr Signature:

Signature:

Katwakotn - Configuration:
< Serial Number: MY 13160001 Turret Type: Automalic
Instrument Model: Varian AA140/2400280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Aulomatic
Furnace Instrument: True Gashbox Type: "' Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal900nm)
D2 BG Correction Fitted: True PWE Version: 45

Boot Block Version: 1.09

EEPROM Data:
Instrument Run Hours: 75270.602 D2 Run Hours: 58506 000

Zero Wavelength Offset: 30.095 D2 Serial Number: not sst!
D2 Install Date: 1171870

WMono Correction: 0.765 D2 Original Intensity: 1.000

Flame Hours: 35125.582 D2 Last Intensity: 475.000
Frequency:
Averaging Period: 300
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
50.00
=100 Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
48.00 §0.
LECIR Passed
- Agilent Report Ganerated At 1762028 9:08:40 AM 1 SV Resuts Raport A4E

ransn binuan 1onsnT limuan



Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12,00V Rail 10.80 12,20 13.20
-12.00V Rail 1320 -11.90 -10.80
5.00V Rail 450 502 550
310.00V Rail 279.00 320.00 341.00
Repart Generated Al T2GF026 S06:40 AM 2 5VD Resulls mem

tensnT llauax

Wavelength Repeatability:

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

Lamp Current{mA): 4
Slit Width{nm): 0.2

Slit Height: Mormal

Lamp Alignment:

Lower Limit{nm) 324.768

{Appraach from Zara Crcer)

Sample 1; 324.828
Sample 3. 324.823
Sample 5: 324.823
Sample 7: 324.823

Sample 9: 324.819

Mean: 324823

324588 Upper Limit{nm)

fApproach from end)

Sample 2: 324,823

Sample 4: 324,823

Sample 6: 324,819

Sample 8; 324,819

Sample 10: 324.819

Standard Deviation: 0.003

Result: [ETECI I

Report Generated At: /262026 9:06:40 AM

SVD Resulls Report w

tenanT linuax

Beam Balance:

Peak Selected: 224.80

Lamp Alignment:

Lamp Type: Copper
Lamp Socket Used: 3

'X' Lamp Screw 'Y' Lamp Screw

Sempe Pesk: [TEZT sempse Peok: [ T35 ]
(T4 h' T4 ! |
A% Samil 80% Sampl 4
Peak M| [ OEZT ) Prak M?A}’ [EE \
f / “
Upger Limit: 5 - Upper Limil; ~
0772 0.769
RefP11; RefP12: Ref PL1: Rl PL 2
o] o7 ] o7 ] 0.736
Lowwer Limil: Laower Limit
X Lamp Screw Result: 0] Y Lamp Screw Result: fllsFETTT0 ]

Grating Squareness:

Lamp Element(s}): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm): 0.5
1st Order Wavelength{nm): 324.50
Lamp Alignment:

Lower Limit (nm) Actual (nm) Upper Limit (nm}) Result:

Zero Order -0.10 0.00 0.10 Passed
First Order 32445 32474 32515 Passed
Second Order 64923 649.50 B49.97 Passed
Report Generated Al:  1/26/2028 9:08:40 AM 3 5VD Results Raport 5
1ensnT ldmuan

Wavelength Drive:

Passed

Slit Drive:

Turret Ijrive:

Auto Burner Adjuster Drive:

Miscellaneou
Signal Processing Linearity:

Calculate Mode: Mew Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 261 207
s1 156 165 191
s2 271 296 332
s3 474 508 579
s4 825 919 1008
S5 1435 1529 1754
S6 2498 2rm 3053
s7 4347 4755 5313

Interlocks:

Burner Fitted:
N20 Burner Fitted: IR

Flame Detect: IECITE
GCU Active: lIECTIIR

Flame Shield Closed: [T
. Oxidant Pressure: IIECIFR
Gas Control Fitted:

Oxidant Changeover:
LLEEL Working |

Pressure Release Bung Fitted: I
Liquid Trap Fitted: ETILLIH

Report Gonerated At 1/20/2026 9:06:40 AM 5

SVD Results Repart @

1eNsNT linwan



Sequential by time report 1/26/2026 9:54 AM

Spectrad
Auto Lamp Recognition:

Page 1 of 1
& Analyst
Lamp 1:87- Silver/Cadmium/Lead/Zine{UitrAA) (Ag'CLamp 5:1Not Supported D;:s;am;ﬂ 262026 9:07 AM GMT: 1/26/2026 2:07 AM
Lamp 2: 68 - Zinc (Zn) Lamp 6: Not Supported Worksheet Senstivily Test
Cemment
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported Methads Cu
Lamp 4: Uncoced L Mot C : Computer name  DESKTOP-RIUFRS
B ed Lamp/Mot Connected Lamp 8: Mot Supported Serial Number: MY 13180001
Result:
Method: Cu (Frama)
GTA Temperature Monitoring: B Sargle D ExpAbs SRS Mean Abs
5 ppenCu 0.833 14 0.6331
Not Performed Reasings
0613 0.6340 0.6241 12612026
Notes:
Signatures:
~owt &« Yras 3p Dma gy Toumwakern D 26 Jaw 2076
UAE Date Kar;yakom 5 Date
Report Generated Al 1/26/2026 §:06:40 AM ] SVD Resuilts ﬁ‘e,w-.'@ ‘1
tensn7 ldauas 1nsnT lnuan
v
Sequential by time report 12612026 10:15 AM SpectrAd
Page 1of 1
Analyst Agilent
Date Started V2512026 D:07 AM GMT: 1/26/2026 207 AM C]’O SSLa b
Worksheat Frecision Test
Comment Finm basight 10 Osteome.
Methods Cu
Computer name  DESKTOP-ROUFRS : "
Sorial Number:  MAY13180001 Agilent CrossLab Start Up Services
Method: Cu {Flame) o
Agilent 5100 5110 ICP-OES
Sanpie ID Exp Abs GRED  Maan Abs - .
5 pamcu 0618 07 06180 Pfeventlve Maintenance
Resdings
06145 06187 06081 06168 06253 06195
05187 06198 08188 06188 112602026

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

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance,

Thiz checklist is used as a guide for com pleting the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision 4,02, Issued: 21 January 2022
Oocument Nurviber: GBI4-50075 Pagejlofj*
& Agilenl Technalogles, Inc. 2022
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Agilent Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C[‘OSSLab Agilent 5100, 5110 Preventive Malntenance Checkiist CIOSSLab
From irsight b Duicame From Insight se Ouearme:

Introduction Important Customer Web Links
« Toaccess Agilent University, visit http://www.agilent.com/crosslab/university/ to learn about
training options, which include onling, classroom and onsite delivery. A training specialist can
Customer Information work directly with you to help determine your best options,
¥
» Customers should provide ll necessary operating supplies upon request of the engineer. «+ Toaccess the Agilent Resource Center web page, visit https://www.agilent com/en-
A ClIEEER ive should be availasle to the engineer while performing the preventive us/agilentresources. The following information topics are available:

maintenance procedures. Customers are responsible for regular maintenance and are

: il it
encouraged to observe the service representative, Sample Prepand Contairne

= Any parts not included in the Parts Lists section of this document are not part of the Chemical Standards
recommended Preventive Maintenance service nor are they included in the price of this Analysis

service..

« Ifasystem requires the use of extra or special procedures and/or pants for the maintenance Service and Support
service, then these must be ordered separately and charged as a repair, which rmay incur L
additional costs. Application Workflows

+  For customers using HF applications, the instrument should be returned to its standard « The Agilent Community is an excellent place to get answers, collaborate with others about
sample introduction system, applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community agilent comy/welcome

» Viceos about specific preparation regqui for your i can be found by
searching the Agilent YouTube channel at hitps//www.youtube.com/user/agilent

+ Need to place a service call? Flexible Repair Options | Agilent

Renvisiore AD2, lssued: 21 Jarwary 2022
Dacument Number: GE014-90075 Page gcrlL\'
& Agilent Techneologies, Ine, 20122

; . Reisiar: A2, ssuod: 7 2022
g Ag||9|'|l sl gl Pagedor 1

@ Agilent Technologies, Ine. 2022

enaslumugy tenanslumuay
Agilent . Agilent g
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSSLa b Agilent 5100, 5110 Preventive Maintenance Checklist LIO dsc; La &r

Frus Irsighi 10 Duteome:

Service Engineer's Responsibilities Instrument Maintenance

» Contact the customer and ensure that all necessary supplies are available before the

reventive maintenance visi i
preventive maintenance visit m Information

» Only select those pages that relate to the system or module being serviced.
3 O Check this box if an instrument configuration report is attached instead of completing the

» Complete empty fields with the relevant information. table,
« Complete the relevant checkboxes in the checklist using either a X" or tick mark "+, P e
- n— ” P Instrument Systemn Name and ID | 5W0  NON 1CP-DES
. eck “Service not icable” check boxes to indicate services/tasks not delivered, as B A - ea|
appropriate; Instrument Q-sleT Site and Location ] URe Con sulian Y
» Complete the Preventive Maintenance services in the most logical order relevant to the o O, T T
individual systern service in the order of the tasks listed. | List System Component Product Numbers List the Serial Numbers of each Component
« Completé the Service Review section together with the customer. 15 [CRETILE ™4 18030604
« Complete the fields for page numbers at the foot of each selected page i
3
« Add relevant page numbers to selected pages and complete the total number of pages field in "
the Service Completion section .
5.
«  Ask the customer to sign the Service Verification section including the customer's and your :
signature.
i
8
9
|—ICF‘-OES Configuration Table Circle the type or write in the type if other

Netulizer Type @ Onetdab | Conkal | Dther

Spray Chamiber Cyclonic Sngle Pass Other

Torch Radia Othes

Torch Type Ona Peoa Fully Demourtable | Other

Injector Diameter 2.4 !m Amm | 0.8mm | Gther

Injector Material @Ch“amic | Other

Revigian: 402, Issued: 21 January 2022
Dozyment Number: GEOT4-90075 Pawé’o’ 1'_&(
@ Agient Technologies, Ine. 2022

. Rvisioer ADZ lssusd: 21 January 2022 =
Ag“ent Document Nurnber GBO14-90075 Page 2 of
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Agilent
Aglent 5100, 5110 Preventive Maintenance Checklist C ross La b

1o Insight

Ij Discuss any specific izsues with the customer before starting.
# Review the instrument logbook for recorded problems and comments.
o Saveinstrument control settings before starting the procedure.
) Perform a general inspection of the system for cleanliness,
E/; Check for proper installation of parts, assemblies, sensors etc.
Check systemn for required installation of components and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed

O Far HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. f 1%

[ Ask the customer to remove any samples from the ICP-0ES sample introduction area, auto
sampler or around the ICP-0ES.

Revaion A2 Issued 21 Jaruary 2022
Document Number: GB014-90075 Pag!EGf_‘lbr
© Agilent Technalagies, Ing. 2022

Agilent

wenanslupauny

Agilent
Agglent 5100, 5110 Prevertive Maintenance Checklist CFOSSLab

From nsight o Duncerms

SPS 3 Auto Sampler

Iﬁ/ Service not applicable

[ Power cycle the autosampler and verify successful initialization.
O Inspect X and Z axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafts.

O Using customer's racks and the Agilent software mave the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

SPS 4 Auto sampler

J Service not applicable

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

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.
Check the X-axis 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 peristaltic pump tubing. Replace all tbing that goes
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 vigl and
rinse port and ensure that the probe is centered in the vial, If not use calibration wizard and
calibrate the position.

o & @ Een

AVS 4, 6, 7 Advanced Valve System

I{ Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow purmp for signs of lesks

Fevision: ADZ, bssued: 21 January 2032
Document Humber. GBI14-50075 Fage ot M
® Agilent Technoingies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Mainenance Checklist ¥ I 'r-] SS La b

st 0 Duncan

Preventive Maintenance Procedures

Record Pre-PM instrument performance
o Run Instrument Performance test.
Ij Record results in Instrument Performance Test Results Table = Pre-Ph.

Clean

and inspect ICP-OES system

If Look for any obvious external damage or problems,
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

'j Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Ingpact sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-0ES Status Results Table,
Replace the polychromator purge filter,

=

Replace the radial pre-cptics window
Replace the axial pre-optics window for SVDV and VDV instruments,

o
o
ul
i Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
Iﬁ minimum specifications.

4

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. o }
Remove and clean instrument water inlet filter,

Water Recirculator

[ Service not applicable

Ij Drain cooling fluid and remove any particles from the chiller reservair
Remove, clean and reinstall water inlet metal mesh filter if present.

&, Re fill with Agilent Cool Clear cooling fluid

If Clean the cooling systern Air filter and the condenser.

Revision: A02, Issued: 21 January 2022
Decument Mumber: GEI14-50075 Pagn’jofl#
© Agilent Technologies, Inc. 2022
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Agilent
Agllent 5100, 5110 Preventive Meintanance Checklist {‘ 0 ‘}S I.a b

ICP-0ES adjustment

|z1‘ Check position of Zn peak, adjust if reguirad,
& Check Argon Ratio, adjust to specified value if required.
o Perform Detector Calibration.

Perform Instrument Calibration.

Record Post-PM instrument performance

 Run Instrument Performance test.
& Record results in Instrument Performance Test Results Table - Post PM
For systerns using ICP Expert version 7.3 and above, run the following Instrument tests

T} Subsystern Communications Test
@ Air Flow

& water Flow

A GasFlows

Z RF Generator

@ Camera Test

E‘r Optics Test

@ Nebulizer Test

E( Record the result in the Instrurment Test Results Table

Renigion: A2, ssued: 21 Jaruary 2022
Dacurnent Mumber: GI0N 490075 Daae??ni lq'
@ Agilent Technologies, Inc. 2022
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Agilent
o

)ssLab

Agilent 5100, 5110 Praventive Maintenance Checklst C

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system. ¥ L
@ Leave system in an idle state: on and purging.

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

Service Review

E‘f Attach available reports/printouts of all 1ests to this documentation.

Record the Praventive Maintenance service activity in the customer's records/loghook.
Ij Record the PM event in the Smart Alerts logbook, if applicable.
Update/reset instrument maintenance counters as appropriate.
Affix the PM sticker to the system or instrument logbock based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments,
Review 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. Systemns in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service and C gr

=N B.GEBEB

Revisiorr A0Z, Issved: 21 January 2022
Document Number: GBO14-90075 Pa;elq}‘_“ﬁ'
© Agilent Technologies, Inc. 2022

- Agilent

wenanslupauny

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrDSSLab

From lnsight 1o Dutcorme

ICP-0ES Status Results Table

Note: These measurements da not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On
Mains Voltage 23\ 7%% VAG 996, 3%0 hE
Mgins Current 0.0%3 Al 0.108 A
Irestiurment Temperature 3.4 e 1.6 ©
| RF Air Flow {sensor speed) A4 0 Hz 4N\ Hz
Plasma Exhaust Temperature o meggurement 47 4 C
Water Flow Oscillator Hao measuwement N, 14 Limin
\Water Flow Detector 0.91 Limin 0.0 Limin
‘Water Inlet Temperature .5 © \g. 5 C
Paolychromator Temparature 39 & ‘C B, 4 c
CED Temperature -4 C =38 'C
Therrmal Sabilizer 35.0 c 35.0 C
Argon Supply Pressune R kPa 5%3. 1 kPa
Purge Gas Supply Pressure*1 632 kP2 Co4. G2 kPa
-6umn Gas Supply Pressure*] - kPa i kPa
Hebudizer Flow Mo measuresment 9a0 Limin
Nebulizer Back Pressure M measurement 241 ¢\ kPa
Plesma Gas Flow Ho megsenemnent 196 Lieniin
Augiliary Gas Flow Mo measurarment A 0o Limin
RF Power Mo measurement 1000, 4 w
RF Supply Current Mo measurement %, 22% A
RF Supply Vaoltage Mo measurement 94 €79 v

*11f option installed

Renision: A0 Issued: 21 January 2022
Document Number GAN450075 L
© Agiters Technologies, Ine. 2022

Agilent

wenanslupauny

Qgilenl
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From Irsight to "

Test Results

Instrument Performance Test Results Table

Note: These measurernents do nat form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Auxlal*
20213857 m SRER e B . 2710 % 142.4
Mn 257 610 nm SRER R y0. 5 LT Qg O ‘q%m
&1 396,152 nm S8R 5.1 %.0 30 34
K 766.491 neny SER 0 A& G T4 5%

* Axial result is not applicable for GBD16AA, GBO12AA Radial View instruments.

Instrument Test Results Table
Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.
[

Instrument Test Result
Subsystem Communications Tast | &35
Air Flow Pa 5%
| waterFow fass =
Gas Flows F.é& s
RF Genarator Fé‘l‘\
Camera Test '{-‘a 53
Optics Test s
Mebulizer test ?355
i<l S page Dor 1 : Agil ent
© Agilent Technologies, Inc. 2022 .
.
enanslumuay
Agilent
agilent 5100, 5110 Preventive Maintenance Checklist Ci’OSSLab
Frm Insight tn Gucamna

Consumed PM Parts

Productor Model#  Quantity ‘

Part Description Part Number where used consumed
: ] GROT0A, GEOT1A,

2ucal Fre-Optic Window GBD10-68014 EBLION, S |
Radial Pre-Optic Window GA0I0-68015 Al 1
Agilent Cool Clear Coolant Fluid 57990087 P =
Purge Gas Filter Ga010-60136 Al \
Airinlet fiter G3000-68002 Al \
High Capacity Alr Filter GE010-60189 Opticnial =
Rotor seal for 67 port valva for AVS6/7  GBA34-60002 GBAG4A/GE95 =
Retor seal for 4 port valve for AvS4 GB493-60002 GA493A Gig
?:&e solution 1o rinse station 2.5mm idx GR410-B0123 PS4 -
Barb connector 2. 5mm-1.5mm (D G8410-80124 SPE4 -
PAC waste tubing8mm od x Smm id, 2m GBAT0-80122 PS4 )

Additional Parts may be required from engineer's stock:

¥ axis drive belt 5410047500 5Ps3 i
2 aws drive belt 5410047400 SPEE -
Peristaltic pump tubing, PAVC SohvaFlex, 3 71004 "

bridged, 710045000 §PS -

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

ﬁ Section Not Applicable

Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A 02, Issued: 21 January 2022 i\
Decurnent Nummber. GADN4-00075 Pane_nf_‘*
& Agilert Technalogies, inc. 2022
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Agilent 5100, 5110 Preventive Maintanence Checklist

Signature Page

sice Engineer Con

nts (optic

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

Service Verification

Service Request Number. Diaste Service Completed:
Coos 0Ukk0 3 Mov 2025

Sarvice Enginear Mame: Custormer Narme

Wotawid T, P"Flhm“ Q.
Sarvice Engineer Signature: Customer Signature:

Viorawid T HP‘FDIT 0.
Total nurnber of pages in this document:
T4

Fevigion: ADZ, ssued: 21 January 2022 L .
Dacument N:nhﬂ'G!]I]IWEUIb r'ace‘fﬁ)‘ il . Ag | I E"t

& Aglent Technologies, Inc. 2022
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CertNo.: 25CH1053

Page.: 2af2
Condition of this calibration result
1. Reference Standard Instruments :
Instruments ID No. Certificate No. Due date
1) Data Logger 130ECO12 24H2043 23 Sep 2025
2) Liguidkin Glass Tharmometer 130RC003 251440 16 Apr 2026

- This measurement result is traceabls to 51 through Technology Promotion Association (Thalland - Japan)
2. Certified Reference Materials  : Turbidity Standard solution (Formzin)

-The results are to 51 through CPA chem Ltd.,
Turbidity Solution Manufacturer Lot No. Exp. date
20,0 NTU CPA Chem 1088008 18 Mar 2026
100.0 NTU CPA Chem 1088007 18 Mar 2026
400 NTU CPA Chem 1088018 18 Mar 2026
800 NTU CPA Chem 1088017 18 Mar 2026

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

Calibration result

Per g five - F i curve by using 0, 20, 100, 400, 800 NTU
Tubidity Meter serial number : 1120501017

Standard
Formazine suspension A, R '-':"::'::L""‘::: c:::::?.
(NTU ) (NTU) (£NTU) k

o 0.00 0.026 200

200 20.2 0.20 200

100.0 100 1.2 2,00

400 403 24 200

B0 799 43 2,00

Remark = UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-olo-

tansnT linuax

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

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID. No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{ ) Chakrit Waswwanjua

{ ) Ponpan Paipim
') Saithip Meangmai

Issue Date :

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

Page.: 1 of 2
Turbldity Meter

Oaktan

T100IR

1120501017

UAE.WAT.056/2562

Used ltem

05 September 2025

08 September 2025

2508-0212D8C-1

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

(23 +3.0) °C
(50 + 20)%

In - house methed : CP-CH11
Direct measurement by

using Formazin standard solution

Walalak Sirithean

Approved Signatory

9 September 2025

Cert.No.: 25CH1053

The Uncertainties are for a confidence probability of app 95%

This certdicate may not be repeoduced ather than in Tull, except with the priar writien
Approval of the head of Calibration and Testing Equipment Services.

1ensnT ldmwan

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 :

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

Cert.No.: 26TW47
Page.: 1 of 2

DO Meter

Horiba

LAQUA-DO210

HE2L0016
UAE.EFM.016/2566(EFM.DO.01/66)
24 February 2026

26 February 2026

2602-0801WSC-1

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

Temperature (25 +5) °C

Humidity (50 %20 ) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Suthg

Approved Signatory

27 February 2026




Cert.No.: 26TW47
Page.: 2 of 2

Condition of this result of calibration

. 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 1D No. Certificate No. Due Date
1. Burette 130BU10 25CG1126 18 Mar 2027
2. Balance 110RC001 25MM316 02 July 2026
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.:  9K2J0004

Titration Method DO Meter
Standard Deviation
(Azide Modificati ing
(mg/L) (mg/L) (mg/L)
8.22 8.22 0.0084

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

other in full, without written approval of the laboratory

-o00o-

Equipment : DO Meter with Sensor Cert. No.: 26LM34
Condition As-Received :  Used ltem Page.: 2 of 2
Reference : 2602-0801WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 251953 TPA 05 Sep 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This measurement result is traceable to the International System of Unit maintained through :
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 9K2J0004

Calibration| Immersion Standard uuc* ¢ Coverage
Point Depth Temperature Reading Error Uncertainty. Factor
(c) (mm ) (C) (°C) (°C) (£°C) LS
15.0 80 15.002 15.0 -0.002 0.16 2.00
30.0 80 30.005 29.9 -0.105 0.16 2.00
45.0 80 45.002 44.9 -0.102 0.16 2.00

UUC* : Unit Under Calibration

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

-000-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX.0-2719-9484

Cert. No.: 26LM34
Page.: 1 of 2

Certificate of Calibration

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE2L0016

ID No. : UAE.EFM.016/2566(EFM.DO.01/66)

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

Location : TPA On Site Calibration Laboratory

24 February 2026
26 February 2026

Received Order :
Calibrated Date :

Ambient Temperature : (26+10)°C
Relative Humidity : (50+30) %
AC Line Voltage : (22022 )V

Calibrated by : Warakorn Lerngagtrakul

un CL 1(}
Approved Signatory

Approved by :

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

Issue Date : 05 March 2026

The U inties are for a confid probability of approximately 95%

This certificate may nat be reproduced other than in full, sxcapt with the prior written
Appraval of the head of Corporats Services 3 © Equipment Calibeation and Testing Services.

DQE Services Co, Lid.
DQE Services 3% 5o Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (112 538 2054, Email : dgeservicesinfo@gmail. 2
o ( mail : dgeservicesinfo@gmail.com T N

CERTIFICATE OF CALIBRATION

Certificate No.:  SP26-012 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud k 41, Sukk it Road, B: hak, Phrakhanong, Bangkok 10260

Laocation of calibration :  Instrument room (207)

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  HITACHI

Model :  U-2900

Serial No.: 21E22-009

IDNo.: UAE.WAT.051/2564

Received Date : 18 May 2026

Calibration Date : 18 May 2026

Issue Date : 21 May 2026

Condition Instrument :  Good

Calibrated by : Approved by :

Al
{ Mr.Pacit Mathavorn )

{ Ms.Chonticha Sangngern )
Calibration Engincer Quality Manager

The calibeation result is applied vely 4o the sbove calibrated item and was found sccurate as shown on date mnd place of calibration cady

The measrement capability of the laboratory and its traceability 10 recognized naticenl stsndards and to the unit of messurement realized at the comespo

national standards |nharatory. This centificate may not be reproduced other than in full except with the priar written approval of the TQE Services Co., Lid.

1eNsNT linwan

FM-TOB-12 ROI 1112021



DQE Services Co, Lid,
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email - dqeservicesinfod@igmail.com sac v e

REPORT OF CALIBRATION

Certificate No. :  SP26-012 Page 2of 5

Envi Condition:  Ambient Temp 2545 °C
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 136858 5 November 2027
Absobance Standard set 25757 136848 5 November 2027
Wavelength Standard set 25806 136824 5 November 2027
Wavelength Standard set 25758 136827 5 November 2027

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

Institute of lards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 1.5 nm.
Scan Speed of UUC : 200 nm/min
Scan Interval of UUC : 0.1 nm.
Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

DOE Services Ca,,Lid,

DQE Services 125 Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230

tansn7 llauax

FM-TO8-02 ROD /112020

DQE Services Co., Lid.
3 32 Soi Ludprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE Services

Phone : +66 (012 538 2054, Email : dqeservicesinfo@gmail.com N ianaman e

REPORT OF CALIBRATION

Certificate No. : SP26-012 Page 4o0f5

Photometric Accuracy :

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) {Abs) {Abs) k
0.0000 0.000 0.0000 0.0050 2.00
i 0.7455 0.742 0.0035 0.0056 2.00
0.0000 0.000 0.0000 0.0050 2.00
7 0.8656 0.860 0.0056 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
=4 0.2910 0.288 0.0030 0.0051 2.00
ol 0.0000 0.000 0.0000 0.0050 2.00
0.6414 0.635 0.0064 0.0055 2.00
tensnT linuax

FM-708-02 ROT 171172021

Phone : +56 ()2 538 2054, Email : dgeservicesinfoigmail.com i it
REPORT OF CALIBRATION
Certificate No. : SP26-012 Page 3 of 5
Calibration Results : Withou! adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
{mm.) {Abs) {Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
420 0.5772 0.575 0.0022 0.0031 2.00
1.0478 1.043 0.0048 0.0029 2.00
2.1879 2.197 -0.0091 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5581 0.558 0.0001 0.0034 2.00
= 1.0224 1.022 0.0004 0.0035 2.00
21227 2.131 -0.0083 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
iEh 0.5225 0.518 0.0045 0.0029 2.00
0.9628 0.961 0.0018 0.0028 2.00
1.9744 1.981 -0.0066 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
451 0.5174 0.515 0.0024 0.0031 L 2.00
0.9990 0.997 0.0020 0.0033 2.00
1.9953 1.995 0.0003 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5508 0.549 0.0018 0.0030 2.00
= 10801 1.079 0.0011 0.0029 2.00
2.0356 2.036 -0.0004 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5579 0.558 =0.0001 0.0031 2.00
R 1.0512 1.050 0.0012 0.0029 2.00
1.9257 1. .| L0079 2.00
928 -0.0023 ‘U%ﬂ] dmﬁji
FM-T08-02 RO 17112021
DQE Services Co. Lid.
DQE Serilces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (002 538 2054, Email : dgeservicesinfof@gmail. com et
REPORT OF CALIBRATION
Certificate No. : SP26-012 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) {nm.) (nm.} (mm.} k
241.72 2413 0.42 0.18 2.00
279.45 279.0 0.45 0.18 2.00
287.81 2874 0.41 0,18 2.00
334.06 3338 0.26 0.18 2.00
360.93 360.5 0.43 0.18 200
418.59 4180 0.59 018 2.00
44594 4455 0.44 018 2.00
433.66 453.5 016 018 200
460.02 459.5 0.52 018 2.00
536.59 536.5 008 018 2.00
63798 638.0 -0.02 018 200
43138 431.0 0.38 018 200
47250 4725 0.00 0.18 200
51347 5133 017 0.18 2.00
528.88 528.5 0.38 0.18 2.00
57307 573.0 017 018 2.00
58535 585.0 0.35 0.20 2.00
GE4.40 684.0 0.40 0.18 2.00
T40.72 740.5 0.22 0.20 2.00
T48.55 748.5 0.05 0.18 2.00
807.03 BO7.0 003 0.18 2.00
879.28 B79.3 -0.02 018 200

Remark : - ULC = Unit Under Calinration
- NiA = Not Avaisble
- The result expasded uncestainty of measurenscat LI is staed s the standard uncertaingy of moasurement multiplied by the cavernge facsar &,
which fixr  normal distributian cormespands o a caverage probability of approsimaiely 5%
= * Indicates non TS scorediled

- End of Centificate - n
1eNsNT linwan
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DQE Services Co.,Ltd.
DQE Services 2 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladpra, Ladpruo, Bangkok 10230

Phane : +66 (012 538 2054, Email - dgeservicesinfo@gmail.com nacTaina

CERTIFICATE OF CALIBRATION
Certificate No.:  SP26-014 Page 1of5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Instrument room (207)
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI
Model :  U-5100
Serial No.: 23A4-008
ID No.: UAEWAS.010/2567
Received Date : 18 May 2026
Calibration Date : 18 May 2026
Issue Date : 21 May 2026

Condition Instrument :  Good

Calibrated by : m:’{q Approved by : 9/'3 E ‘1{’1

{ Mr.Pacit Mathavorn )

( Ms.Chonticha Sangngern )
Calibration Engineer Quality Manager

The cakibration resul is applied only 1w the above calibrated ilem sed was found sccurat ly.

Thee measarement capability of the laboratory and its traceabilaty 10 recognized national sundards and o the wit of measurement realized at the comesponding

emtional sandards lnboriory. This certificate may nat be reproduced other than in full except with the priar written approval of the DOE Services Co., Lid.

DQE Services Co.,Ltd.
) Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230

Phone ; +66 {012 538 2054, Email : dgeservicesinfo@gmail.com i

REPORT OF CALIBRATION

Certificate No. :  SP26-014 Page 2of 5
Environment Condition :  Ambicnt Temperature 25 £ 5 c

Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 136858 5 November 2027
Absobance Standard set 25757 136848 5 November 2027
Wavelength Standard set 25806 136824 5 November 2027
Wavelength Standard set 25758 136827 5 November 2027

Traceability : This certification is ble to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 5.0 nm.
Scan Speed of UUC: 40

Scan Interval of UUC: 0.1 nm.

Resolution of UUC :  Photometric 0.001 Abs.

Wavelength 0.1 nm.

tensnT llauax

FM-T08-02 ROT 171172021

DQE Services Ca,,Lid.
D . 32 Soi Wi in 5: - i 2
QE Services 2 Sei Ladprao-Wanghin 55, Ladprao-Wanghin Ra., Ladprao, Ladpras, Bangkok 10230

Phone : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com MSC.TITIS FTEGS
CALIIRATION 1434

1ensnT ldmwan

FM-TOE-02 ROT 171172021

REPORT OF CALIBRATION

Certificate No. : SP26-014 Page 3 of 5

Calibration Results : Without adjustment

DOQE Services Co.,Lid.

DQE Sarvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone ; +66 (D)2 338 2054, Email : dgeservicesinfoitgmail com T
REPORT OF CALIBRATION
Certificate No. : SP26-014 Page 4of5

Photometric Accuracy :

Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0,0000 0.0028 2.00
o 0.5772 0.574 0.0032 0.0031 2.00
1.0478 1.043 0.0048 0.0029 2.00
2.1879 2,182 0.0059 0.0082 2,00
0.0000 0.000 0.0000 0.0028 2.00
i 0.5581 0.556 0.0021 0.0034 2.00
1.0224 1.020 0.0024 0.0035 2.00
21227 21 0.0017 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5225 0.518 0.0045 0.0029 2.00
s 0.9628 0.961 0.0018 0.0028 2.00
1.9744 1.974 0.0004 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5174 0.514 0.0034 0.0031 2.00
o 0.9990 0.996 0.0030 0.0033 2.00
1.9953 1.995 0.0003 0.0087 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5508 0.549 0.0018 0.0030 2.00
1.0801 1.078 0.0021 0.0029 2.00
2.0356 2.028 0.0076 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
iz 0.5579 0.558 -0.0001 0.0031 2.00
1.0512 1.050 0.0012 0.0029 2.00
1.9257 1.923 0.0027 0.0083 i 2.00

FM-708-02 ROI 171172021

Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) (Abs) (Abs) k
235 (L0000 0.000 0.0000 0.0050 2.00
0.7455 0.744 0.0015 0.0056 2.00
i 0.0000 0.000 0.0000 0.0050 2.00
0.8656 0.863 0.0026 0.0059 2.00
af3 0.0000 0.000 0.0000 0.0050 2.00
0.2910 0.290 0.0010 0.0051 2.00
356 0.0000 0.000 0.0000 0.0050 2.00
0.6414 0.640 0.0014 0.0055 2.00
1eNsNT linwan

FM-T08-02 ROL 1/ /2021




DOE Services Co. Lid.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : daeservicesinfoi@gmail. com mcans e
REPORT OF CALIBRATION
Certificate No. : SP26-014 Page 50f5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (mm.) (nm.) (mm.) k
241.00 2403 0.7 0.18 2.00
279.30 2789 040 018 2.00
283.90 2382 0.70 0.18 2.00
334.50 3338 0.70 0.18 2.00
361.40 360.7 0.70 0.18 2.00
418.40 4179 0.50 0.18 2,00
447.20 446.6 060 018 200
45930 4594 =010 .18 200
537.00 53635 0.50 0.18 2.00
635.00 6373 0.70 0.18 2.00
441.29 440.6 0.69 0.18 2.00
479.88 4792 0.68 018 2.00
51375 5130 0.75 018 200
528.59 528.1 0.49 0.18 2.00
575.10 574.5 0.60 018 2.00
585.56 585.0 0.56 0.20 2.00
68470 6842 0.50 018 2.00
T40.51 7399 0.61 0.20 2.00
T47.61 T47.0 0.61 0.18 2.00
BOT.04 B06.5 0.54 0.18 2.00
B79.68 B79.0 0.68 018 2.00

Remark : - ULC = Uit Under Calinration

= N/A = Not Avaiable

= The ressht expanded uncertsinty of U s stied uncensinty of

multiplied by the coverge bt

which for distriby d bahility of 5%

- * Indicates nom TIS1 accredited

- End of Certificate -

tensnT llauax

FM-T08-02 ROT 1/11/2021

DQE Services Co.,Lid.

DQE Services 32 5o Ladprao-Wanghin 55, Ladprav-Wanghin R, Ladprao, Ladpeao, Bangkok 10230

Phone : +66 ()2 538 2054, Email : dgeservicesinfoiEgmail.com e
CERTIFICATE OF CALIBRATION
Certificate No.:  SP26-012 Page 1of5
Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud k 41, Sukh it Road, B: hak, Phrakh Bangkok 10260

Location of calibration :  Instrument room (207)

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  HITACHI

Model :  U-2900

Serial No.:  21E22-009

IDNo.: UAEWAT.051/2564

Received Date : 18 May 2026

Calibration Date: 18 May 2026

Issue Date : 21 May 2026

Condition Instrument :  Good

Calibrated by : - Approved by : -;'
ety Q’% . c[/-II
{ Mr.Pacit Mathavorn ) { Ms.Chonticha Sangngern )
Calibration Engineer Quality Manager
The caliks i ty 10 the shive and ‘s shown on date and place of cafibration cndy.

The measurement capability of the laborstory and its traceability i z 1o the wnit of realized at thy

national standards labaratory. This certificate may not he reproduced other than in full exceps with the prior writien appeoval of the DQE Services Co., Lid.

DQE Services Ca.,Lid,
DQE SEWiCES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfu@gmail.com s s

1ensnT ldmwan

FM-TO8-02 ROD 11020210

REPORT OF CALIBRATION

Certificate No.:  SP26-012 Page 2of5
Environment Condition :  Ambient Temperature 25+ 5 e

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 136858 5 November 2027
Absobance Standard set 25757 136848 5 November 2027
Wavelength Standard set 25806 136824 5 November 2027
Wavelength Standard set 25758 136827 5 November 2027

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

of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC 1.5 nm

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

DQE Services Co.,Lid.
DQE Services 3259 Ladora-Wanghin 55, Ladprao-Wanghin Re., Ladprao, Ladprao, Bangkek 10230

Phone : +66 ()2 538 2054, Email : dgeservicesinfor@igmail.com i

cALImmAT

REPORT OF CALIBRATION
Certificate No. : SP26-012 Page 3 of 5
Calibration Results : Without adjustment

Photometric Accuracy :

tenanT linuax

FM-TO8-02 ROD 1112000

Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) L3
0.0000 0.000 0.0000 0.0028 2.00
20 0.5772 0.575 0.0022 0.0031 2.00
1.0478 1.043 0.0048 0.0029 2.00
2.1879 2.197 =0.0091 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
a 0.5581 0.558 0.0001 0.0034 2.00
1.0224 1.022 0.0004 0.0035 2.00
21227 2.131 -0.0083 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0.5225 0.518 0.0045 0.0029 2.00
0.9628 0.961 0.0018 0.0028 2.00
1.9744 1.981 -0.0066 0.0070 200
0.0000 0.000 0.0000 0.0028 2.00
e 0.5174 0.515 0.0024 0.0031 2.00
0.9990 0.997 0.0020 0.0033 2.00
1.9953 1.995 0.0003 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
o0 0.5508 0.549 0.0018 0.0030 2.00
10801 1.079 0.0011 0.0029 2.00
20356 2.036 -0.0004 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
o 0.5579 0.558 -0.0001 0.0031 2.00
1.0512 1.050 0.0012 0.0029 2.00
1.9257 1.928 0.0023 . 0.0079 q . 2(]11.]ii

FM-TOE-02 RO1 /1172024



DQE Services Co. Lid.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (D)2 538 2054, Email : dgeservicesinfo@gmail.com i
REPORT OF CALIBRATION
Certifieate No. : SP26-012 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
s 0.0000 0.000 0.0000 0.0050 2.00
0.7455 0.742 0.0035 0.0056 2.00
257 0.0000 0.000 0.0000 0.0050 2.00
0.8656 0.860 0.0056 0.0059 2.00
313 0.0000 0.000 0.0000 0.0050 2.00
02910 0288 0.0030 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
0.6414 0.635 0.0064 0.0055 2.00
tenanT llauax

FM-T08-02 ROT 171172021

DOE Services Co.,Lid.
DQE Sarilcas 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 338 2034, Email : dgeservicesinfof@gmail.com et ]
REPORT OF CALIBRATION
Certificate No. : SP26-012 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uneertainty Coverage factor
(nm.} (mm.) (nm.) (nm.) k
241.72 2413 042 0.18 2.00
27945 2790 0.45 0.18 2.00
287.81 2874 0.41 018 2.00
334.06 3338 0.26 0.18 2.00
360.93 360.5 043 018 2.00
418.59 4180 0.59 018 200
44594 4455 0.44 018 200
453.66 453.5 016 018 2.00
460.02 459.5 0.52 018 2.00
536.59 536.5 008 018 2.00
63798 638.0 -0.02 018 200
43138 431.0 0.38 018 200
47250 4725 0.00 018 200
51347 5133 017 018 200
528.88 528.5 038 0.18 2.00
57307 573.0 017 0.18 2.00
58535 585.0 0.35 0.20 2.00
GE4.40 634.0 040 018 200
T40.72 740.5 0.22 0.20 2.00
T48.55 748.5 0.05 018 200
807.03 BO7.0 0.03 018 2.00
879.28 879.3 002 018 2.00
Remark : - UL = Unis Under Calinration
= N/A = Not Avaisble
- The result expanded uncertainty of U i stated 85 the seandard uncertainty of' multiplicd by the coverage faciar & ,
which far ! disributi pands o a caverage probability of appeosis 5%
= * Indicates non TIS! accrediied
- End of Cenrtificate -
tonsnT lnIuan

FM-T08-02 ROL 1112021
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NAC

IIRANATEE ASSOCIATES CO.,LTD
P Page 2 of 2 Pages
PAEASUREMENT RESULTS:
ice gas Now device wa: = Mater {Roots Meter). The Humid air was used as a
mediumn in the system, The standard conditions are 25°C [298.15 K and 760 meHg for d p

Table 1: The results of @ Standard calibration data

Accredited colbvation keboratony
D 150/1EC 17025-2017 gyl
ettt NSC— TISI - TIS 17025
e e e CALIBRATION 0367
Plchamers 7,711, Rd Wakthapes, Nangkokyal, Flow megsurement knboratory
Buargesk 10600 Thaiknnd] Calbration services department.
Tet «5508680812
Mohie; «EARRI0MSY
E-mait jnac-cabieat oo jrantes. com
Wik ste: www jranatee.com
Certificate No. :COF-022-68 Page 1.of 2 Pages
MEASUREMENT ITEM +Top Load Orifice Calibration procedure: o
e R ST:#:‘; Rota Displocement Meter [Roots
MOGELITIVE ; ndard Retary
SERIAL NUMBER Z;::m Meter) Model GESAMCW2-dp. The WI-CL-004
3 s wers used a5 o colibration guidefine.
(CONDITROM AS-RECENVED + Used ibem Traceatbility:
CUSTOMER  Integrated Research Center Company Livited. This certficate provides o "fracesbity of the
132 Maa 7, Thatoam, Srimahaphate, mecsurement to recognized the national
Prachinburi 25140, Thaitand. standards, and to reafizgtion of the international
system of units (5 through the NMT [National
RECEIVED DATE £ 05 bun 2025 Metrology stitute of Thalland) wo Certificate
MEASUREMENT DATE 212 Jun 2025 mumber; MW-D016-25.
ISSUE DATE +13 Jun 2025
mww: T
ENVIRONMENTAL COMDITIONS: an the standard wuermhfy muftipled by o
Ambient condition in the laboratory are as follow: toverage factor k=2, Which for a_normal
T : 23.0‘:10 c distribution correspands fo @ coverage probabilty
= of. i 95%. The stondard
Aot i FRSASIRN s s been determined in aecardance with the GUM
ity Prasung LI AT hPa “Fualuation af measurement data - Guide to the
expression of uncertainty in measuremenl”
CALIBRATION CONDATION:
Precanditioning + 24 hours at ambient condtions.
Measurement Condition H rage 22.7°Cand 52.1 %AH.
NOTED: s vl anly  piac
TABULATION OF RESULTS:

Tha table on neut page gh the measured values.

NAC

| MRAMATER ASSOCIATES CO., LT

Callbrated by:

1 M. Sorawit Thachalad
] Miss fintraporn Lensomphal

Approved signatory: S—
Mr, Fariya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATORY

Alrgas Speclalty Gases
Airgas USA, LLC

600 Union Landing Road
Cinnaminson, NJ 08077-0000
Airgas com

Airgas

an A Liguide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ3NISSEBQADD20 Reference Number; B2-401285018-1
Cylinder Number: LL193324 Cylinder Valume: B3.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number: B52018 Valve Outlet: 660

Gas Code: NO NOX 502 BALN Certification Date:  Sep 05, 2018

Expiration Date:  Sep 05, 2026 Ll

——
Certiicadion performe in accordance witt ‘EPA mc,nnm Protoce for Awam 41 GarWcaton of Gasacys Calkanton el (1 2812 docorment EPA
sORAZSI. using the — for analytical intefareace, Ths eyinder has & toisl analytical
uneseisnty ik stuted bl with 5 ds@» wne of this cabbration misturs, Al concestratons am on

wolumehesiume basis unless other

Do Mot Use This Cylinder beiow 100 7 megapascals.

Flew rate Presure | Temperature | Temperature | Ap_meter | 8 Orifice ‘Standard Flaw [0
Flate [Pal [a) [Tem) ¥
m*femin mmbg s ] mHE Inks0 ' fmin
1 0,698 752586 16 7205 60043 1071 1034 D643
2 1.003 752504 157 2190 44794 2326 1524 Do
3 1120 752767 2283 21 39589 283 172 1061
4 1.167 752907 2291 232 3Tme 3231 1.795 1.109
| 1417 751831 2313 257 25.450 4530 any 1368
Slope {w]: 163233
Intercept [4): 0.01636
Correlation coefficient {): 099980
Uncertaingy (=2 ams  m'fmin
Table 2: The results of @ actual calibration data )
Flow rate Pressure | Temperature | Tempersturs | Op meter | &p Orifice Standard Flow [(o]
Plate [Pal [Tal [m] &
m’fmin meHE * ¢ mmHg k0 ) iy~ |
1 068 752986 ne 206 &0.043 1071 (1] 06
2 1,00 752.904 151 2150 44,794 236 £ 0345
3 110 752.767 2283 an 39589 2589 1075 1.063
4 1187 752.907 23 232 3706 33 1127 1112
5 1417 752.831 2313 2257 25460 4.930 1393 1372 ]
Siape mk: Loazs
Intercept (E): 00025
Comrelation confliclent (. 0.99981
Unecertainty (= )z omis m'fmin
*#++End of Certificate of Calibration**
JTRANATEE ASSOCIATRS €0, 11T
= Alrgas Speclalty Gases
Alrgas USA, LLC
Al rgas 600 Unian Landing Road
an Ar Liguide comparny Cinnaminson, NJ 08a
Airgas com
Grade of Product: EPA Protocol
Part Number: EQ3NISSEBOADDZ20 Reference Number: B2-401285019-1
Cylinder Number: LL193324 Cylinder Valume: B3.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number: B52018 Valve Outlet: 660
Gas Code: NO NOX 502 BALN Certification Date:  Sep 05, 2018

Expiration Date: Sep 05, 2026

Cerification performed in accordance -m “EPA Tmﬂ!hli’u PIDMM(MI-W and
BOLR- 12!5!1 using the
uncartanty w8 stated bela with & preey

——
tian of mm..l Calibration Standands (May 2012)" document EFA,

sl itfareecs, This cyinder has & toul analytical

e of this calbrason mistere, All conoserations am on &

apascals.

[0 Mot Use This Cyfinder below 100
ANALYTICAL RESULTS ANALYTICAL RESULTS
Component Reguested Actual Pratocol Total Relative Assay Component Reguested Actual Praotocol Total Relative Assay
[+ Meathod Uncertainty Dates C Mathod Uncertainty Dates
O 0.00 FPM 50.71 PP G +i- 1.4% NIST Traceable OH/ZTI2018, DA052018 O 0.00 FPM 5071 PRW G +1-1.4% NIST Traceable OH/ZTI2018, DA052018
NITRIC OXIDE 50.00 FFM 50,67 PPM Gt +i- 1.4% NIST Traceable DB/ZTIZ01E, DA052016 NITRIC OXIDE 50.00 FFM 50.67 PPM Gt +i- 1.4% NIST Traceable DB/ZTIZ01E, DA052016
SULFUR DIOXIDE 50.00 FFM 50.54 PP Gt +f- 1.0% NIST Traceable OB/ZTIZ018, DA052016 SULFUR DIOXIDE 50.00 FFM 50.54 PPM =11 4+ 1.0% NIST Traceable OB/ZTIZ018, DA052016
NITROGEN Ealance NITROGEN Ealance
P B B =
CALIBERATION STANDARDS CALIERATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060625 CCA42585 50.42 PPM NITRIC CXIDEMNITROGEN +- 0.8% Jun 27, 2020 NTRM 16080626 CCA42585 50,42 PPM NITRIC CXIDE/NITROGEN +- 0.8% Jun 27, 2020
PRM 12388 B60a119 29.86 PPM NITROGEN DIOXIDE/AIR +-1.5% Jun 02, 2017 PRM 12368 B60a119 0,86 PPM NITROGEN DIOXKIDE/AIR +e 1.5% Jun 02, 2017
GMIS 042010104 CCs03a41 5,101 PPM NITROGEN DIOXIDEMITROGEN +-2.0% Jun 01, 2020 GMIS 42010104 CCE03941 5,101 PPM NITROGEN DIOXIDEMITROGEN +-2.0% Jun 01, 2020
NTRM 14010327 KALOD437E 49,08 PPM SULFUR DIOXIDENITROGEN +H-1.0% Apr 1T, 2024 NTRM 14010327 KALOD437E 49,08 FPM SULFUR DIOXIDENITROGEN +H-1.0% Apr 1T, 2024
The SAM. PRM or AGM nated sbave is coly in referance & the GMIS used in the sssay and nol part of the analyss. Tha SAM, PRM or RGM nated sbarve is orly in referance 5 the GMIS used in the sssay and nol part of the analyss,
P A R TP S PR S R R S e S T T e e O Sy £ [y 11 R e ) o ETIR
ANALYTICAL EQUIPMENT ANALYTICAL EQUIPMENT
trument/MakeModel Analytical Principle Last Multipaint Calibration Instrument/MakeModel Analytical Principle Last Multipaint Calibration

icolel G700 APW1100381 NO' FTIR Aug 09, 2018 cliel G700 APYW1100381 NO FTIR Aug 09, 2018
Nicolet G700 APYY1100381 NO2 FTIR Aug 31, 2018 Nigolet G700 APW1100381 NO2 FTIR Aug 31, 2018
Nicolet G700 APY1100391 502 FTIR Aug 30, 2018 Nicolet G700 APW1100381 502 FTIR Aug 30, 2018

Triad Data Available Upon Request
NOTES:PCO#f 5218003035

Met weight: 2736 grams
Gross waight 17383 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Pro
Document EPA-G00R-12/531. ANl testing processes and measurements confarm to the requi
ISOMIEC 17025 and to Airgas 150 9001:2008 and relate only to items identified on this cel
are cerified to be NIST Traceable with total uncertainty as detailed under Analytical Unceg
document shall not be reproduced in full without written approval of the issuer.

(ACCREDITED

TESTING CERT No. 3082.05

)E“-—-\\MJ/(

Approved for Release

Page 1 of 82-401288019-1

Triad Data Available Upon Request
NOTES:PCd 5218003035

Met weight; 2736 grams
Gross waight 17383 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Prs

Document EPA-SO0R-12/531. Al testing processes and measurements conform to the requl

ISOMIEC 17025 and to Airgas |50 9001:2008 and relate only to items identified on this cel
are cerified to be NIST Traceable with total uncertainty as detailed under Analytical Unceg
document shall not be reproduced in full without written approval of the issuer.

(ACCREDITED

)E“-—-\\MJ/(

Approved for Release

TESTING CERT No. 308205

Page 1 of 82-401288019-1



Alrgas Specialty Gases
Airgas USA, LLC

600 Unian Landing Road
Cinnaminson, N adarr-aaaa

Airgas

an A Liguide company

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ3NISSEBIADDZ0 Reference Number: 82-401285019-1
Cylinder Number: LL193324 Cylinder Valume: 83.4 CF
Labaratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number: B52018 Valve Outlet: 880
Gas Code MNO,NOX, 502 BALN Certification Date: Sep 05, 2018

Exeiratinn Date: Sep 05, 2026

Cartficason parformed in socordsr th “EPA Traceabiity Protocol for Aseay and Certfication of Gaseous Calibration Standards (May 2012]° document EPA.
B00/R-12531, using the assay procedures listed. Anafptical far analytical has a total anatytical
uncertanty as stited Delaw with @ confidence level of $5%. Thane are na signficant impurities which aflact e e of this cakbrason mixture, All concenyations are on a
humavslurl Badis UnkEss Stfemtie noed

Alrgas Specialty Gases
Airgas USA, LLC

600 Union Landing Read
Cinnaminson, N o8ar7-aa0a

Airgas

an Air Liguide comparny

Airgas com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ3NISSEBQADDZ0 Reference Number: 82-401285019-1
Cylinder Number. LL193324 Cylinder Volume: 83.4 CF
Labaratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGP Number: B52018 Valve Cutlet: 880
Gas Code MNO,NOX, 502 BALN Certification Date: Sep 05, 2018

Exeiratinn Date: Sep 05 2026
th “EPA Traceability Protocol for Asssy and Cerificabon of Gaseous Calibration Standards (May 2012)° document EPA
cal : has a total analytical
areona

Cartfication parformed in o
BOWR-121331, using the nssay procadres listed. Anaigtca far analyt
uncertanty as staed beiow with & 5%, There are na affect e use of this caltn
humehvelurrl Badis NS Sterwing et

mixture,

Do bot Liss This Cylinder baiow 100 psig.i.e. 0.7 megnpascals. Do Hat Use This Cyfinder below 100 psig. e 0.7 megapascals.
ANALYTICAL RESULTS ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Mathod Uncertainty Dates Concentration Concentration Mathod Uncertainty Dates
N 50.00 FPM 50.71 PPM a1 +I-1.4% NIST Traceabla DEZTI2018, DH052018 NI 50.00 FPM 50,71 PPM 61 +I-1.4% NIST Traceabla DEZTI2018, DH052018
NITRIC OXIDE 50.00 FPM 5067 PPM a1 +i-1.4% NIST Traceable DEZTI2018, DHO52018 NITRIC OXIDE 50.00 FPM 5067 PPM 1 +i-1.4% NIST Traceabls DEZTI2018, DHO52018
SULFUR DIOXIDE 50.00 PPM 50,54 PPM Gt +/- 1.0% NIST Traceable DEZTI2018, DH052018 SULFUR DIOXIDE 50.00 PPM 50.54 PPM a1 +/- 1.0% NIST Traceable DAZTI201E, (RMS2016
MNITROGEN Balance MITROGEN Balance
dom s = e R dom s = e R
CALIBRATION STANDARDS CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertalnty Expiration Date Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060625 CCA42585 60.42 PPM NITRIC OXIDE/NITROGEN +e 0.8% Jun 27, 2020 NTRM 16080625 CCA42585 50.42 PPM NITRIC OXIDE/NITROGEN +e 0.8% Jun 27, 2020
PRM 12388 6604119 241,86 PPM NITROGEN DICXIDE/AIR H-1.5% Jun 02, 2017 PRM 12368 6604119 29.86 PPM NITROGEN DIOXIDE/AIR H-1.5% Jun 02, 2017
GMIS TO42010104 CCs01a41 5,101 PPM NITROGEN DIOXIDEMNITROGEN +-2.0% Jun 01, 2020 GMIS 7042010104 CCs01a41 5101 PPM NITROGEN DICKIDEMNITROGEN +H-2.0% Jun 01, 2020
NTRM 14010327 KALDD437E 49.08 PPM SULFUR (HOXIDENITROGEN +-1.0% Apr 17, 2024 NTRM 14010327 KALDD437E 49,08 PPM SULFUR DIOXIDEMITROGEN +-1.0% Apr 17, 2024
Tha SAM, PRM or RGM noted b is only in referance % the GMIS wused in the assay and not part of the analyss. Tha SAM. PRM or RGM nated stve is only in referance % the GMIS used in the assay and nol part of the analyss.
ANALYTICAL EQUIPMENT ANALYTICAL EQUIPMENT

Instrument/MakeModel Analytical Principle Last Multipaint Calibration Instrument/Make/Model Analytical Principle Last Multipaint Calibration
Nicolet G700 APYW1100381 NO FTIR Aug 0, 2018 Hicolel G700 APYY1100381 NO FTIR Aug 0, 2018
Nigelel 6700 APW1100391 NO2Z FTIR Aug 31, 2018 Hicolet G700 APWA 100351 ND2 FTIR Aug 31, 2018
Nicolel G700 APW1100381 502 FTIR Aug 30, 2018 Nicolel G700 APYW1 100381 502 FTIR Aug 30, 2018

Triad Data Available Upon Request
NOTES:PO# 5218003935

Net weight: 2736 grams
‘Gross weight 17383 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocg
Document EPA-S00/R-12/531. AN testing pracesses and measurements conform to the ragui
ISQYEC 17025 and to Argas IS0 9001:2008 and relate only 1o items identified en this ce
are certified to be NIST Traceable with total uncertainty &s detailed under Analytical Unceg
document shall not be reproduced in full without written approval of the issuer,

TESTING CERT No. 308205

e e

Appmved for Release

Page 1 of 82-401285019-1

WEC-TE TS T
CALEATION 0030

MTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH TISTR)
Mechanical Enginesring Standards Lsboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thaitand.
Request No.23-69/0168 MTC.No.23-69/0168
Number of page(s) 2
CALIBRATION CERTIFICATE
PERSONAL AIR PUMP SAMPLING PUMP CALIBRATION
Mesalabs

Nomenclature :
Manufacturer :
Serial 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.
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thailand.
Received date : 9 January 2026 ‘Condition of measured item : Normal
Calibration date : 19 January 2026

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 081167 3-Jul-26 TISTR
D/ MP-0178-25 29-Jun-27 NIMT
Primary Flow Callbrator 5/N 117982 | MW-0045-25 2-Jul-27 NIMT
Primary Flow Callbrator S/N 119521 MW-0046-25 ‘lj,ngi_w NIMT
Cotlorated by : .ok P eproved bpvenrinii il
i

(Mr.Terasak Panna)

ATPBIR
Ref. 2013269010900101001
Issued Date 22 January 2026

Advertising the Repert/Cert

Head Office

35 Mu 3 Tamban Knlong Ha, Amphee Khiong Luang,
Chargwat Pathurrithani 12120,
) 0 2577 9038

6] 0 2577 9009

=

The results relate anly to the testeclalibrated or value assigned
te and publicity of the results except in full ane prohibited unless written permission b cbtained from the govemor of TISTR.

FMLBLMTC.00Z Rev.5
Office
194 Phahanyathin Road, Ladyas, Chatuchak,
Bangkok 10900, Thaiand
Tel. {66) 0 2575 1121-30 ext, 5219, 5225, 5217
(66) 08 1889 6827

Office/Laboratory
658 Mu 2 Tambon Bangpoomal, Amphce Muarrg Samutprakan,
Changwat Samutprakan 10280, Thaland
Tel. [66] 0 2323 167280 ot 115, 116
166) 08 3219 5940
E-mail : mtc@tistr.onth Wabisite | wwwtistr.orth

Thailand

Triad Data Available Upon Request
NOTES:PO® 5218003936

MNet weight: 2738 grams
‘Gross weight 17383 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocg
Document EPA-GOOVR-12/531. Al testing processas and measurements canform to the regui
ISQIEC 17025 and to Angas IS0 9001:2008 and relate only 1o items identified on this cel
are cerified to be MIST Traceable with total uncertainty &s detailed under Analytical Unceg
document shall not be reproduced in full without writhen approval of the issuer,

TESTING CERT No. 3082.05

e Yo,

Appmved for Release

Page 1 of 82-401285019-1

S5

MecTewTs (7iat

THAIL SCIENTIFIC AND TECHNOLDGICAL
M Englneering Standards Laboratory Soi 1, Bangpoo Ind Estate, Muang, 10280, Thaitand.
Request No.23-69/0168 2/2 MTC.No.23-69/0168
Calibration point : (0,05, 0.5, 1, 1.5, 2) l/min
condition : p (23 £3)°C , Relative humidity (55 + 15) %
Atmospheric pressure ( 1010+13) hPa
Calibration method : The fi (UUC) was calit 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 ULIC

Measurement data :

UUCValue  Standard Vale Temperatura  Pressure Deviation  Uncertsinty
(fmin) (Wmin) °c) (hPa) (%) (%)
0.05246 0.052521 24480 1009.62 -0.12 0.93

0.49901 0.49904 24.466  1009.80 -0.01 0.53
1.0071 1.0072 24432 100992 -0.01 0.89
1.5010 1.5006 24421 1010.14 +0.02 0.89
2.0022 2.0039 24412 101032 -0.08 0.90

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

The end of calibration certificate.

Advertising the Repon/Certificate and publicity of the results except in full are pr

Head Office
35 Mu § Tamban khlang Ha, Armphee Knlong Luars,
Changwat Fathurnthani 12120,
Tel (66} 0 2577 5036

Fax. {661 0 25

The results relate only to the items tested/calibrated of value assigred,
ititesd urless written pernission is obtaned from the gevernor of TISTR

FMBLMTC.002 Rev.§
Office/Laboratory
558 Mis 2 Tarrbon Bangpooma, Amphos Muang Samutprakan,
Changwat Samutprakan 10280, Thakand
23 167280 et 115, 116
6] 08 3219 5440
: rtogtistr.orth Website : www.tistr.onth

Offlca

196 Phahanyathin Fioad, Ladyan, Chatuchak,

Bangiok 10500, Thatand

Tel. (66] 0 2579 1121-30 ext. 5219, 5225, 5217
(6] 0B 1889 6827

Thailand




NSC-TISITIS 19035
CALIBRATION 0017

TTISTA

NEC-TISHTIS 17008
CALIBRATION 037

TITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0163 MTC No. EEL. BF.  73/016%
CALIBRATION CERTIFICATE
by -1 1 Ry h Center Company Limited,
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,
Calib d at - El and El dards Laboratory, Industrial Metrology and Testing Service Cenire,
Soi 1C, Bangpoo Industrial Estate, Sukk it Rd., Muang, prakan 10280,
Instrument Calibrated ; Ambient Environment
Description : Sound Calibrator Temperature {23+ 3)°C
Manufacturer : Rion Relative Humidity : (50 + 15)%
Model 12127 Ambient Pressure  :{101.325 + 1.500) kPa
Serial No. : 100012

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3P F; T TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY 44005560

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495,

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

This instrument has been d a1 Electrical and Electronic Standards

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer 1o the
measured values only.
Date of Receipt
Date of Calibration

9 Jan. 2026
20 Jan. 2026

"y

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0163 MTC No. EEL.BP. 73/0169

The reported expanded uncertainty is based upon a standard ¥

by a 2 |
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa, 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 Telerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB
2. Frequency
Standard Microph M d Freq Deviated value [ Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 0.1 +15 £1.0%
3. Total Distortion
Standard Micropk M i Total Di Uncertainty Tolerance limit
Type (%) (%) 1ECE0942:2003 Class 1
1/2 inch Bruel&Kjaer 4150 1.60 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

ol T

(Mr.Weerachai Deechaiyae) (Mr b
Electrical and Electronic Standards Laboratory

Date of Calibration : 20 Jan. 2026 Industrial Metrology and Testing Service Centre

Date of Issue : 21 Jan, 2026 Ref : 2011269010900096001

End of Certificate /2

The results relate only to the iterns tested/calibrated or value assigned.
Advertisng the ReportCertiicate and publicity of the results except In full are prohibited unless writhen permission is obtained frerm the governor of TISTR,

Tha results relate only to the items tested/calibrated or value asskned.
Advertising the Repot/Certificate and publicity of the results escept in full am prohibited unless written permission is obtaned from the sovemnar of TISTR.

FMBLMTC.002 Rev.5
Head Office
35 Mu 3 Tambon Khiong Ha, Amphoe Khlong Luang,
Changwat Pathumihari 12120, Thailand
Tel. {6610 2577 903
Fax. (6610 2577 9009

Office
Amphoe Muarg 156 in Foad, Lacyas, Chatuchak,
Barghok 10900, Thaitand
Tel {66) 0 2579 1121-30 ext, 5219, 5225, 5217
6E) 08 1885 627

Office/Laboratary
68 My 2 Tambon
Changwat Sernutprkan 10280, Thailand
Tel. [66) 0 2323 1672-80 ext. 115, 116

166] 0 3219 5440
E-rmail : mtetistrorth Website - www.tistr.onth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP, 75/0169

Request No. 21-6910163
CALIBRATION CERTIFICATE
d by z 1R h Center Company Limited
Address 1 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,
Calibrated at  Electrical and Electronic Standards Laboratory, Industrial Metrology and Tesiing Service Centre,
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, kan 10280.
Instrument Calibrated : Ambient Environment
Deseripiion : Sound Calibrator Temperature (232 3°C
Manufacturer : Delta Ohm Relative Humidity : (50 + 15)%
Madel :HD9102 Ambient Pressure (101,325 + 1.500) kPa
Serial No, : 10038483

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2, Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

TPA-303A S/N OF 2214,

3, Prog A Tamag

4. Digital Multimeter Agilent 34401 A §/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N TO650001.
6. Audio Analyzer Keithley 2015-P S/N4106495.
7. Condenser Micraphone Bruel&Kjaer 4180 S/N 2889871
Calibration Procedure; CP-102-04 based on 1EC 60942-2003, The sound pressure level of instrument was

using an insert voltage technique.

d by standard microp
fards maintained at Electrical and Electronic Standards

This instrument has been 1 against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Memwology (Thailand).

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

Date of Receipt
Date of Calibration

9 Jan. 2026
: 20 Jan. 2026

lri

The results relate cnly to the items tested/calibrated or value assigned.
Acvertising tha Repart/Certificate and publicty of the results except in full are prohibited unless written permission is obtaned frorm the govemar of TISTR

FM.BLMTCO0Z Rev.S

Haead Office

35 Mu 3 Tamban Khlang Ha, Amphoe Khlong Luang,
Changwat Pathumithani 12120, Thakand

Tel. {66} 0 2577 9036

Fae. 66} 0 2577 900%

Office/Laboratory Office

568 Mu 2 Tarmbon i, Arphoe Musng 196 finad, Ladyan, Chatuchak,

Changwat Samutprakan 10280, Thailand Bangkok 10900, Thaiand

Tel (66)0 2323 1672-80 ext 115, 116 Tel. (66) 0 257% 1121-30 ext. 5219, 5235, 5217
(66) 08 3215 9940 (46) 08 1889 62T

E-mail : micgtistr.onth Website ; wew.tistrorth

FM.BLMTC.002 Rew.5

Haad Office

35 Mu 3 Tambon khiceg Ha, Amphaoe Khlong Lusng,
Changwat Pathurrthani 12120, Thailand

Tel. {66) b 2577 936

Fa. (6] 0 2577 9009

Office_aboratory
668 Mu 2 Tarmisan Bargpoamal, Amphos Musng Samutprkan,
Changwat Samutprakan 10280, Thailand
Tel (66) 0 2323 1672-80 ext 115, 116
(66108 3219 9940
E-mail : micgtistr.onth Website : www tistr.orth

Office

196 Phahoryothin Road, Ladyao, Chatuchak,

Bangiok 10900, Thailand

Tel. (56} 0 2579 1121-30 ext. 5219, 5225, 5017
(6} 08 1889 6827
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T<TISTR
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNDLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 750169

Request No. 21-69/0163
The reported expanded uncertainty is based wpon a standard i iplied by a ag
factor k = 2, providing a level of of app ly 95%.

Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa 23.0°C and 50 %R

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1ECAD942:2003 Class 2
112 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.75 dB
2. Frequency
Standard Micropl F Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.3 1.7 +15 +2.00
3. Total distortion
Standard Microph 1 Total di i L inty Tolerance limil—‘
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 130 +0.50 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Date of Calibration  © 20 Jan. 2026 ¥l

The results relate enly to the items tested/calibrated or value assined.
Advertising the Report/Certificate and publicity of the results except in full are prahibited unless written permission i ebtained fram the governor of TISTR.

FMBLAMTC.002 Rev.5

Office:

196 Fhahonyothin Road, Ladyan, Chatuchak,

Banghok 10900, Thalland

Tel 1641 D 2579 1121-30 ext. 5219, 5225, 5217
1661 08 1859 6827

Haad Office

35 Mu 3 Tambon Khiong Ha, Amphas: khiang Luang,
Charsgwat Pathumthani 12120, Thailand

Tel. {66) 0 2577 9036

Fa. {66] 0 2577 9009

Office/Laboratory
£68 My 2 Tambon Bangsoomai, Amphoe Muang Samutprakan,
Changwat Sartpeakan 10280, Thailand
Tel, [66) 0 2523 1672:80 ext. 115, 116
(66} 08 321% 440
E-misil - mtcg@istronth Website ; www.tistr.orth



TISHTIS 1902
CALIBRATION 0617

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

21-69/0163 MTC No. EEL. BP. 75/0169

Request No.
Nominal Output of Unit Under Test = 114 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 20uPa , 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) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.90 -0.10 +0.10 +0.75 dB
2. Frequency
Standard Micropk Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IECG0942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 988.3 =117 +15 +2.0%%
3. Total Distortion
Standard Microph M d Total Di Uncertainty Tolerance limit
Type (%) (%) IECH0942:2003 Class 2
1/2 inch Bruel&K jaer 4180 0.19 +0.50 +4.0%

Note : 1. No adjusiment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by - Approved by :

(Mr.Weerachai Deechaiyae)

(L LT .

Electrical and E i dards 1 ¥

Industrial Metrology and Testing Service Centre
Ref : 201126%010900056003

Date of Calibration 1 20 Jan. 2026

Date of Issue : 21 Jan. 2026
End of Cenificate 3/3

The results relate only to the items tested/calibrated or value assigned =
Achvertising the Repart/Certificate and publicty of the results except in full are prohibited unless witten permission s cbtained fram the govemar of TISTR

FALBLMTC.00Z Rev.5
Office
Amphae Muang 196 in Roed, Ladyan, Chatuchak,
Bangkok 1000, Thailand
Tel. (66) @ 2579 1121-30 ext 5219, 5225, 5217
(66} 08 1889 6827

Office/Laboratery
668 Mu 2 Tamban
Chargwat Samutprakan 10280, Thailand
Tal {68 0 2323 1672-80 axt. 115, 116

(66) 08 3219 9440
E-mail : mitcgptistr.onth Website : v tistrorth

Head Office

35 Mu 3 Tamban khiong He, Amphoe Khiong Luang,
Changwat Pathurmithani 12120, Thailand

Tel. {66] 0 2577 5036

Faoe {66) 0 2577 5009

5L-TI5)- 2
CALIBRATION 857

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH ITISTR)

Request No. 21-69/0163 MTC No. EEL. BP.  74/1169
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corvected 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 |
112 inch Bruel&Kjaer 4180 93,94 0.06 +0,10 +0.40 dB
2. Frequency
Standard Micropt Ml | Freq Deviated value [ Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IECH0942;2003 Class |
1/2 inch Bruel&Kjaer 4150 1001.6 1.6 +1.5 +1.0% |
3. Total Distortion
dard Micropl M Total Di Ui inty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.45 +0.50 +3.0%

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

3. The microphone volume correction was included at level of 0.16 dB from

Calibrated by :
(Mr.Weerachai Deechaiyac)

Approved by :

Electrical andBiegtoon €8THidards Laboratory

Date of Calibration : 20 Jan. 2026 Industrial Metrology and Testing Service Centre

Date of Issue : 21 Jan. 2026 Ref : 201 126901 0900096002

End of Certificate 2/2
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CALIER A TIN 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR)

Request No. 21-69/0163 MTC No. EEL. BP.  74/1169
CALIBRATION CERTIFICATE
-1 i by - Integrated R 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.
S0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd,, Muang. Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature 123+ 3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %
Madel 1 NC-T4 Ambient Pressure (101,325 + 1.500) kPa
Serial No. 3546798

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037
2. Measuring Amplifier Bruel&Kjaer 2636 SN 1537484,

3. P A T: TPA-303A SN OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001,

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be

by standard microphone using an insert voltage technique,

This instrument has been calibrated against standards maintained at 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.
Date of Receipt

Date of Calibration

@ Jan. 2026

: 20 Jan. 2026 112
)

Head Cffice

35 Mu 3 Tamban khlong Ha, Amphoe Khlong Luarg,
Chargwat Pathumthani 12120, Thaland

Tel. (&) 0 2577 9036

Fax (66) 0 2577 9009

The results relate enly to the items testedralibrated or value assigned.
Achvartising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is cbtained from the govarnar of TISTR

FAM.BLMTC 002 Rev.5

Office/Laboratary Cffice

658 Mu 2 Tambon Bange , Amphee Muarg 156 in Rosad, Lacyao, Chatuchak,

Changwat Samutprakan 10280, Thailand Bangkok 10900, Thatand

Tel. (56] 0 2323 167260 ext. 115, 116 Tel. 66) D 2579 1121-30 ext. 5218, 5225, 5217
{66) 06 3219 9440 (66) 08 1885 68T

E-mail : rmtcgptistr.orth Webisite : wtistr.orth
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CALIBRATIGN 0837 .

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BP. 63/016%

CALIBRATION CERTIFICATE

Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED
Address

Calibrated at

122 MOO 2, T THATOOM, A SRIMAHAPHOTE, PRACHINBURI, 25140,
: Electrical and El i Lab y, Industrial Metrology and Testing Service Centre.

Soi 1C, B: Estate, Sukh it Rd., A Muang, Samutprakan 10280,
Instrument Calibrated ; Ambient Environment
Description : Integrating Sound Level Meter Temperature :(23+3)°C
Manufacturer TACO Relative Humidity (50 +£15)%
Maodel <6226 Ambient Pressure 1 (101.325£1.5) kPa
Serial No. : 100142
Microphone : Type 7052 No, 79842
Preamplifier oy

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjr 4180 S/N 2633526,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A SN MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Sound Calibeator Bruel&Kjaer 4231 S/N 3015154,
7. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt 29 Jan. 2026

Date of Calibration  : 13-17 Feb. 2026 ér’ 9
T

The results relate anly to tha items tested/calibrated or value assigned,
Advertising the Report/Centificate and publicity of the results except in full are prohibites! uriless writtan permission is obtaned from the govermor of TISTR.

|
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The results relate only to the items tested/calibrated or value assignad.
Adtvartising the ReportCertificate and publicity of the results except in full are prohibited unless wiitten permission is obtained from the goernor of TISTR.

FMLBLMTC.002 Rev.5
Head Office
35 M 3 Tamban Khiong Ha, Amphoe Khong Lusng,
Changwat Pathumthani 12120, Thatand
el {66 0 2577 9034
Fax. (6] 0 2577 9008

Office/Laboratony Office

668 hu 2 Tambon , Amphoe Muang . 196 Reed, Lachyan, Chatuchak,

Changwat Samutprakan 10280, Thailand Bangiok 10900, Thailand

Tel (66) 0 2323 1672-80 ext. 115, 116 Tel. (661 0 2579 1121-30 ext. 5219, 5225, 5217
(66} 08 3219 9440 166) 08 1889 82T

Esmail : micgtistrorth Website : www.tistr.orth

FM.BLMTC.00Z Rev.5
Office
196 Phahanyothin Road, Ladyas, Chatuchak,
Bargkok 10900, Thakand
Tel (66) 0 2579 1121-30 ext. 5218, 5225, 5217
(66) D8 1889 BE2T

Office/Laboratory
668 Mu 2 Tambon Bangposmai, Amphe Muang Samutseakan,
Chargwat Samutprakan 10280, Thaland
Tal. (66) 0 2323 1672-B0 ext. 115, 116
(66) 0B 3219 9440
E-migil : mtcgptistrorth Wabsite | wwwtistronth

Head Office.

35 Mu 3 Tambon Khlong Ha, Amphee Kiong Luang,
Chargwat Pathumthani 12120, Thalland

Ted. 66} 0 2577 9026

Fa. (66} 0 2577 9009
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-69/0162 MTC No. EEL. BP, 63/0169
8. Power Amplifier Brilel&Kjier 2706 5/N 1517650
9. Speaker Tannoy Limited, Great Britain British Patent No, 215300,
10. Digital Multimeter Agilent 344014 S/N MY 44005560
11. P A T: TPA-303A S/N 2212,

Calibration Procedure :

This i ws calit no CP-102-02 and CP-102-03, which

| by using calibration proced
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 instrument has been calib

d against lard intained at the Electrical and Electronic Standards

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

The information on 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 a coverage factor

a level of confid of i 95%.

k=2, providi

T,

Date of Calibration  : 13-17 Feb. 2026 /9

Prar
The results relate anly to the items tested/calibrated or value assigned.
Advertising the Arpart/Certificate and publicity of the results exscept in full are probibited unless written pemmission s abtaned fram the gavemar of TISTR

FM.BLMTC 002 Rev.8

Head Office
35 Mu 3 Tarmban Khlang Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpeerns, Armphoe Muang Samutprakan,
Changwat Fathumthani 12120, Thaland Changwat Sarmutprakan 10280, Thakand
Tel. {66) 0 2577 9036 Tol. (56) 0 2323 1672-80 eat. 115, 116
Faoe, (66) 0 2577 9009 (66} 08 3219 9480

E-masl : mtc@tistrarth Website - www.tistr.orth

Office/Lsboratory Office 3

156 Phaharyathin Road, Ladyao, Chatuchak,

Banghok 10600, Thailand

Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5117
(66) 08 1659 5827

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
|
3 A ical signal test of freq y weighting %
Frequency | Deviation from frequency response (dB) prance limit L vty | Masimum-permitted
{Hz) A-weight | C-weight Flat class 2 (+dB) {+dB) of measurement (+dH)
125 0.2 0.4 0.2 15 0.45 0.6
1000 . 0.0 0.0 1.0 0.45 0.6
8000 -3.6 -3.5 A7 5.0 0.45 07
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) P limit L permitied
(Hz) | A-weight | C-weight |  Flat class 2 (+dB) (+dB) of measurcment (+dB) "
a3 0.2 02 o1 20 0.20 0.6
125 0.1 0.2 0.2 1.5 020 0.6
250 0.2 0.2 0.2 1.5 0.20 0.6
500 0.2 L] 0. 1.5 0.20 0.6
1000 0.0 0.0 0.0 Lo 0.20 0.6
2000 =01 0.1 0.1 20 0.20 0.6
4000 0.3 -1 0.1 30 0.20 0.6
8 000 0.2 0.2 0.1 50 0.20 0.7
Date of Calibration : 13-17 Feb. 2026 g gf 9

MECTISITES (702
CALIBRATION (037

MITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 63/0169

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation |A limit| 1 permitied
Signal (dB)} Before adjust) Afler adjust | value (dB) | Class 2 {+dB) (+dB} of measurement (+dB)
93,99 93.3 94.0 0.0 1.0 0.30 N/A

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

was then completed at the display of 115.6 dB,

2. Self-generated noise

2.1 Normal test
value 1 permitted
(dB) (+dB) of measurement (+dB)
20.1 0.10 NiA

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

Frequency | Measured value | U -permitted
Weighting {dB} (4+dB) of measurement (+dB)
A-Weight 183 0.10 NiA
C-Weight 279 0.10 NIA
Flat kr A | (AT N/A
Date of Calibration  : 13-17 Feb, 2026 _’3_." 9.

The results relate anly to the items tested/calibrated or value assigned
Achvertising the Repant/Certificate and publicity of the rasults except in full ane prohibited unless witten permission & cbtsined from the govemaor of TISTR

Head Offlce
35 Mu 3 Tarnban Khlorg Ha, Amphoe Khlorg Luang, 568 Mu 2 Tarnben
‘Changwat Fathumthani 12120, Thaland
Tel (66) 0 2577 9036

Tha rasults relate only to the items tested/calibratad or value assigned.
Advertising the Report/Certificate and publicity of the results excapt in full are prohibited unless wiitten permission is cbtained from the gowemar of TETR.

FM.BLMTC.002 Rev.5

Office/Labaratary Office 8

L Amphos Muang Samutpraka 196 in Road, Ladyao, Chatuchak,
Changeat Samutprakan 10280, Thakand Banghok 10500, Thaland

Tel, (56} 0 2323 167280 ext. 115, 116 Tel {66) 0 2579 1121-30 ext. 5218, 5225, 5217

Faox (66)0 2577 9009 56 08 3219 7420 {66] 08 1889 €827
E-mail : micgtistrorth Website  www.tist
gg‘/’j
é’fi‘\‘*
NTETA "k “Aisi1m iy
P CALIBRATION (037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) b
Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
5. Long-term stability
Time Measured Value Deviated value p limit Ui i M; permitted
(dB) (di) class 2 (+dB) (B} of measurement (+dB)
Begin 94.0
i 20 0.0 0.3 0.0 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Dreviated value A limit i i Maxi -permitted
Weighting {dB) (dB) class 2 (£dB) (+dB) of measurement (+dB}
A-weight 94,00 0.0 0.2 0.20 02
C-weight 94.0 0.0 0.2 0.20 02
Flat 94.1 0.1 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Devinted value T limit L permitied
Weighting (dB) {dB} class 1 (+dB) {+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 4.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 02
Date of Calibration : 13-17 Feb. 2026 :{.’f 9
I Th-e results relate anly to the items tested/calibrated or value assigned. o
Advertising the Repart/Certificate and publictty of the results except in full are prohibited unlass written permission & obtainad fram the gavemar of TISTR:

FMBLMTCO0Z Rev.s

Head Office Office/Laberatory Office
35 Mu 3 Tamban Khiong Ha, Amphoe Khiong Lusng, 868 Mu 2 Tamion Bangpoomal, Amphos Muang Semutprakan, 196 Phahoryothin Roed, Ladyao, Chatuchak,

FM.BLMTC.002 Rev.8

Head Office Office/Labaratory Office

35 Mu 3 Tambon Khiong Ha, Amphos Khlong Luang, 568 Mu 2 Tamiban i, Amphoe Musng 196 FRoad, Ladyao, Chatuchak,

Chargwat Pathiamthani 12120, Thakand
Tel (66 0 2577 G034
Faoc. (66) 0 2577 5008

Changwat Samutprakan 10280, Thailand
Tel (66) 0 2523 1672-80 ext. 115, 116
(56} 08 3219 9040

E-mail : micgtistir.orth Website : ww.tistr.onth

Bangkok 10900, Thaland
Ted. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(56) 08 1889 GE2T

Chargwat Pathurrthani 12120, Thaland
Tel. (66) 0 2577 036
Fa (66 0 2577 5009

Changwat Samutprakan 10280, Thailand
Tal, (66) 0 2323 1672-80 et 115, 116
(66) 08 3215 9440

E-mail - mtcgtistronth Website : wew tistr.orth

Bangok 10500, Thailand
Tel. (646} 0 2579 1121-30 ext. 5219, 5225, 5217
(66] 05 1389 6827 3
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TITETR CaLBRATION o0
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value Acceptanee limit Uncertainty Maximum-permitied uncertainty|
value (dB) (da) (dH) class 2 (+dB) (+dB} of measurement (+dB) |
122 1219 =01 1.1 0.30 0.3
11 1209 0.1 11 0.30 0.3
120 119.9 0.1 1.1 0.30 0.3
119 1189 =01 1l 0.30 0.3
114 1139 -0l 1.1 0.30 0.3
109 108.8 0.2 1.1 0.30 03
104 103.8 0.2 1.1 0.30 03
99 99.0 0.0 11 0.30 0.3
o4 4.0 0.0 1.1 0.30 0.3
89 8RO -0 1.1 0.30 0.3
84 84.0 LI} 1.1 0.30 0.3
% 789 0.1 L1 0.30 0.3
T4 738 -0.2 L1 0.30 0.3
68 688 -0.2 11 0.30 03
4 638 0.2 1.1 0.30 0.3
59 588 0.2 1.1 0.30 03
54 538 0.2 11 0.30 03
a9 488 02 L1 030 0.3 ‘
44 43.8 -0.2 11 0.30 03
39 388 0.2 11 0.30 0.3
34 33 0.9 11 0.30 0.3
kx} 330 0.0 i} 0.30 0.3
Date of Calibration - 13-17 Feb. 2026 g L)
The results relate anly to the iterns testedycalibrated or value assigned. i
Achvertiing the Report/Certificate and publicity of the results except in full ane prohibited unless wiitten parmission &5 cbtalned from the sovernor of TISTR
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Request No. 21-69/0162 MTC No. EEL. BP. 63/016%
8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated |A lirmit 1 -permitred
{dB) By value (dB) | class 2 (£dB) | (+dB) of measurement (+dB}
40-130 43 45.0 0.0 1.1 0.30 0.3 .
30-120 35 350 0.0 1.1 0.30 03
20-110 5 258 0.8 1.1 0.30 0.3
20-100 25 259 0.9 11 0.30 0.3
2090 25 256 0.6 1.1 0.30 0.3
20-80 25 255 0.5 L1 0.30 03
9. Tone burst response
Tine Toneburst Measured value | Deviated e lemit) L permitted
Weighting | Duration, Th {ms) (dB) value (dB) | class 2 (+dB) (+dB} of measurement (+dB) *
200 115.2 08 +1.0 0.20 0.3
Fast 2 98.8 0.2 +1.0; -2.5 0.20 0.3
0.25 89.1 0.9 +1.5;-5.0 0.20 0.3
_— 200 109.6 0.0 110 0.20 0.3
2 899 -1 #1.0;-5.0 0.20 0.3
200 109.2 08 z1.0 0.20 0.3
SEL 2 0.0 0.0 +1.0; 2.5 0.20 03
0.25 812 0.2 +1.5; -5.0 0.20 03
Date of Calibration : 13-17 Feb. 2026 g,ig
B The resuits relate only to the iterms tested/calibrated or value assignad, .
Avartising the ReportACertificate and publicity of the results except In fidl are prohibited uniess wiitten permission is obtaned from the gavernor of TISTR.
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Request No. 21-69/0162 MTC No. EEL. BP, 63/0169

7. Level linearity on the reference level range

Anticipated | Measured Value | Deviated value Accep limit u permitted

vitliee (dB) {dB) {dB) class 2 (dR) (+dB) of measurement (+dB)
2 321 0.1 1.1 0.30 0.3
31 312 0.2 1L 0.30 03
30 302 0.2 1.1 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 limit| L i i T d
(dn) (da) value (dB) | class 2 (+dB) {+dB) of measurement (+dB)

40-130 94.0 94.0 0.0 11 0.30 0.3

30-120 w40 w0 0.0 1.1 0.30 03

20-110 G4.0 4.0 0.0 1.1 0.30 03

20-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration - 13-17 Feb. 2026 ;.‘;." 9
Hher

The results relate only to the items tested/calibrated or value assigned.
Advertising the Repor/Certificate and publiciy of the results except in full are prohibited unless writhen permissicn is cbtained from the govemar of TISTR.
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10, Peak C sound level

Number of cyeles in Anticipated | Measured | Deviated v limit) L permitied i
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Complete cycle 125.4 1258 0.4 30 0.20 0.35
Positive half cycle 124.4 1242 0.2 20 0.20 0.35
MNegative hall cycle 1244 124.2 -0.2 20 0.20 .35
11. Overload indication
Mensured value (dB) Deviated | A limit| L -permitted
Positive onc-half cycle | Negative onc-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+4B)
131.1 131.1 0.0 L5 0.20 0.25
12. High-level stahility
Time Mensured Devisted value | A limit L permitted
value (dB) (dB) cluss 2 {+dB) (+dB} of measurement (+dB)
Begin 1290
Eod 290 0.0 03 010 0.1

Calibrated by /'Zw} q?

(Mr. Pannasit Phasingsri)

— -
Electrical and Electronic Standards Laboratory
Indusirial Metrology and Testing Service Centre

Ref : 201 1265010900095005

: 13-17 Feb. 2026
: 17 Feb. 2026

Date of Calibration
Date of Issue

End of Centificate 9/9

The results relate only to the items testedfcalibrated or value assigned.
Advvetising the ReportCertificate and publicity of the results except in full are prohibited urkess wiithen permission & cbtainad from the govemar uf TSTR.
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CALIBRATION CERTIFICATE

Submitted by
Address

- INTEGRATED RESEARCH CENTER COMPANY LIMITED

£ 122 MOO 2, T.THATOOM, A SRIMAHAPHOTE, PRACHINBURL, 25140.

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

Soi 1C, Bangpoo Industrial Estate, it Rd., AMuang, Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature (23£3)°C

Manufacturer : ACO

Relative Humidity ({50 + 15) %.

Model 1 6226

—

FMBLMTC.002 Rev.t

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khloeg Luang, 568 Mu 2 Tambon Arnphee Muang 5 196
Changwat Pathurmthani 12120, Thatand Changuiat Samutprakan 10280, Thallard Bargkok 10900, Thailand
Tel. (661 0 2577 9036 Tel. (66 0 2323 1672-80 ext, 115, 116
Eae. (661 0 2577 9009 (66) 06 3219 9440

E-mall : mitcgtistrorth Website : we tistr.orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-69/0162

1. Absolute Sensitivity
Reference Acoustic Mezsured value (dB) Deviation Tt L i i permitted
Signal (dB) Before adjust] After adjust | value (dB) | Class 2 (xdB) | (+dB) of measurement (+dB)
93.99 93.1 94.0 0.0 1.0 0.30 NiA

Note: The external calibration adjustment was firstly performed, The interal calibration adjustment
was then completed at the display of 95.1 dB.

NSC-TETIS 17023
CALTBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECIINOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BP. 68/0169
8, Power Amplifier Briel&Kjer 2706 S/N 1517650,
9, Speaker Tannoy Limited, Great Britain British Patent No. 215300
10. Digital Multimeter Agilent 334014 S/N MY44005560.

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

measurement method.

This i has been calibrated against standard 4 at the Electrical and Electronic Standards,

Laboratory (EEL), which are traceable to the International System of Units through the National lnstitute 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 age factor

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

Date of Calibration  : 29-30 Jan, 2026 =%

Ambient Pressure :{101.325£1.5) kPa
Serial No. 1100143
Microphone : Type 7052 No 57063
| Preamplifier -
- Standards used :
1. Band Pass Filter Stanford Research Systems SR 630 S/N 28712,
2. Condenser Microphone Briiel&Kjer 4180 S/N 2633526,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4, Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668, "
5. Digital Function Synthesizer NF Electronic Instruments DF-193A 8/N 122037,
6, Sound Calibrator Bruel&Kjaer 4231 8/N 3015154,
7. Measuring Amplifier Briiel&Kjer 2636 SN 1537484,
Date of Receipt -9 Jan. 2026
Date of Calibration  : 29-30 Jan. 2026 ln':.g.
The results relate cnly to the fems tested/calibrated or value assignad. &

Achvertising the Report/Certificate and publicity of the results except in full are prohibited unless witten panmission is dbtained froem the govemor of TISTR.

i
The results ralate cnly to tha tams testedfcalibrated or valua assgned
Advestising the Regort/Certificate and publicity of the results except in full ane probibited uniless written permission is cbtained from the govarnar of TISTR.

hin Road, Ladyao, Chatuchak,

Changwat Pathumthani 12120, Thailard
Tel. [66) 0 2577 9036
Fax. (66) 0 2577 5009

Tel. [66) 0 2579 1121-30 ext. 5219, 5225, 521

2, Self-generated noise
1.1 Normal test .
Measured value 1 i i permitied
(d8) (+dB) of measurement (+dB)

16.9 0.10 NiA

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

Frequency | Measured value |U permitted
Weighting {dB) (+dB) of measurement (+dB)
A-Weight 15.2 0.10 N/A
C-Weight 242 010 NiA
Flat 27.1 0.10 NiA
Date of Calibration  : 29-30 Jan. 2026 Yo

T
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Request No. 21-69/0162 MTC No. EEL. BP, 6§/0169

3. Acoustical signal test of freq ghti —
Frequency | Deviation from frequency response (di8) Acceptance limit U i i permitted
(Hz) A-weight | C-weight Flat class 2 (xdB) {xdB) of measurement (+dB)
125 0.6 0.6 0.5 15 0.45 0.6
1000 0.2 0.3 0.2 1.0 045 0.6
8000 27 25 25 50 045 07 ]
4, Electrical signal test of frequency weightings :
Frequency |Deviation from frequency response (dB) Acceptance limit Uncertai imum-permitted :
(Hz) A-weight | C-weight Flat class 2 (2dB) (+4B) of measurement (+dB)
63 02 0.0 0.0 2.0 0.20 0.6
125 0.1 0.1 0.l 15 0.20 0.6
250 0.1 0.1 0.1 15 0.20 0.6 |
500 0.l 0.0 0.0 15 0.20 0.6
1000 0.0 0.0 0.0 10 0.20 0.6
2000 0.1 0.1 0.0 2.0 0.20 0.6
4 000 -0.4 -02 0.0 3.0 0.20 0.6 ‘
8 000 04 0.2 1 50 0.20 07 J )
Date of Calibration - 29-30 Jun. 2026 4/9
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The results relate anly to the items tested/calibrated or value assigned.

Achvartising the Report/Certificate and publicty of the results except in full are prohibited unless written perrission i obtained from the governor of TISTR.
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7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value A Limit u permitted
walue (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB}
32 321 0.1 1.1 0.30 03
El| 3Ll 0.1 L1 0.30 0.3
30 302 0.2 1.1 0.30 03
8. Level linearlity including the level range control
At reference sound level on the reference level range
Range Anticipated value | Measured value | Devinted |Acceptance limit] 1 -permi
(i) (dB} value (dB} | class 2 (+dB) (B} of measurement (+dB)
40-130 4.0 94.0 0.0 11 0.30 0.3
30-120 4.0 94.0 0.0 1.1 0.30 0.3
20-110 940 940 0 1.1 0.30 0.3
20-100 94.0 94.0 0.0 1.1 0.30 0.3 J
Date of Calibration - 20-30 Jan. 2026 719
S S

o The resudts ralate only to the items tested/calibrated or value assigned
Advertising the Repoet/Centficate and publicity of the resits except in full are probibited unless written permission Is obtained from the governor of TETR
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Request No. 21-69/0162 MTC No. EEL. BP. 68/0169 ‘
5. Long-term stability ‘
Time Measured Value | Devinted value limit 1 i i permiticd
(dB) (dB) cluss 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
= PP 0.0 0.3 0.10 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value | Deviated value | Acceptance limit u permitted i
Weighting (dB) {dB) class 2 (£dB) (4B} of measurement { +dB]
A-weight 4.0 0.0 0.2 0.20 0.2
C-weight 4.0 0.0 0.2 0.20 0.2
Flat 94.1 LA 0.2 0.20 0.2 ‘
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Deviated value | A Timit L i i permitied
Weighting (dB) (dB) cluss 2 (+dB) (+dB) of measurement (+dB)
Fast 4.0 0.0 0.1 0.20 0.2
Slow G4.0 0.0 0.1 0.20 02
Leq 4.0 0.0 0.1 0.20 0.2
Date of Calibration  : 29-30 Jan. 2026 ri{ 2
The results relate only to the tems tested/calibrated or value assined
Advertising the Report/Centificate and publicity of the results escept in full are probibited unless written pesTrission i abkained froen the governor of TISTR.
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7. Level linearity on the reference level range ‘
Anticipated | Measured Value | Deviated value A limit U permiticd
varlue (dB) {dB) (dE) class 2 (+dB) (+dB) of measurement (=dB) ‘
122 1219 01 1.1 0.30 0.3
121 120.9 -0.1 11 0.30 03 ‘
120 1199 0.1 1.1 0.30 0.3
19 159 0.1 11 0.30 03 ‘
114 113.9 -0.1 L1 0.30 0.3 ‘
109 108.8 0.2 1.1 0.30 03 I
104 103.8 -0.2 LI 0.30 0.3 . ‘
99 99.0 0.0 1.1 0.30 0.3
4 4.0 0.0 L1 0.30 0.3 ‘
BY B89 0.1 1.1 0.30 0.3
84 84.0 LA} 1.1 0.30 0.3 ‘
79 789 L1 A 0.30 0.3
74 74.0 0.0 11 0.30 03 ‘
69 69.0 0.0 1.1 0.30 0.3
2] 63.9 -0.1 1.1 0.30 0.3 ‘
59 589 0.1 1.1 0.30 03
54 339 A1 11 0.30 0.3
49 43.9 0.l 1.1 0.30 0.3
44 44.0 0.0 1.1 0.30 03
39 389 -0.1 1.1 0.30 0.3
34 340 0.0 L1 0.30 03
33 33.0 0.0 1.1 0.30 0.3
Date of Calibration - 29-30 Jan. 2026 6/9
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%, Level linearlity including the level range control ‘

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

Range Anticipated value | Measured value | Deviated limit] 1 i i permitied
(dB} (B} value (dB) | class 2 (xdB) | (2dB) of measurement (+dB)
40-130 45 45.0 0.0 11 0.30 0.3
30-120 35 350 0.0 1l 0.30 03
20-110 25 25.7 0.7 1.1 0.30 03
20-100 25 255 0.5 1.1 0.30 03
20-90 25 254 0.4 Il 0.30 0.3 o]
20-30 25 253 0.3 1.1 0.30 0.3
9. Tone burst response
Time Teneburst Measured value | Deviated 2y limig) LI permitied
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB} (=dB) of measurement (+dB)
200 115.2 0.8 10 0.20 0.3
Fast & 98.8 0.2 +1.0;-2.5 0.20 03
0.25 89,1 0.8 +1.5;-5.0 0.20 0.3
i 200 10%.6 0.0 £l0 0.20 0.3 2
2 9.9 0.1 +1.0;-3.0 0.20 03
200 109.2 0.8 +1.0 0.20 0.3
SEL 2 0.0 0.0 +1.0;-2.5 0.20 03
0.25 81.2 0.2 +1.5;-3.0 0.20 03
Date of Calibration - 29-30 Jan. 2026 -
— P

The results relate anly to the items tested/calibrated or value assigned 5
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10. Peak C sound level
o= : : s
MNumber of cycles in Anticipated | Measured | Deviated ptance limit| U r
test signal value (dB) | value (dB) | value (dB) | class 2 (2dB) | (+dB) of measurement (+dB)
Complete cycle 125.4 1258 0.4 0 0.20 0.35
Puositive half cycle 1244 1242 -0.2 20 0.20 035
Negative half cycle 124.4 124.2 0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB) Deviated |Accey Timit] L i imum-penmitted
Positive one-half cycle | Negative one-halfcycle | value (d8) | class 2 (+dB) (+dB) of measurement {+dB)
131.1 1311 0.0 1.5 0.20 0.25
12, High-level stability
Time Measured Deviated value limit u i Asi permitted :
value (dB) {dB) class 2 (+dB) (2dB) of measurement {+dB)
e = 0.0 03 0.10 0.1
End 1290
Calibrated by : ] ) Approved by :
e 00 ., S
(Mr. Pannasit Phasingsri)

Electrical and dﬁ:tﬁ]—ﬂns Laburalnr;'

Indusirial Metrology and Testing Service Cenire
Ref : 2011269010900095006

: 20-30 Jan. 2026
: 2 Feb. 2026

Date of Calibration

Date of Issue
!
End of Certificate 20

. i d,
The results relate oaly to the items testedscalibrated or value assigned. . T
Addvarising the Repert/Certificate and publicty of the results except in full are prohibited unless wiitten permissicn is obtained fram the gavemor of
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Tel, (84] 0 2579 1121-30 ext. 5219, 5225, 5217
(551 08 1885 6827
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Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Kriong Lusng,
Changwat Pathumthars 12120, Thailand
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Fax. (66] 0 2577 5009
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Request No. 21-6%/0162 MTC No. EEL. BP. 69/016%
8. Power Amplifier Brilel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401 A S/N MY44005560,

1L P ble A Tamagawa TPA-303A S/N 2212, f

Calibration Procedure ;

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

This i has been cali
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

dards maintained at the Electrical and Electronic Standards

against

measured values only.
factor

The reported expanded uncertainty is based upon a standard i ltiplied by a

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

Date of Calibration  : 29-30 Jan. 2026 &l" 9

— | Bl
The rasults relate enly to the items tested/calibrated or value sssigned.
#ddvertising the RepartCertificate and publicity of the results except in full are prohibited unkess wiitten parmission is cbtaned frem the govemer of TISTR

FM.BLMTC.D02 Revs
Head Office
58 Mu 3 Tamban Khlong Ha, Amphos Khiong Luang.
Changweat Pathumthani 12120, Thaland
Tel. (66) 0 2577 9036
Fax. [66) 0 2577 9009

Office/Laboratory Office %

568 Mu 2 Tamion Bangpeamsi, Amphoe Muang . 19 Fuoad, Lacyao, Chatuchak,

Changwat Samutprakan 10280, Thailand Bangkaok 10900, Thaland

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (56)Q 2579 1121-30 ext. 5219, 5225, 5217
(56) 08 3219 5440 (56) 08 1889 6827
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 69/0169

CALIBRATION CERTIFICATE

Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED

Address 1122 MOO 2, T.THATOOM, A SRIMAHAPHOTE, PRACHINBURI, 25140,

Calibrated at - El | and Electronic Standards Lat v, Industrial logy and Testing Service Centre,
Soi 1C, Bangpoo Inds Estate, Sukhumvit Rd., A Muang, Semutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature (2313)°C
Manufacturer T ACO Relative Humidity ((50+15)%
Model 16226 Ambient Pressure - (101.32541.5) kPa
Serial No. c 100144
Microphone : Type 7052 No.79844
Preamplifier ==
Standards used :

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

2. Condenser Microphone Brilel&Kjar 4180 S/N 2633526,

3. Decade Attenuator Ando AL-2035 S/N 00464602,

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

5. Digital Funetion Synthesizer NF El, ic | DF-193A S/N 122037,

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

7. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,
Date of Receipt 19 Jan. 2026
Date of Calibration  : 29-30 Jan. 2026 P

The results ralate cnly 1o the iterns tested/calibrated or value assigned.
Adverthing the Report/Certificate and publicity of the results except in ful are prohitited urdess wiitten parmission is sbtained from the govemor of TISTR
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Tel. (66) 0 2523 1672-80 ext. 115, 116 Tel. (661 0 2579 1121-30 ext. 5219, 5225, 5217
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E-mal : mtcgtistrorth Website - www tistr.orth
Ay
S
R
ANTSTR il NSC-TISI-TES [T3S

CALIBRATION 0037

THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-69/0162 MTC No. EEL. BP. 69/0169
1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation |A limit| L A T ted
Signal {dB) Before adjust] After adjust | value (dB) | Class 2 (+dB) (+dB) of measurement (+dB )}
93.99 93.7 94.0 0.0 1.0 0.30 NIA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 955 dB.

2. Sell-generated noise
2.1 Normal test

Measured value 1
(dB) (+dB} of measurement (+dB)
184 0.10 NiA

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

Frequency | Measured value [ U permitied
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 159 0.10 NiA
C-Weight 248 0.10 NiA i
Flat 27.8 010 NiA
Date of Calibration  : 29-30 Jan. 2026 . g’." 9

The results relate enly Lo the itermns tested/calibrated or value assigned
Advertising the Report/Certificate and publicity ef the results except in full are prahibited unless wiitten pemmission is cbtsined from the govemor of TISTR

FM.BLMTC 002 Rev.S
Head Office
35 Mu 3 Tarnbon khiong Ha, Amphos Khlong Luang,
Chanrgwat Pathumthani 12120, Thaland
Tel (66) 0 2577 9036
Faoc (68) 0 2577 9009

Office/Laboratary Office

558 Mu 2 Tambion . Armphos Muang Samidprakan, 1596 in Read, Ladyas, Chatuchak,

Changwat Sarmutprakan 10280, Thalland EBangkok 10600, Thailand
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(5] 08 3219 9440 (66) 08 1889 6827
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Request No. 21-65/0162 MTC No. EEL. BP. 65/016%

3. Acoustical signal test of frequency

Frequency |Deviation from frequency response (dB) A limit L M permittesd Time Measured Value | Deviated value Acceptance limit Uncerainty i T ed
{Hz) A-qweight | Coweight Flag class 2 (xdB) {+dB) of measurement (+dB) (dB) (dB) clasa 2 (2dB) (+dB) of measurement (+di)
125 0.5 0.1 0.2 1.5 0.45 0.6 Begin 94.0
1000 0.1 0.1 0.1 Lo 0.45 0.6 End 94.0 = s o s
B 000 -4.5 -4.4 -4.4 30 0.45 0.7
6. Frequency and time weightings at 1 kHz
4. Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kHz
Frequency |Deviation from frequency response (dB)| A Timit 1 i permitted Frequency | Measured Value | Deviated value A limit L] i i permitted
{Hz) A-weight | C-weight Flat cluss 2 (+dB) (+dB) of measurement (+dB) Weighting {dB) {dB} elass 2 (2dB) (+dB) of measurcment (+4B}
63 0.2 0.1 0.0 0 0.20 0.6 A-weight 94.0 0.0 02 0.20 0.2
125 0.1 0.1 ol 1.5 0.20 0.6 C-weight 94.0 0.0 0.2 0.20 02 £
250 o1 o1 0.1 1.5 0.20 0.6 Flat G4.1 0.1 0.2 0.20 0.2
500 0.1 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6 6.2 Time weightings at 1 kHz
2000 0.1 0.0 0.0 2.0 0.20 0.6 Frequency | Measured Value | Deviated value A limit 1 permitied uncertainty
4000 0.4 -0.2 0.0 3.0 0.20 0.6 Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
3000 0.3 0.2 0.1 5.0 0.20 07 Fast G40 0.0 0.1 0.20 0.2
Slow G40 0.0 0.1 0.20 0.2
Leqg 94.0 0.0 o1 0.20 02
Date of Calibration : 29-30 Jan, 2026 'é,-’. 9 Date of Calibration : 29-30 Jan. 2026 39

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 69/0169

5. Long-term stability

The results relate only to the items tested/calibrated or value assigned.
Advertising the ReportCertificate and publicity of the results except in full are probibited unles witten perrmission is obtained from the governor of TISTA.
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Request No. 21-69/0162 MTC No. EEL. BP. 690169

7. Level linearity on the reference level range

Anticipated | Measured Value Deviated value limit 1 permitted uncertainty |
value (dB) (dB) (dB) class 2 (+dB) {+dB) of measurement (+dB}

32 32.1 0.1 13 0.30 0.3

31 312 0.2 1 0.30 0.3

30 303 0.3 11 030 03

8, Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated |A Lirnie| L i i permi
(dB) (dB) value (dB) [ class 2 (+dB) (+dB) of measurement {+dB)
40-130 94 94,0 0.0 11 0.30 0.3
30-120 940 4.0 00 1.1 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 03
20-100 94.0 940 00 11 030 03
Date of Calibration  : 29-30 Jan, 2026 7/9

1TISTR CALIBRATION $037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BP. 69/0169
7. Level linearity on the reference level range
Anticipated | Measured Value Drevinted value A limit [ permitted |
value (dB) (dn) (dB) class 2 (+dB) {+dB) of measurement (+dB)
12 122.0 o0 L1 0.30 0.3
121 121.0 0. L1 0.30 0.3
120 120.0 0.0 1.1 0.30 0.3
119 119.0 LiX1] L 0.30 0.3
114 1139 0.1 L1 0.30 0.3
109 1089 0.1 L1 0.30 0.3
104 103.9 -0.1 L1 0.30 0.3
9% 99.0 0.0 1.1 030 03
94 940 0.0 L1 030 0.3
39 889 L1 11 030 0.3
34 84.0 0.0 11 030 03
79 79.0 0.0 Il 0.30 0.3
74 74.0 o L1 030 0.3
] 690 0.0 1.1 030 0.3 .
o4 63.9 0.1 1.1 0.30 03
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 030 0.3
49 49.0 0.0 L1 0.30 03
44 44.0 0.0 1.1 0.30 0.3
9 3ol 0.1 1.1 0.30 03
M 345 0.5 L1 0.30 03
33 331 0.1 11 0.30 03
Date of Calibration  : 20-30 Jan, 2026 g ¢
The results relate anly to the items tested/calibrated or value assisned )
Advertising the Report/Certificate and publicity of the results excapt in full are prohibited wiless weitten permission s cbtained from the soverncr of TISTR.
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated |A limit] L -permitted
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+4B)
40-130 45 448 0.2 L1 0.30 03
30-120 k] 348 02 | 1.1 0.30 03
20-110 25 254 0.4 1.1 0.30 0.3
20-100 25 255 0.5 1.1 0.30 03
20-90 235 257 0.7 1.1 0.30 0.3
20-80 25 254 0.4 11 030 03
9. Tone burst response
Time Toneburst Measured value | Deviated |A limig) 1 -permitted
Weighting | Duration, Th {ms) (dB) value (dB) [ class 2 {£dB) (+dB) of measurement (+dB )
200 115.6 0.4 £1.0 0.20 03
Fast 2 8.8 0.2 0.20 03
0.25 £9.1 0.9 +1.5;-5.0 0.20 0.3
= 200 109.6 0.0 +1.0 0.20 03
2 89.9 -1 +1.0; -5.0 0.20 03 .
200 109.9 0.1 +1.0 0.20 0.3
SEL 2 0.0 00 +1.0;-2.5 0.20 03
0.25 809 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration  : 29-30 Jan. 2026 8/0
SRR —Pias
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Request No. 21-69/0162 MTC No. EEL. BP. 69/016%

10. Peak C sound level

MNumber of cycles in Anticipated | Measured | Deviated liemit] L i i permitied
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB} of measurement (+dB)
Complete cycle 1254 1258 0.4 30 0.20 0.3s
Puositive half cycle 1244 1242 02 2.0 0.20 0335
Negative half cycle 124.4 1242 0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | A limit] L i i -permitted
Positive one-half cycle | Negative one-half eycle | value (dB) | class 2 (£dB) (+dB) of measurcment (+dB)
1311 1311 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value A limmit L permitted
value (dB) (dB) class 2 (=dB) (+dB} of measurement (+4B)
Begin 129.0 '
0.0 0.3 0.10 0.1
End 129.0
Calibrated by /7 Approved by -
........ f‘-h"—"q]’{"’“"
{Mr, Pannasit Phasingsri)
Electrical and E jic Standards Laboratory
Date of Calibration  : 29-30 Jan_ 2026 Industrial Metrology and Testing Service Centre
Date of Issue : 2 Feb. 2026 Ref : 201126901 0900095007

End of Certificate 9/9

The results relate only to the items tested/calibrated or value asskned.
Advertising the Report/Certificate and publicity of the results excapt in full are profibited unless written permission is cbtained from the govemar of TISTR.
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Request No. 21-69/0162

MTC No.

CALIBRATION CERTIFICATE

Submitted by
Address

: INTEGRATED RESEARCH CENTER COMPANY LIMITED
£ 122 MOO 2, T.THATOOM, A SRIMAHAPHOTE, PRACHINBURI, 25140.

EEL. BP. T2/0169

logy and Testing Service Centre.

Calibrated at ~ : El | and El i fards Laboratory, Industrial M
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, prakan 10280,

Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature
Manufacturer : Delta OHM Relative Humidity
Model :HD 2010UC Ambient Pressure
Serial No. : 11040842480
Microphone : Type UC-52 No.121411
Preamplifier - Delta Type HD2010PNE2 No 11001019
Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 8/N 28712,

2. Condenser Microphone Brilel&Kjer 4180 S/N 2889871

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

4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668.

5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.

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

7. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,
Date of Receipt £ Jan. 2026
Date of Calibration  : 13-17 Feb. 2026

The results relate onky to the fems tested/calirated or

Advertising the Report/Certificate andl publicity of the resuits @xcept in full are prohibited unless witten pammission 5 btained from the &

wailue assigned.

:(2323)°C
:(50+15)%
+(101.325£1.5) kPa

1/9

P

cvernoe of TISTRL

Head Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khiong Luang,
Charrgwat Fathumthani 12120, Thalland

Ted {661 0 2577 9034

Fax 166} 0 2577 9009

Office/Laboratory

Changwat Samutprakan 10280, Thaland
Tol. (46} 0 2323 1672-80 ext 115, 116
(66) 08 321% 9940

68 Mu 2 Tambon Bangpaaimal, Amphoe Muang Samutprakan,

Office

FMBLMTCO0Z Rev.!

196 Phahonyothin Road, Ladyao, Chatuchak,

Banghoic 10500, Thailand
Tel. (561 0 2579 1121-30 ext. 5218, 5225, 521
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8. Power Amplifier Brilel&Kjur 2706 S/N 1517650.
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 344014 SN MY 44005560,

11 P ble A T TPA-303A S/N 2212

Calibration Procedure -

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
wete based on IEC 61672-3 Electroacoustics - Sound Level Meters - Pari 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 calit at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology { Thailand).

1 against

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 luipli
fidence of approximately 95%.
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Request No. 21-69/0162 MTC No. EEL. BP. 72/016%

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation |A Liemit] LI i Maxi pe d
Signal (dB) [Before adjusy After adjust | value (dB) | Class 2 (+dB) (+dB) of measurement (+dB)
93.95 93.7 94.0 0.1 .o 0.30 N/A
Note: The external i was firstly p i The internal calibration adi i
was then completed atthe display of 94.0 dB.
21, Self-generated noise
2.1 Normal test
Measured value U -permitted
{dB) (+dB) of measurement {(+dB)
19.6 .10 NiA

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

Frequency | Measured value [ permitied
Weighting {dB) {+dB) of measurement {+dB)
A-Weight 18.7 010 NiA
C-Weight 25.1 0.10 NiA

Flat 27.2 0.10 NiA

Date of Calibration  : 13-17 Feb, 2026
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5. Long-term stability
Time Measused Value Deviated value A limit Ui permitted
(dB) (dB) class 2 (+dB) (4B of measurement (+dB}
Begin 94.0
= a0 0.0 0.3 0.10 0l
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value | Deviated value Acceptance limit Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (dB) class 2 (+dB) {+dB) of measurement (+dB)
A-weight 9.0 i} 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 9.1 01 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uneertainty | Maximum-permitted uncertsnty
Weighting (dH) (dB} class 2 (dB) (+dB) of measurement {+dB)
Fast 94.0 ] 01 0.20 0.2
Slow 94.0 0.0 01 0.20 0.2
Leq 94.0 0.0 0l 0.20 0.2
Date of Calibration - 13-17 Feb. 2026 5/9
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The results relate only to the iterns testad/calibrated or valug assigned.
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Date of Calibration

THAILAND INSTITUTE QOF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-69/0162

ITISTR

NECTISITIS DS

3. Acoustical signal test of frequency weightings

—
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Frequency | Deviation from frequency response (dB) Acceptance limit Uncenainty | Maximum-permitted uncertainty |
(Hz) A-weight | C-weight Flat class 2 (+dB) {+dB) of measurement (+dB)
125 0.3 0.3 0.2 1.5 045 0.6
1000 -03 0.3 0.3 Lo 0.45 0.6
£ 000 -5.3 -5.1 3.3 5.0 0.45 0.7
4. Electrical signal test of freq uency weightings
Frequency | Deviation from frequency response (dB) Acceptance limit Uncertainty | Maximum-permited uncertainty|
(Hz) A-weight C-weight Flat class 2 (xdB) (+dB) of measurement {+dB)
63 00 0.1 03 20 0.20 0.6 '
125 0.0 00 0.1 1.5 0.20 0.6
250 0.0 0.0 0.0 15 0.20 0.6
500 0.0 0.0 00 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.0 0.1 0.0 2.0 0.20 0.6
4000 0.0 0.1 0.0 30 0.20 0.6
E 000 0.0 0.1 0.0 50 0.20 0.7
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value plance limit 1 i Maximum-permitied
value (dB) {dB) (dB) clnss 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 1.1 030 0.3 :
119 115.0 0.0 L1 0.30 0.3
114 1140 0.0 1.1 0.30 03
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 030 0.3
o9 990 0.0 1.1 0.30 0.3
o4 940 LA 1.1 0.30 0.3
89 89.0 0.0 1Ll 0.30 0.3
B4 &40 0.0 11 0.30 0.3
79 79.0 0 L1 0.30 0.3
T4 74.0 0.0 1.1 0.30 0.3
69 690 0.0 L1 030 0.3
64 64.0 00 11 030 0.3
59 59.0 0.0 11 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 00 1.1 030 0.3
44 4.0 0.0 11 0.30 0.3
43 430 0.0 1.1 0.30 03 .
42 421 0.1 11 0.30 0.3
Date of Calibration - 13-17 Feb. 2026 %‘:}
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7. Level linearity on the reference level rang;
Anticipated | Measured Value Deviated value Accep limit 5 i -permitted
value (dB) (dB) {dB) class 2 (zdR) (+dB) of measurement (+dB)
41 411 0.1 1.1 0.30 03
40 40.1 0.1 11 0.30 0.3
39 3.1 0.1 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range 2

Range Anticipated value | Measured value | Devisted Acceptance Hmit] | permitied
(dB) (i) value (dB) | class 2 (=dB) (+diE} of measurement (+dB)
G0-140 o400 94.0 0.0 1.1 0.30 0.3
5i-130 94.0 94.0 00 1.1 0.30 0.3
40-120 94.0 4.0 0.0 1.1 0.30 0.3
30-110 94,0 94.0 0.0 L1 .30 0.3
20-100 94.0 94.0 i} 1.1 0.30 0.3
Date of Calibration - 13-17 Feb. 2026 " e

The results relate anly to the items testedicalibrated of value assignad :
Advartising the Repert/Certificate and publicty of the results except in full are prohibited unless wiftien permission s obtaned from the govemor of TISTR.

FMBLMTC.002 Rev.5
Head Office
35 Mu 3 Tambon Khlang Ha, Amphoe Khlsng Luang,
Changwat Pathumthani 12120, Thailand
Tel. (661 0 Z5TT 5036

Office

194 Phaharathin Road, Ladyan, Chatuchak,
Bangkok 10900, Thailand

Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217

Office/Laboratony

568 Mu 2 Tamibon Bargpoamal, Amphos Muang Samutprakan,
Changwat Samutprakan 10280, Thalland

Ted. (661 0 7373 167280 ext, 115, 116

Fac. 66} 0 2577 9008 {66] 08 3219 9420 (66) 0B 1889 GEZT
E-mail : mitetistr.orth Website : wwwtistrer.th
NSC-TISI-TES 17028

CALIBRATION 037

| THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 720169
10. Peak C sound level
Number of cycles in Anticipated | Measured | Deviated 0 limit) 1 -permitted
best signal value (dB) | valse (dB) | value (dB)| class 2 (+dB) (+dB) of measurement (+dB}
Complete cycle 135.4 1353 -0.1 3.0 0.20 0.35
Positive half cycle 1344 134.2 0.2 20 0.20 0.35
Megative half cycle 1344 134.2 0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Deviated limit] L M permitted uncertainty
Positive one-half cyele | Negative one-half cycle | value (dB) | class 2 (+dB) {+dB) of measurement {+dB)
140.5 140.5 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value | A limit L permitted
| value (dB) (dB) class 2 (+dB) {+dB) of measurement (+dBE)
Begin 139.0
= 0o 0.3 0.10 0.1
End 139.0

Approved by :

(Mr. Pannasit Phasingsri)

Electrical and m! Laboratory

Industrial Metrology and Testing Service Centre
Ref: 201 1269010%00095010

:13-17 Feb. 2026
: 17 Feb. 2026
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated it Timit| U inty permitted
(da) {dB) value (dB) | class 2 (=dB) (+dB) of measurement {+di3}
60-140 65 65.0 0. 1.1 0.30 0.3
S0-130 55 350 0.0 L1 0.30 0.3 g
40-120 45 45.0 0.0 1.1 0.30 0.3
30-110 3s 352 02 1.1 0.30 03
20-100 25 253 03 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |A limit] L i i [ inned
Weighting | Duration, Th {ms) (di) value (dB) | class 2 (+dB) {+dB) of measurement (+dB)
200 1158 -0.2 +1.0 0.20 0.3
Fast 2 988 -0.2 +1.0;-2.5 0.20 0.3
0.25 B9.6 0.4 +1.5; -5.0 0.20 0.3
i 109.4 0.2 1.0 0.20 0.3
2 9.8 0.2 +1.0; -5.0 0.20 0.3
200 109.9 0.1 410 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 020 0.3
0.25 B0.9 11 +1.5,-5.0 0.20 0.3
Date of Calibration  : 13-17 Feb. 2026 /9
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CALIBRATION CERTIFICATE

Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED
Address + 122 MOO 2, TTHATOOM, A SRIMAHAPHOTE, PRACHINBURI, 25140.
Calibrated at  : Electrical and Electronic Standards Lat . Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rdl., A.Muang, Samutprakan 10280,
Instrument Calibrated - Ambient Environment
Description : Sound Level Meter Temperature ((23£3)°C
Manufacturer : Delta OHM Relative Humidity S (50 +15) %
Model s HD 2010UC Ambient Pressure :(101.32521.5) kPa
Serial No. : 11040842479 J
Microphone : Type UC-52 No.114674
Preamplifier : Delta Type HD2010PNE2 No. 11001018

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel& Kjer 4180 S/N 2633526,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,
3. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,
7. Measuring Amplifier Brilel&Kjar 2636 S/N 1537484,

Date of Receipt
Date of Calibration

+ 9 Jan. 2026
1 13-17 Feb. 2026 nl..f_ 9
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8, Power Amplifier Brilel&Kjar 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 344014 /N MY44005560.
1. P ble A T TPA-303A S/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on 1EC 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 calib ! intained at the Electrical and Electronic Standards

d against
Laboratory (EEL), which are traceable o 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 upaon a standard uncertainty multiplied by a coverage factor
k=2, providing a level of confidence of il Ty 95%.

Date of Calibration  : 13-17 Feb. 2026 /9
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1. Absolute Sensitivity
Reference Acoustic Measured value (dB) Deviation p limit) L i i permitted i
Signal (dB) Before adjus] After adjust | value (dB) | Class 2 (2dB) | (+dB) of measurement (+d)
93.95 931 94.0 0.1 1.0 0.30 NiA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 94.0 di3,

2. Sell-generated noise
2.1 Normal test
Mensured vahwe U i i permitied
{dB) (+dB}
19.8 010 NiA

of measurement (+dB)

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

Frequency | Measured value |U permitied
Weighting (dB) (B} of measurement (=dB)
A-Weight 18.2 0.10 NIA
C-Weight 242 010 NiA

Flat 270 0.10 N/A

Date of Calibration  : 13-17 Feb. 2026
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3. Acoustical signal test of frequency weightings 5. Long-term stability
Frequency | Deviation from frequency response (dB) limit L Time Measured Value Deviated value P limit 1 permitted
(Hz} A-weight | C-weight Flat cluss 2 (+dB) {+dB) of measurement (+dB) (dE) (dB) clnss 2 (+dB) (+dB) of measurement (+dB)
125 0.4 0.2 0.1 15 045 0.6 Begin 94.0 o0 24 810 & :
1000 03 0.3 03 L0 0.45 0.6 End 4.0
#0040 -52 -52 =53 50 045 0.7
5 6. Frequency and time weightings at 1 kHz
4. Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kHz
Frequency |Deviation from frequency response (dB) Timit 1 i permitted Frequency | Measured Value | Deviated value limit 1 i i per
Hz) A-weight | Coweight Flat class 2 (+dB) (+dB) of measurement (+dB) Weighting {di) (dB) clags 2 (+dB) (+dB) of measurement (+dB)
63 0.1 03 0.3 20 0.20 0.6 A-weight G40 0.0 0.2 0.20 0.2
125 00 0.1 0.1 1.5 0.20 0.6 C-weight 94.0 0.0 0.2 0.20 02
250 0.0 0.0 0.0 15 0.20 0.6 Flat 941 0.1 02 0.20 02 '
500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6 6.2 Time weightings at 1 kHz
2000 0.1 02 01 20 0.20 0.6 . Frequency | Measored Value | Deviated value | Accep limit L i i permitted
4000 0.1 0.2 02 3.0 0.20 0.6 Weighting (di) (dB) class 2 (+dB) (+dB) of measurement (+dB)
8 000 0.1 0.2 0.1 50 0.20 0.7 Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leg 94.0 0.0 0.1 0.20 0.2
Date of Calibration - 13-17 Feb. 2026 :\.{ 9 Date of Calibration 1 13-17 Feb. 2026 I_’L.f 9
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7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value 7 Lt U M permitted
value (dB) (dB) (dB) class 2 (2dB) (+dB) of measurement (+dB)
120 120.0 (X1} 1.1 0.30 0.3
119 119.0 0.0 L1 0.30 03
114 114.0 0.0 11 030 0.3
[ 109.0 0.0 1.1 0.30 03
104 104.0 0.0 L1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3 i
o4 94.0 0.0 1.1 0.30 0.3
89 9.0 0.0 1.1 0.30 0.3
84 4.0 0 1.1 030 0.3
79 79.0 0.0 1.1 030 0.3
74 740 0.0 1.1 0.30 0.3
69 69.0 o 1.1 030 0.3
64 64.0 0.0 1.1 0.30 03
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 11 0.30 0.3
49 49.0 0.0 1.1 0.30 03
44 44.0 0.0 11 0.30 0.3
43 43.0 L] L1 0.30 0.3
42 421 0.1 1.1 0.30 0.3
Date of Calibration  : 13-17 Feb, 2026 © 619
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Request No. 21-69/0162 MTC No. EEL. BP, 71/0169
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value | A limit 1 i permil
valse (dBs) (dB) (dB) class 2 (+dB) (+dB) of measurement {+dB)
41 41.1 0.1 11 0.30 0.3
40 40.1 01 1L 0.30 0.3
39 39.1 0.1 1.1 030 03 !

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Mensured value | Devisted | A Timit| 1 i i permitted
(dB} {dB) value (dB) | elass 2 (dB) {+dB) of measurement (+dB}
60-140 940 94.0 0.0 1.1 0.30 0.3
50-130 94.0 940 00 1.1 030 0.3
40-120 4.0 94.0 0.0 L1 0.30 0.3
30-110 94.0 94.0 0.0 L1 0.30 0.3
20-100 Q4.0 940 0.0 1.1 0.30 0.3

7/9

The results relate anty to the items tested/calibrated or value assigned. )
Advertising the ReportCertificate and publicity of the results except in full ane prohisited unless wiitten permission is obtained from the govemer of TISTR J
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated |A Timit) L i i d um::nn.inly
(dB) (dB} value (dB) | class 2 (£dB) {2dB) of messurement (+dB1
60140 65 65.0 0. 1.1 0.30 0.3
50-130 55 55.0 Lix1} 1.1 0.30 03
40-120 45 450 0.0 1.1 0.30 0.3
30-110 35 352 0.2 L.l 030 0.3
20-100 25 253 03 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Mensured value | Deviated limit| L i ( itted
Weighting | Duration, Th {ms) {dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 1158 0.2 +1.0 0.20 0.3
Fast 2 988 0.2 +1.0;-2.5 0.20 03
0.25 39.6 0.4 +1.5;-5.0 0.20 03
i 200 109.4 02 £1.0 0.20 0.3
2 B9.5 02 +1.0; -5.0 0.20 0.3
200 1099 0.1 210 0.20 03
SEL 2 90.0 0.0 +1.0;-25 0.20 0.3 .
0.25 809 0.1 +1.5;-3.0 0.20 0.3
Date of Calibration  : 13-17 Feb. 2026 5{?
The results ralate only te the items tested/calibrated or value assigned. .
Acdvertising the Repont/Centificate and publicty of the results sxcept in full are prohibited unless witten permission | obtained from the qo"e'nn"nf TSTR |
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10. Peak C sound level
Number of eyeles in Anticipated | Measured | Deviated |Acceptance limit] Uneertainty | Maximum-permitted uncertainty|
test signal varlue (dB) | value (dB) | value (dB) [ class 2 (+dB) (B} of measurement [+dB)
Complete cycle 135.4 135.3 0.1 3.0 0.20 0.35
Positive half cycle 134.4 134.2 -0.2 2.0 0.20 0.35
Wegative half cycle 134.4 1342 -0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | Accey limitf L1 permitted
Positive one-half eyele | Negative one-half eycle | value (dB) | class 2 (+dB) {+dB) of measurement (+dB}
140.5 140.5 0.0 1.5 0.20 0.25
12, High-level stahility
Time Measured Drevizted value limit [ i i permitted
value (dB) (dB) class 2 (zdB) (+dB} of measurement (+dB)
e el 0.0 0.3 0.10 0l .
End 139.0
Calibrated by /-‘7 /_-:> Approved by :
{Mr. Pannasit Phasingsri)
Electrical and E&t:}r an-la;ﬂds Laboratory
Date of Calibration  : 13-17 Feb, 2026 Indusirial Metrology and Testing Service Centre
Date of Issue : 17 Feb. 2026 Ref : 2011269010900095009 '
End of Certificate a/9
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CALIBRATION CERTIFICATE

Submitied by  INTEGRATED RESEARCH CENTER COMPANY LIMITED
Address

Calibrated at

122 MOO 2, TTHATOOM, A.SRIMAHAPHOTE, PRACHINBURI, 25140,

: Electrical and Electronic logy and Testing Service Centre,
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., AMuang, Samutprakan 10280,

Ambient Environment

y, Industrial M

Instrument Calibrated :

Description : Sound Level Meter Temperature :(2343)°C
Manufacturer  : Rion Relative Humidity - (50 + 15) %
Model (NL-42 Ambient Pressure : (101.325+1.5) kPa
Serial No. : 01022362

Microphone : Type UC-52 No. 142301

Preamplifier : Type NH-24 No.22410

Standards used :

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

Condenser Microphone Britel&Kjar 4180 S/N 2633526,

Decade Attenuator Ando AL-205 S/N 00464602,

Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668

Digital Function Synthesizer NF Electronic Instruments DF-193A §/N 122037,

Sound Calibrator Bruel&Kjaer 4231 5/N 3015154,

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

I T ¥

Date of Receipt : 9 Jan. 2026

D_nte of Calibration  : 29-30 Jan, 2026 A;:)

The results ralate anly to the items tested/caliBrated ar walue assigned
Addvartising the Repart/Cartificste and publicity of the results escept in full ane prohibitad unless writtan permission i obtaned from the govemer of TISTR
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Office/Laberatory

668 Mu 2 Tamiean Bangpoomal, Amphoe Muang Samutprakan,
Changwat Samutpeakan 10280, Thakand
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Request No. 21-68/0162 MTC No. EEL. BP. 70/0169
8. Power Amplifier Briiel&Kjaer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

10. Digital Multimeter Agilent 34401A S/N MY44005560.

11. P A T TPA-303A S/N 2212,

Calibration Procedure :

T Fhrat 5

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

This instrument was cali d by using
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 clectrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method,

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

dards maintained at the Electrical and Electronic Standards

against

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

measured values only,

The reported expanded uncertainty is based upon a standard i Itiplied by a age factor
k=2, providing a level of confid, of i 95%.
Date of Calibration - 29-30 Jan. 2026 %\.:0

¥

Tha results relate only to the items tested/calibrated or value asskned.
Acvartisng the Report/Certficate and publicity of the resuits except i full aw prohibited unlass witen permission (s abtsined from the govemar of TISTR
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Tel. (66) 0 2579 1121-30 et. 5219, 5228, 5217
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Request No.21-69/0162 MTC No. EEL. BP. 70:0169

1. Absolute Sensitivity
Reference Acoustic Measured valuc (dB) Deviation |A limit| U -permitted
Signal (dB) Before adjusq After adjust | value (dB) | Class 2 {+dB) {+dB) of measurement {£dB)
93.70 4.2 939 02 1.0 0.30 NiA
Note: The external calibration adj was firstly perfi d. The internal calibration adjustment

was then completed at the display of 114.4 dB.

2, Sell-generated noise
2.1 Normal test

Measured value u i 5 permitted
(dB) (+dB) of measurement (+dB)
179 0.10 NiA

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

Frequency | Measured value | Uncertainry| Maximum-permitied uncertainty
Weighting {dB) (+dB) of measurcment (+dB)
A-Weight 132 010 N/A
C-Weight 188 0.10 NiA
Flat 24.4 010 N/A
:29-30 Jan. 2026 3/9

Date of Calibration

The results relate only to the items tested/calibrated or walug assigned.
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3. Acoustical signal test of frequency weightings

’F_n:nwcncy Deviation from frequency respanse (dB) Acceptance limit Uneertainty | Maximum-permitted uncertainty |
{Hz} A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement {+dB)
125 0.5 0.5 03 1.5 0.45 0.6
1 000 0.1 0.1 0.1 Lo 0.45 0.6
8000 5.0 5.0 =50 50 045 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) Accep limit 1 i A permitted anty
(Hz) A-weight | Ceweight Flat class 2 (xdB) (B} of measurement (+dB)
63 -1.1 0.0 0.0 20 0.20 0.6
125 =11 0.0 00 B 0.20 0.6
250 L1 0.0 0.0 1.5 0.20 0.6
500 -1.0 1.0 1.0 15 0.20 0.6
1 000 0.0 1.0 L0 1.0 0.20 0.6
2000 -1.0 0.0 0.0 2.0 0.20 0.6
4000 1.0 0o 0.0 30 0.20 0.6
2000 -1.0 0.0 -1.0 50 0.20 0.7
Date of Calibration  : 29-30 Jan, 2026 :’:’ @
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5. Long-term stability
Time Measured Value Deviated value p limit 1 permitted
(dm) (dB) class 2 (+diE) (+dB) of measurement (+di)
Begin 94.0
= i 0.0 0.3 010 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency | Measured Value | Deviated value A limit Ll i i permitted
Weighting (dB) {dB} class 2 (+dB) (+dB) of 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 Deviated value T limit 1 i Maxi permitted
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dR) *

Fast 94.0 L 0.1 0.20 02

Slow 94.0 0.0 0.1 0.20 0.2

Leg 94.0 0.0 0.1 0.20 0.2

Date of Calibration  : 29-30 Jan. 2026 rs] /9
) The results relate only to the items tested/calibrated or value assigned. e
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Request No. 21-69/0162 MTC No. EEL. BP. T0/0169

7. Level linearity on the reference level range (cont.)

Anticipated | Measured Value Deviated value limit Ui B permitted

virlue (dB} (dH) (dB) class 2 (+dB) (4dB) of measurement (+dB}
59 549.0 LIX1} 1.1 0.30 0.3
54 539 0.1 11 0.30 0.3
45 489 -0 11 0.30 03
44 440 0.0 1.1 0.30 0.3
39 390 0.0 L1 0.30 0.3
34 340 0.0 11 0.30 03
9 289 0.1 L1 0.30 0.3
28 279 -1 11 0.30 03
27 269 01 L1 0.30 0.3
26 258 0.2 L1 0.30 0.3
25 249 0.1 1.1 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 Lirmit] L i i T d
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB}
30-130 94.0 4.0 0.0 1.1 0.30 0.3
Date of Calibration - 29-30 Jun. 2026 218

TSTR e -
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No, 21-69/0162 MTC No. EEL. BP. T0/016%9
7. Level linearity on the reference level range
Articipated | Measured Value Deviated value limit Ui i permitted
vahse (dB) (dB) (dB) class 2 (+dB) (+dB} of measurement (+dB)
137 137.0 o 11 0.30 0.3
136 136.0 0.0 1.1 030 0.3
135 135.0 0.0 1.1 0.30 0.3
134 134.1 1 1.1 0.30 03
133 133.0 0.0 1.1 0.30 0.3
132 132.0 0.0 1.1 0.30 0.3
131 1310 0.0 1.1 0.30 03
130 130.0 0.0 11 0.30 03
129 129.0 0.0 L1 0.30 0.3
124 1239 0.1 1.1 0.30 0.3
119 119.0 0.0 11 0.30 0.3
114 114.1 01 11 0.30 0.3
109 109.1 0.1 11 030 03
104 1041 0.1 11 0.30 0.3
9 99.1 0.1 L1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
9 £9.0 0.0 L1 030 0.3
84 B4.0 0.0 L1 0.30 03
79 79.0 0.0 11 0.30 0.3
74 4.0 0.0 1.1 0.30 0.3
69 69.0 0.0 L1 0.30 0.3
64 64.0 o 11 0.30 03
Date of Calibration  : 20-30 Jan. 2026 ‘(‘a-’ 9
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated |A Tt L permitted
(dB) (dB) value (dB) | class 2 (+dB) {+dB) of measurement (+dB) ;
30-130 35 350 0.0 L1 0.30 0.3
9. Tone burst response
Time Toneburst Measured valee | Deviated {0 limit) L i permitted
Weighting | Duration, Th (ms) (dm) value (dB) | class 2 (+dB) {+edB) of measurement (+dB)
200 126.0 0.0 +1.0 0.20 0.3
Fast 2 108.9 0.1 +1.0;-25 0.20 03
0.25 100.0 0.0 +1.5,-5.0 0.20 0.3
200 11%.5 =01 +1.0 0.20 03
Slow
2 100.0 0.0 +1.0;-5.0 .20 03
Date of Calibration  : 29-30 Jan. 2026 &‘ 9
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Request No. 21-69/0162 MTC No. EEL. BP. 70/0169

10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviated liemsit| LI -permitted
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB) of measurement (+dB}
Complete cycle 1254 1253 0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 0.3 2.0 0.20 0.35
Megative half cycle 1244 124.1 -0.3 20 0.20 035
11. Overload indication
Measured value (dB) Deviated |A lirmit] 1 i i permitted
Positive onc-half eyele | Negative one-half cycle | value (dB)| class 2 {+dB) (+dB} of measurement {+dB)
136.6 136.6 (i} 1.5 0.20 0.25
12, High-level stability
Time Meagured Drevizted value A limit L permi
valoe (dB) (dB) clags 2 (+dB) {+dB) of measurement (+dB)
S = 0.0 03 0.10 0.1
End 139.0
Approved by -

Cllibratedbn:/,_l;-_/) 1 ‘/l’:z,,_,

(Mr, Pannasit Phasingsri)
in
Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 2011269010900095008

: 29-30 Jan. 2026
: 2 Feb. 2026

Date of Calibration

Date of Issue

End of Certificate 9/9
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
8 Power Amplifier Briiel&Kjmr 2706 S/N 1517650,
9 Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10 Digital Multimeter Agilent 344014 /N MY44005560.
11 P ble A Te TPA-303A /N 2212,

Calibration Procedure :
1ih likrati N

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

This i was d by using
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 i Ias been calibrated against d at the Electrical and Electronic Standards

Lahoratory (EEL), which are traceable to the International System of Units through the Mational 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 ipli e factor

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

29
.9

Date of Calibration - 13-17 Feb. 2026
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 63/0169

CALIBRATION CERTIFICATE i

Submitted by :INTEGRATED RESEARCH CENTER COMPANY LIMITED

Address : 122 MOO 2, T THATOOM, ASRIMAHAPHOTE, PRACHINBURL, 25140,

: Electrical and Electronic Standards Lab ¥, Industrial Metrology and Testing Service Centre.

Calibrated at

Soi 1€, Bangpoo Ind

Estate, Sukk it Rd.. A Muang, Samutprakan 10280,
Instrument Calibrated -
Description : Integrating Sound Level Meter
: ACO

16236

Ambient Environment

H23+3)°C

(50 + 15y %

< (101.325£1.5) kPg

Temperature
Manufacturer

Model

Relative Humidity
Ambient Pressure
Serial No, - 192015
Microphone : Type T052NR No.73303

Preamplifier

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjer 4180 S/N 2633526,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary W, G Agilent 332204 S/N MY 44042668
5. Digital Function Synthesizer NF Electronic Instruments DF-193A /N 122037,
6. Sound Calibrator Bruel&Kjaer 4231 /N 3015154,

Date of Calibration

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited uniess written penmission is obtained fram the govermon of TISTR.
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Head Office :
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Office/Labaratory
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[66) 08 3219 G420
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Offlce
Amphos Musng 196 Road, Ladyao, Chatuchak,
Bangkak 10900, Thaiand
Tel. (6] 0 2579 1121-30 ext. 5219, 5225, 5217
1) 08 1889 6627

7. Measuring Amplifier Brilel&Kjmr 2636 S/N 1537484,

Date of Receipt 9 Jan, 2026
2 13-17 Feb. 2026 1/9
S -

T

. ; The results relate only to the tems testedicalibrated or value assigned,
Acvertising the Report/Cartificate and publichy of the results except in full are prehibited unless written permission is obtaned from the governor of TISTR.

FABLMTC.002 Revs
Head Office

35 Mu 3 Tamban Khlng Ha, Amphoe Khlang Luang,
Changwat Pathumthary 12120, Thailand

Tel. (86} 0 2577 2036

Fax, (661 0 2577 5009

Office/Laboratory Office
658 Mu 2 Tambon , Amphoe Muarg § . 156
Changwat Sarutprakan 10280, Thailand
Tel. (66 D 2323 1672-80 ext. 115, 116

(66) 08 3219 9440
E-frail - micgtistrorth Website : wwwtistr.onth

Fisad, Lachaa, Chatuchak,

Barghck 10900, Thaland

Tel. (66} 0 2579 1121-30 wxt. 5219, 5225, 5217
e6) 08 1539 6827

= a1y
o
- =
- =
A7TISTR g NSC-TISHTES 17025

CALIERATION (017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-69/0162 MTC No. EEL. BP, 63/0169

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation |Acceptance limit| Uncertainty | Maximum-perminted uncertainty
Signal (4B) Before adjusq After adjust | value (dB) | Class 2 (+dB) |  (+dB) of measurement {+dB)
93.96 94.2 94.0 0.0 Lo 0.30 N/A

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

was then completed at the display of 114.2 dB.

2, Sell-generated noise
2.1 Normal test

Measured value LI permitted
(dB) (+dB) of measurement (+dB)
233 10 N/A

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

Frequency | Measured value |1 permitted
Weighting (dn) (+dB) of measurement (+dB)
A-Weight 13.6 0.10 N/A
C-Weight 19.6 0.10 MiA
Flat 77 0.10 NiA
Date of Calibration - 13-17 Feb. 2026 /9
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Request No., 21-69/0162 MTC No. EEL. BP. 63/0169
3.A signal test of freg ¥ weigl g5
Frequency | Deviation from frequency resp 1 A limit L permitied

{Hz) A-weight | C-weight Flat class 2 (+dB) {=dB) of measurement (=dB)
125 0.2 02 0.0 1.5 0.45 (X3
1000 02 0.2 02 Lo 0.45 06
000 -5.0 -5.0 5.1 50 0.45 0.7

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) A limit Ui -permitted

(Hz) A-weight | Coweight Flat class 2 (+dB) {+dB) of measurement (+dB)
63 01 0.1 0.0 2.0 0.20 0.6
125 0.0 0l 0o 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0o 0.0 00 1.5 0.20 0.6
1 00 0.0 .0 0.0 1.0 0.20 0.6
2000 0.2 0.0 0.0 20 0.20 0.6
4000 -0.4 03 0.0 0 0.20 0.6
8000 0.6 -0.6 -0,1 50 0.20 0.7

_Dfm of Calibration  : 13-17 Feb. 2026 ';41‘_9
The results relate only to the iems tested/calibrated or valua assigned.
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Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value Timit L i -permitted
value (dB) (B} (dB) class 2 (dB) () of measurement (+dB)
122 1220 0.0 11 0.30 0.3
121 1210 0.0 11 0.30 0.3
120 119.9 -1 1.1 0.30 0.3
119 1190 0.0 1.1 0.30 0.3 :
114 1140 0.0 L1 0.30 0.3
109 109.0 0.0 11 0.30 0.3
104 103.9 -1 1.1 0.30 0.3
99 99.0 0.0 11 0.30 0.3
94 940 0.0 11 0.30 0.3
89 489 -1 11 0.30 0.3
84 840 0.0 1.1 0.30 0.3
79 79.1 0.1 11 0.30 0.3
74 741 01 11 0.30 03 '
69 691 0.1 1.1 0.30 03
64 64.0 0.0 11 0.30 0.3
59 59.0 0.0 11 0.30 03
54 54.1 0.1 L1 0.30 0.3
a9 49.1 0.1 11 0.30 0.3
44 44,1 0.l 11 0.30 0.3
39 39.0 0.0 11 0.30 0.3
34 342 0.2 1.1 0.30 0.3 "
3 332 0.2 1.1 0.30 0.3
Date of Calibration : 13-17 Feb. 2026 69
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Request No. 21-69/0162 MTC No. EEL, BP, 63/0169
5. Long-term stability
Time Measured Value Deviated value limit Us permitted
(dB) {dB} class 2 (+dB) (+dR) of measurement (+dB)
H:: :::; 00 0.3 0.10 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency | Measured Value Deviated value limit 1 permitted
Weighting {dB) (dB) class 2 (2dR) (+dB) of measurement (=dB) «
A-weight 940 0.0 0.2 0.20 02
C-weight 94.0 o0 0.2 0.20 0.2

Flat 94.1 0.1 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency | Measured Value | Deviated value limit u i permitted
Weighting (di) (dB) class 2 (+dB) (+dB) of measurement (+dB)

Fast 94.0 0.0 0.1 0.20 0.2

Slow 94.0 0.0 01 0.20 0.2 i

Leq 94.0 0.0 0.1 0.20 0.2

Date of Calibration  : 13-17 Feb, 2026 5/9
P
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Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
7. Level linearity on the reference level range (cont.)
Anticipated | Measured Value | Deviated value | A limit U i Maxi | o
value (dB) (dB) (dB) class 2 (+dR) (+dB) of measurement (+dB)
32 323 0.3 1.1 0.30 03
31 313 0.3 11 0.30 0.3
EL 30.3 0.3 1.1 0.30 0.3
8. Level linearlity including the level range control
At reference sound level on the reference level range
Range | Anticipaied value | Measured value | Deviated [A Tienit) 1 permitted
{dB) {dB) value (6B} | class 2 (+dB) {+dB) of measurement (+dB)
40-130 54.0 4.0 00 1.1 0.30 0.3 i
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 939 0.1 1.1 030 03
20-100 4.0 939 0.1 1.1 0.30 0.3
Date of Calibration 1317 Feb. 2026 119
Ch—|
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated P limitf L M -permitted
(dB) {da8) value {dB} | class 2 (dB) (+dB) of measurement (+dB)
40-130 45 446 0.4 1.1 0.30 0.3
30-120 35 asn 0.0 1.1 0.30 03
20-110 25 253 03 1.1 0.30 0.3
20-100 25 253 0.3 L1 0.30 0.3
20-90 2 252 02 L1 0.30 03 '
20-80 25 251 a1 11 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated P limnit| L) permitted
Weighting | Duration, Th {ms) {dB) value (dB) | class 2 (+dB) {+dB) of measurement (+dB)
200 [15.8 1.2 1.0 0.20 0.3
Fast 2 9B.6 -0.4 +1.0; -2.5 020 0.3
0.25 89.0 -1.0 +1.5;-5.0 0.20 0.3
i 200 109.4 0.2 *1.0 0.20 0.3
2 308 0.2 +1.0; -5.0 0.20 0.3
200 1099 0.1 +1.0 0.20 0.3
SEL 2 0.0 0.0 +1.0 <25 0.20 0.3
0.25 0.9 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 13-17 Feb. 2026 l 8/9
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Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
Tik Peak C sound level
Number of eyeles in Anticipated | Measured | Deviated limit] L permitted
test signal value (dB) | value (dB) | value (d8) [ class 2 (+dB) (+dB) of measurement {(=dB)
Complete cycle 1254 125.5 0.1 30 0.20 0.35
Positive half cycle 124.4 1243 0.1 20 0.20 0.35
Negative half cycle 1244 124.3 0.1 0 0.20 0.35
11. Overload indication
Measured value (dB} Devinted | A Liemie| LI M permitted
Positive one-half cycle | Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
1325 132.5 0.0 1.5 0.20 0.25 !
12. High-level stability
Tirme Mensured Deviated value A limit |
value (dB) (dB) class 2 (dB) (+dB) of measurement (+dB}
Hegin 129.0
i 1290 0.0 0.3 010 0.1
Calibrated h'_v/""_"? /_.j Approved by :
A
{Mr. Pannasit Phasingsri) )
FTISTR
Electrical and Electronic Standards Laboratory
Date of Calibration  : 13-17 Feb. 2026 Industrial Metrology and Testing Service Centre
Date of Tssue = 17 Feb. 2026 Ref : 20112690 10900095001
End of Certificate 9/9
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 64/0165

CALIBRATION CERTIFICATE

Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED

Address 1122 MOO 2, T THATOOM, A.SRIMAHAPHOTE, PRACHINBURI, 25140.
Calibrated at : Electrical and Electronic lards Lat v, gy and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, prakan 10280,
Instrument Calibrated : Ambient Environment
Description - Integrating Sound Level Meter Temperature :(2343)°C
Manufacturer t ACO Relative Humidity (50 % 15) %
Model 16236 Ambient Pressure :(101.32521.5) kPa
Serial No. 1212014
Microphone : Type 7052NR No.76235
Preamplifier

Standards used :

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

2. Condenser Microphone Briiel& Kjer 4180 S/N 2633526,

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

4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
DF-193A S/N 122037,

5. Digital Function thesizer NF El ic |
6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,

7. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,

29 Jan. 2026
: 13-17 Feb. 2026

Date of Receipt

Date of Calibration 1/9
.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BP. 64/0169
& Power Amplifier Brilel&Kjaer 2706 S/N 1517650,
9 Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10 Digital Multimeter Agilent 34401 A S/N MY 44005560,
TPA-303A S/N 2212,

11 P ble A Tamag:

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 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,

d at the Electrical and Electronic Standards

1 against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of

This instrument has been

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

1bya age factor

Date of Calibration

:13-17 Feb. 2026 279
i,

The results relate anly to the items tested/calibrated of value assigned.
Advertising the Report/Certificate and publicity of the results except in full ane prohibited unlass writtan permission is chtained from the sovemar of TISTR

Tha rasults relate oy te the items tested/calibrated or value assigned.
Advertising the Repont/Certificate and publicity of the results except in full ane prohibited unless written permission s obtained from the govemor of TISTR,

FM.BLMTC.002 Rev.5

Office/Laboratory Office

668 Mu 2 Terrbon Bangp Amghoa Muang 196 Aoad, Ladyan, Chatuchak,

Changwat Samutpeakan 10260, Thafland Bangiok 10900, Thalznd

Tel (66 0 2323 1672-80 . 115, 116 Tel, (661 0 2579 1121-30 ext. 5219, 5225, 5217
[66) 08 3219 9840 561 05 1339 6827

E-mall : mtcgtistrorth Website : www.tistr.or th

Head Office

35 Mu 3 Tarnbon Khiong Ha, Amphos Knlong Luang,
Changvat Pathurnthani 12120, Thatland

Tel (66) 0 2577 9036

Fa (66) 0 2577 9009

FM.BLMTC.002 Rav.5
Office
196 Phahonyothin Acad, Ladyao, Chatucha,
Banghok 10900, Thailand
Ted. (56) 0 2579 1121-30 axt. 5219, 5225, 5217
166} 08 1889 6827

Office/Laboratary
668 Mu 2 Tambon Bangpoomal, Amphos Musng Samutprakan,
Changwat Samutprakan 10280, Thailand
Tel (66) 0 2523 1672-80 axt. 115, 116
(56 08 3219 2040
E-miai : mtcgtistr.onth Website : waw tistr.or th

Head Office

38 Mu 3 Tambon Khlong Ha, Amphoe Knlong Luang,
Chargwat Pathumthani 12120, Thaland

Tel (8] 0 2577 9036
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CALIBRATION 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 64/0169
1. Absolute Sensitivity
Reference Acoustic Measured value (dB) Deviation limit| L permitted
Signal (dB) Before adjust] After adjust | value (dB) | Class 2 {+dB) (4] of measurement (+dB)
93.96 939 94.0 0.0 1.0 0.30 NiA
Note: The external calit dj was firstly performed. The internal calibration adjustment

was then completed at the display of 114.8 dB,

2. Self-generated noise

2.1 Normal test
Mensured value u permitied
{dB) {+dB) of measurement (+dB)
21.2 0.10 NiA

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

Frequency | Measured value (1 permitted
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 15.0 0.10 NiA
C-Weight 19.5 010 NiA

Flat 243 010 NiA

3’9

Date of Calibration  : 13-17 Feb. 2026
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The results relata only to the itemns tested/calibrated or value assigned.
Advvertising the Report/Certfficate and publicity of the results except in full arg prohibited urdess witten perréssion is obtained from the eovamor of TISTR

FMBLMTCO02 Rev.s
Office ;
196 Phy fioad, Ladyao, Chatuchak,
Banghok 10900, Thatand
Tal. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 0B 1889 6527 '

Head Offica

35 Mu 3 Tamibon Khlong Ha, Amphog Khong Luang,
Changwat Pathimthani 12120, Thailand

Tel. [66] 0 2577 50346

Fa, [68] 0 2577 5009

OfficaLaboratony
668 Mu 2 Tamban Amphog Muang
Changwat Samutprakan 10280, Thailand
Tel. {66) 0 2323 1672-80 ext. 115, 116
(66 08 3219 9940
E-mall : micgtistronth Website : ww.tistror.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 64/0169
5. Long-term stability
Time: Measured Value Drevizted value Acceptance limit Unscertairty A permitted
(dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 9.0
Pod S o 0.3 010 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deeviated value A limit 1 -permitted
Weighting (dB) (dB) class 2 (1dB) (+dB) af measurement (+dB)
A-weight 9400 0.0 02 0.20 02
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.1 0.1 02 0.20 0.2
6.2 Time at 1 kHz .
Frequency | Measured Value | Deviated value lirmit U permi
Weighting {dB) (dB) cluss 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 00 0l 0.20 0.2
Slow 940 0.0 01 0.20 0.2
Leg 4.0 0.0 0.1 0.20 0.2
:13-17 Feb. 2026 5/9
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CALEHIA TION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-659/0162 MTC No. EEL. BP. 640169

3. Acoustical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) A limit 1 i i permitted
{Hz} A-weight | C-weight Flar chass 2 (+dB) (+dB) of measurement {+dB)
125 0.4 0.1 0.2 1.5 0.45 0.6
1 000 01 0.1 0.0 1.0 0.45 0.6
2000 3.8 38 -39 50 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency |Deviation from frequency response (dB) Acceptance limit T i i P
{Hz) A-weight | Ceweight Flat class 2 (£dB) (+dB) of measurement (+dB) "
63 0.2 0.1 0.1 20 020 0.6
125 0l 0.1 01 1.5 0.20 0.6
250 0.1 0.1 0.0 1.5 0.20 0.6
500 0o 0l 0.0 1.5 0.20 0.6
1 000 0.0 0.1 0.0 1.0 0.20 0.6
2000 -0.1 0o 0.1 20 0.20 0.6
4000 -0.4 03 0.0 3.0 0.20 0.6
8000 -0.7 0.5 0.2 5.0 0.20 0.7
Date of Calibration ~ : 13-17 Feb. 2026 s
S Fret
The results relate anly to the items testedfcalibrated or value assigned.
Advertising the Report/Cenificate and publicity of the results escept in full are prohibited unless written permission is obtained from the goveamaor of TISTR

FALBLMTE002 Rav.5

Office

196 Phahorycthin Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand

Tel, (561 0 2579 1121-30 axt. 5219, 5228, 5217
[64) 08 1889 6827

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlarg Luarg,
Changwat Pathumthani 12120, Thailand

Tel (66) 0 2577 9036

Faoe. (66) 0 2577 9009

Office/Laboratory
558 Mu 2 Tarmbon Bangpoomad, Amphos Muang Samutprakan,
Changwat Samutprakan 10260, Thailard
Ted. (66} 0 2323 167280 ext. 115, 118
(5} 08 3219 9490
E-mail : mtogtistronth Website - wasw tistr.orth
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TISTR CALIBRATION 6037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-659/0162 MTC No. EEL. BP. 64/0169

7. Level linearity on the reference level range

Anticipated | Measured Value Devinted value Acceptance limit Uncenainty | Maximum-permited uncertainty
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB}.
122 1220 0.0 1.1 0.30 0.3
121 1210 0.0 1.1 0.30 0.3
120 199 0.1 L1 .30 03
119 119.0 0.0 1.1 0.30 0.3
114 113.9 -0.1 1.1 0.30 0.3
108 1089 -1 1.1 0.30 03
104 103.9 -1 1.1 0.30 03
9% 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 11 0.30 0.3 =
9 B89 -0.1 L1 0.30 03
B4 840 0.0 1.1 0.30 0.3
79 789 =01 L1 0.30 03
74 740 0.0 11 0.30 0.3
6% 69,1 0.1 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 03
59 59.0 0.0 1.1 0.30 0.3
54 540 0.0 Tal 0.30 0.3
49 493 03 L1 0.30 0.3
44 44.3 0.3 1.1 0.30 0.3
39 39.1 01 1.1 0.30 03
34 344 0.4 11 0.30 0.3
33 334 0.4 1.1 0.30 0.3
Date of Calibration  : 13-17 Feb. 2026
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The results relate only to the tems testedicalibrated or value asskned.
Achvertising the Report/Cenificate and publicity of the results except in full are probibited unless written permission is obtaned from the govemor of TISTR,

FMBLMTC.002 R 5
Office
156 Phaharyatiin Road, Ladyao, Chatuchak,
Bangkok 10500, Thalland
Tel 6] 0 2579 1121-30 ext. 5219, 5225, 5217
166) 08 1885 6827 .

Head Office

35 Mu 3 Tambon Khlang Ha, Amphoe Khlarg Luarg,
Changweat Pathumithani 12120, Thailand

Tel. (66) 0 2577 2036

Fax. (66) 0 2577 9009

Office/Laboratory
G508 My 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,
Changwat Sernutprakan 10280, Thakand
Ted. (56} 0 2373 167280 et 115, 116
(561 08 3219 5440
E-mail : mtc@tistrorth Website - www.tistr.onth

Thea results relate anly to the items tested/calibrated or value assined
Achvertising the Report/Certificate snd publicity of the results except in full are probibited unless written permission s chtained from the govemar of TISTR.

FM.BLMTC.002 Rev.5
Office
196 Phahorycthin Road, Ladyao, Chatuchak,
Eangok 10900, Thalland
Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
{64 08 1889 8827

Head Office

35 Mu 3 Tarnbon Khlang Ha, Amphoa Knlang Luang,
Changwat Fathumthani 12120, Thaland

Tel. (66) 0 2577 2036

Faoe. (56) 0 Z57T 9009

Office/Labaratory
668 Mu 2 Tambon Bangpoomai, Amphes Muang Samutprakan,
Changwat Samutprakan 10280, Thalland
Tel (66 0 2323 1672-80 ent, 115, 116
(56} 08 3219 5440
E-mail : mtcgtistionth Website - www.tistr.onth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-69/0162 MTC No. EEL. BP. 64/016%
7. Level linearity on the reference level range (cont.)
Anticipated | Measured Value Deviated value A lirmit L i i P ittexd
value (dB) (dB) (dB) class 2 (+dB) (+dB} of measurement {+dB)
32 323 03 1.1 0.30 0.3
31 313 03 1.1 0.30 0.3
30 304 0.4 i1 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 Limie| L) i T d
(dB) (dB) valug (dB) [ closs 2 (+dB) | (+dB) of mensurement (+dB)
A0-130 94.0 G4.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 i1 0.30 0.3
20-110 4.0 94.0 0.0 1.1 0.30 0.3
20-100 4.0 94.0 0.0 L1 0.30 0.3
Date of Calibration  : 13-17 Feb, 2026 779
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The results relate only to the items tested/alibrated or value assigned
Adveising the Repon/Certificate and publicity of the resulls except in full are probibited unless written permission Is cbtainad from the sovarnar of TISTR

FAMBLMTC 002 Rev.§
Office
k 196 Phahoryothin Aoed, Ladyan, Chatuchak,
Banghok 10900, Thailand
Tol. (66) 0 2579 1131-30 axt. 5219, 5225, 5217
(66} 0B 1589 6827

Head Office

35 Mu 3 Tamon Khlong Ha, Amphos Khlcng Luang,
Chargwat Fathurnthani 12120, Thatand

Tel, i66) D 2577 9036

Fa. (66) 0 2577 9009

Office/Laboratory
668 Mu 2 Tamion B i, Amphoe Muang Samutp
Changwat Samiprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9490
E-miail : micgtistronth Website : ww tiste.or th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BF. 64/0169
8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated 0 limitf 1 -permitied
(dB) (dB) value (dB) | class 2 (+dB)} (+dB) of measurement {(=dB)
40-130 435 44.6 -0.4 11 0.30 03
30-120 35 350 0.0 1.1 0.30 0.3
20-110 25 253 03 1.1 0,30 0.3
20-100 25 253 0.3 L1 0.30 0.3
20-80 25 253 0.3 .1 0.30 0.3
20-80 25 253 0.3 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Devisted limit| L permitted
Weighting | Durstion, T (ms) (4B} value (dB) | class2 (+aB) | (24B) of measurement (+dB)
200 1158 1.2 *1.0 0.20 0.3
Fast 2 98.7 0.3 +1.0;-25 0.20 0.3
0.25 89.6 -0.4 +1.5;-5.0 0.20 0.3
200 109.4 0.2 i 1) 0.20 0.3
Slow
2 895 02 +1.0;-5.0 0.20 0.3
200 109.9 0.1 *L0 0.20 0.3
SEL 2 90.0 0.0 +1.0; -2.5 0.20 03
0.25 0.9 0.1 +1.5;-5.0 0.20 03
Date of Calibration : 13-17 Feb. 2026 ‘_SLI‘ 9
The results relate only to the iterns tested/callbrated or value assigned,
Acivertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtaned from the gavernar of TISTR.

FM.BLMTC.002 Rew.S
Office
186 Phahanyothin Aosd, Ladyao, Chatuchak,
Barsgkck 10900, Thaand
Tel {66) 0 2575 1121-30 ext. 5215, 5225, 5217
(66) 08 1887 6EZT

Head Cifice

35 W 3 Tamban Khlong Ha, Amphoe Khiong Luang,
Changwat Pathurrthani 12120, Thailand

Tel {66 0 2577 9036

Fax (66 0 2577 5009

Office/Laboratony
668 Mu 2 Tambon Bangpoemai, Amphoe Muarg Samutzrakan,
Chargueat Samutprakan 10280, Thailand
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(66) 08 3219 9440
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Request No. 21-69/0162 MTC No. EEL. BP. 64/0169 Request No. 21-69/0162 MTC No. EEL. BP. 650169
10. Peak C sound level CALIBRATION CERTIFICATE
MNumber of eycles in Anticipated | Measured | Deviated P Timig) 1 i i et d
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (B} of measurement (+dB)
Complete cycle 1254 125 -0.4 30 0.20 0.35 Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED
Positive half cycle 1244 1243 0.1 0 0.20 0.35 Address : 122 MOO 2, T.THATOOM, A.SRIMAHAPHOTE, PRACHINBURI, 25140.
Negative half cycle 1244 124.3 0.1 2.0 0.20 0.35 Calibrated at : Electrical and Electronic Standards Lat v, Industrial Metrology and Testing Service Centre. |
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,
11. Overload indication Instrument Calibrated : Ambient Environment
Measured value (dB) Deviated P lirmit] U inty | Maxi permitted Description - Integrating Sound Level Meter Temperature (23+3)°C
Positive one-half eycle | Negative one-holf cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB ) Manufacturer L ACO Relative Humidity (50 £ 15) %
132.5 1325 0.0 1.5 0.20 0.25 Model 16236 Ambient Pressure :(101.32521.5) kPa
Serial No. 1212015
12, High-level stability . Microphone : Type T052NR No.76236
Time Measured Deviated value limmit L; i Maxi -permitted i Preamplifier i
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB} | Standards used * ‘
Begin 1290 o S oo & 1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
End 129.0 2. Condenser Microphone Brilel&Kjer 4180 S/N 2633526.
3, Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
Calibrated by : ™ /‘—‘) Approved by : 5. Digital Funetion Synthesizer NF El icl DF-1934 S/N 122037,
W“"W'“']' Bl S 6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,
(Mr. Pannasit Phasingsri) 3 7. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,
o =
Electrical and Electronic Standards Laboratory
Date of Calibration : 13-17 Feb. 2026 Industrial Metrology and Testing Service Centre
Date of Issue : 17 Feb. 2026 Ref : 2011269010900095002 | Date of Receipt : 9 Jan. 2026
End of Certificate 9/9 Date of Calibration  : 13-17 Feb, 2026 L/9
The resu.:retale only to the items tested/calibrated or value assigned. - The results relate only to the items tested-calibrated or value assigned.
Achvertising the Report/Certificate and publicity of the results escept in full ane prohibited uniess wiitten perrmission is obtained from the govemor of TISTR Aadvertising the ReportCenificate and publicity of the results except in full are prohitited uriess wiitten panmission is obtained from the governor of TISTR.

FMBLMTCO0Z Rav.5

Head Office

35 Mu 3 Tambon Knlong Ha, Amphoe Khiong Luang,
Charquat Pathumthani 12120, Thailand

Tel. {66) D 2577 9036

Fa. {66) 0 2577 9009

OfficefLaboratory Dffice B

668 Wy 2 Tambon i, Arnphoe Muang . 196 Phanonyothin Aosd, Ladyan, Chatuchak,

Changwat Sernutprakan 10280, Thaland Bangkok 10900, Thaland

Tel. (881 0 7373 167280 ext. 115, 116 Tel (56) 0 2579 1121-30 ext. 5219, 5225, 5217
6] 08 3219 5440 (66) 08 1885 627

E-mail : mtc@tistr.orth Website - www.tistr.orth

FM.BLMTC.00Z Aew.5
Office
156 Phahonyothin Road, Ladyao, Chatuchak,
Banghkok 10900, Thailard
Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
6E) 08 1889 6827

Head Office

35 Mu 3 Tambon Khlang Ha, Amfihce Khlong Luang,
Changeat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9036

Fax. [56) 0 2577 9009

Office/Laboratory
668 Mu 2 Tamben Bangooomai, Amphoe Muang Samutprakan,
Changwat Samutprakan 10280, Thakand
Tel. (661 0 2323 167260 ext. 115, 116
(&45) 08 3219 440
E-mall : mtcgtistrorth Website : www.tistr.onth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-69/0162 MTC No. EEL. BP. 63/0169
& Power Amplifier Brilel&Kjer 2706 S/N 1517650,
9 Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10 Digital Multimeter Agilent 344014 S/N MY 44005560,

11 Py ble A T: TPA-303A S/N 2212,

Calibration Procedure :

This i was caliby libration d no CP-102-02 and CP-102-03, which

d by using
were based on IEC 616723 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration |

procedures were related to the electrical and acoustic sipnal 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 calit d against is maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

The reported expanded uncertainty is based upon a standard i Itiplied by a e factor

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

Date of Calibration  : 13-17 Feb. 2026 2/9

The results relate only to the iterns tested/calibrated or value assigned.
Advertisng the Report/Certificate and publicity of the results except in full are prohibited unless wiitten perrission is obtained from the governor of TISTR,

FMBLMTC.002 Rev.S
Haad Office Office/Laboratory Office.
35 Mu 3 Tamban Khlong Ha, Amphoe Khlong Luang, 658 Mu 2 Tambon i, Arnphoe Muang . 196 in Fioad, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thaland Bargkck 10900, Thaitand =
Tel. (56) 0 2577 9036 Tel, [65) 0 2323 1672-B0 ext. 115, 116 Tel (66) 0 2579 1121-30 ext, 5219, 5225, 5217
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CALIBRATION 8097

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0162 MTC No. EEL. BP. 65/0169

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) Deviation |A limit| L i pennitted
Signal (dB) Before adjust] After adjust | value (dB) | Class 2 (+dB) (+dB) of measurement (+dB)
93.96 935 94.0 0.0 1.0 0.30 NiA
Note: The external calibration adj was firstly p d. The internal calibration adjustment ¢

was then completed at the display of 94.9 dB.

1. Self-generated noise
2.1 Normal test

. N . G
T

vithse
(dB) (+dB)
20.7 0.10 NIA

of measurement (+dB)

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

Frequency | Measured value (1 permitted
Weighting {dB) (+dB) of measurement {+dB)
A-Weight 146 0.10 NiA
C-Weight 19.7 0.10 NiA
Flat 243 .10 NiA
Date of Calibration  : 13-17 Feb. 2026 l'f\. 9

The results relate anly to the iems tested/calibrated or value assigned.
Achvestising the Report/Certificate and publicity of the results sscept in full are probibited unless written permission is obtaned from the govemeor of TISTR.

FM.BLMTC.002 Rev.5
Head Cffice Office/Laboratory Office
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Changwat Pathumthani 12120, Thakand Changwat Samutprakan 10260, Thakand Banghok 10600, Thailand
Tel. [64] 0 2577 8036 Tel (66)0 2323 1672-80 ent. 115, 116 Tel. [64] 0 2579 1121-30 ext. 5215, 5225, 5217
Faz. [66) 0 2577 9009 (6] 08 3219 P40 65 08 1589 6BIT
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3 A signal test of Treq) ¥ o 5. Long-term stability
Frequency | Deviation from frequency responsc (dB)| Accep limit L i permitted Time Measured Value | Deviated value A lirmit U i i permitted
(Hz) A-weight | C-weight Flat slass 2 (2dB) (+dB) of measurement (+dB) | (dB} (dB) class 2 (+dB) (+dB) of measurement {+d8)
125 0.2 0.2 0.0 1.5 0.45 0.6 | Begin 94.0
1000 02 02 02 10 0.45 06 End 940 = 2 i ki
£ 000 -5.0 =30 5.1 50 0.45 0.7
6. Frequency and time weightings at 1 kHz
4. Electrical signal test of frequency weightings 6.1 Frequency weightings at | kHz
Frequency |Deviation from frequency response (dB) A limit L permitted Frequency | Measured Value | Deviated value | A limit L i i permitted
(Hz) A-weight | C-weight Flat clags 2 (+dB) (+dB) of measurement (+dB) + Weighting (dB) (dB) class 2 (£dB) {=dBi of measurement {+dB)
63 0.2 0.1 0.1 20 0.20 0.6 A-weight 94.0 0.0 0.2 0.20 0.2
125 0.0 0.1 0.1 15 0.20 0.6 C-weight 94.0 0.0 0.2 0.20 0.2
250 0.1 01 0.l 1.5 0.20 0.6 Flat 94.1 0.1 0.2 020 02
500 0.0 0.0 -1 1.5 0.20 0.6
1000 0.0 0.0 -1 10 0.20 0.6 6.2 Time weightings at 1 kHz )
2 000 0.1 0.0 0.1 2.0 0.20 0.6 Frequency | Measured Value Deviated value A limit | i i permitted i
4 000 -0.4 0.3 0.0 30 0.20 0.6 Weighting (dB) (dB) cluss 2 (+dB) (+dB} of measurement (+dB)
£ 000 -0.7 0.6 0.1 50 0.20 0.7 Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 o0 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 02
|
Date of Calibration :13-17 Feb. 2026 _%19 Date of Calibration ! 13-1?Eb- 2026 - 5/9
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7. Level linearity on the reference level range 7. Level linearity on the reference level range (cont.)
Anticipated | Measured Value | Deviated value | A limit [ i M, permitied i Anticipated | Measured Value | Deviated value | Acceptance limit 1 imum-permitted uncertainty
value (dB) (dB) {dB) class 2 (zdB) (+dB) of messurement {+dB) ; value (dB) {dB) (dB) class 2 {£dB) {+dB) of measurement (+dB)
122 1220 0.0 L1 0.30 03 32 325 0.5 11 0.30 0.3
121 121.0 0.0 1.1 0.30 0.3 3 318 08 11 0.32 0.3
120 120.0 0.0 1.1 0.30 03 30 30.9 0.9 1.1 0.30 03
119 119.0 0.0 1.1 0.30 0.3
114 113.9 0.1 1.1 0.30 0.3 8. Level linearlity including the level range control
109 109.0 0.0 1.1 0.30 0.3 ) At reference sound level on the reference level range
104 104.0 0.0 1.1 0.30 0.3 Range Anticipated value | Measured value | Deviated T limnit| L i i -permitted
99 99,0 0.0 L1 0.30 0.3 (dB) (dB) value (dB) | class 2 (+dB) | (+dB) of measurement (+dB)
94 94.0 0.0 11 030 0.3 i 40-130 94.0 4.0 0.0 L1 0.30 03
89 B9 -0.1 1.1 030 03 30-120 94.0 4.0 0.0 1.1 030 0.3
84 84.0 L] 1.1 0.30 0.3 20-110 94.0 94.0 0.0 1.1 0.30 03
79 7849 -0.1 111 030 0.3 20-100 94.0 94.0 0.0 L1 0.30 0.3
T4 740 0.0 1.1 0.30 0.3
69 689 0.1 L1 0.30 0.3
2} 638 0.2 11 0.30 0.3 ‘
59 589 1 L1 0.30 0.3
54 53R 0.2 1.1 0.33 03
49 488 0.2 1l 0.33 0.3 2
44 43.9 -0.1 1.1 0.30 0.3
39 389 =01 1.1 030 0.3
34 344 0.4 L1 0.32 0.3
i3 333 0.3 L1 0.30 0.3
Date of Calibration : 13-17 Feb. 2026 {Q‘ig Date of Calibration £ 13-17 Feb. 2026 5’;9
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8. Level linearlity including the level range control 1. Peak C sound level
At reference level at 5 dB greater than the under-range on a level range Number of cycles in Anticipated | Measured | Deviated | A Lienie| L i i -per d g
Range Anticipated value | Measured value | Deviated Timit] U inty | Maxi pe d i test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB} of measurement (+dB}
(dB) (d) wvalue (dB) | class 2 (+dB) (+dB) of measurement (+dB) Complete cycle 1254 1258 04 EXi] 0.200 0.35
40-130 45 450 0.0 11 0.30 0.3 Positive half cycle 124.4 1242 0.2 .0 0.20 0.35
30-120 35 350 0.0 1.1 0.30 0.3 MNegative half cycle 124.4 1242 02 ] 0.20 0.35
20-110 25 253 03 1.1 0.30 0.3
20-100 25 25.2 0.2 1.1 0.30 0.3 | 11. Overload indication
20-90 25 25.1 0.1 1.1 0.30 0.3 Measured value (dB) Dievinted T limmig| 1 i i permitied
20-80 25 24.9 0.1 11 0.30 0.3 | Positive onc-half cycle | Negative one-half cycle | value (dB) | class 2 (dB) (+dB) of measurement {+dB)
132.5 1325 0.0 15 0.20 0.25
9. Tone burst response
Time Toneburst Measured value | Deviated |A limit) L i M. permited 12. High-level stability
Weighting | Duration, Tb {ms) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB) Time Measured Dieviated value A limit L i permitted
200 1158 02 +1.0 0.20 03 value (dB) (dB} class 2 (zdB) (+dB) of measurement (+dB)
Fast 2 989 0.1 +1.0;-2.5 0.20 03 d Begin 129.0
0.0 0.3 0.10 0.1
0.25 89.0 -1.0 +1.5,-5.0 .20 0.3 End 1280
200 109.4 0.2 *l0 0.20 03
Slow
2 £9.8 -0.2 +1.0;-5.0 0.20 0.3
200 109.9 01 +1.0 0.20 0.3 ; : Calibrated by /ﬂj ]/ '{ q;\; Approved by :
SEL 2 90.0 0.0 +1.0;-25 0.20 0.3 i s
0.25 80,9 0.1 +1.5;-5.0 020 0.3 (Mr. Pannasit Phasingsri} a
e
Electrical andmﬁmurds Laboratory
Date of Calibration @ 13-17 Feb. 2026 Industrial Metrology and Testing Service Centre
Date of Issue : 17 Feb. 2026 Ref : 2011265010900095003
Date of Calibration  : 13-17 Feb. 2026 &‘! 9 End of Certificate 2/9
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CALIBRATION CERTIFICATE

Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED

Address +122 MOO 2, TTHATOOM, A SRIMAHAPHOTE, PRACHINBURI, 25140,

Calibrated at  : Electrical and Electronic Standards Lab v, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukt it Rd., A.Muang, § kan 10280.

Instrument Calibrated : Ambient Environment

Description - Integrating Sound Level Meter Temperature 1(23%3)°C

Manufacturer T ACO Relative Humidity (50 +15) %

Model t 6236 Ambient Pressure 1(101.325+1.5) kPa

Serial No. 1212016

Microphone : Type T052NR No.76237

Preamplifier =

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjar 4180 SN 2633526,
3. Decade Attenuator Ando AL-205 S/N (0464602,

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

5. Digital Function Synthesizer NF Electronic Instruments DF-193A. 5/N 122037,
6. Sound Calibrator Brueld&Kjaer 4231 S/N 3015154
7. Measuring Amplifier Brilel&Kjar 2636 S/N 1537484,

Date of Receipt 19 Jan. 2026

Date of Calibration

: 13-17 Feb. 2026

1/9
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The results relate anly to the items tested/calibrated or valug asskned.
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1. Absolute Sensitivity

MTC No. EEL. BF. 66/0169

19¢ Phahanyathin Road, Ladyss, Chatuchak,

Reference Acoustic Measured value (dB) | Deviation |Accep Limnit LI permitted
Signal (dB) Before adjust) After adjust | value (dB) | Class 2 (+dB) (+dB) of measurement (+dB)
93.96 934 94.0 0.0 L0 0.30 NiA

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

was then completed at the display of 115.1 dB.

2. Self-generated noise
2.1 Normal test
Measured valse L permitied
{dB) {+dB) of measurcment (+dB)
214 0.10 N/A

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

Frequency | Measured value |1 Maximum-permitted uncertainty
Weighting (dB} (+dB} of measurement {+dH)
A-Weight 14.5 0.10 NiA
C-Weight 19.4 010 Nia

Flat 245 .10 NiA

Date of Calibration

: 13-17 Feb. 2026
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Calibration Procedure ;

were bused 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
direet measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.

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

measured values only.

THAILAND INSTITUTE OF SCIENTIFIC AND TECIHNOLOGICAL RESEARCH (TISTR}

MTC No. EEL. BP. 66/0169

& Power Amplifier Britel&Kjzr 2706 S/N 1517650,

9 Speaker Tannoy Limited, Great Britain British Patent No, 215300,
10 Digital Multimeter Agilent 344014 S/N MY44005560,

11 Prog ble A Ts TPA-303A SN 2212,

This i lib librati no CP-102-02 and CP-102-03, which

was d by using

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards

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

The reported expanded uncertainty is based upon a standard i Itiplied by a age factor
k=2, providing a level of confidence of app ly 95%.
Date of Calibration  : 13-17 Feb. 2026
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3. Acoustical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) A limit 1 i I o

(Hz) A-weight | C-weight Flat class 2 (2dB) (+dB) of measurement (+dB)
125 0.2 02 0.0 15 0.45 0.6

1 000 0.5 0.5 03 1.0 045 0.6

£ 000 4.3 4.2 4.3 50 0.45 0.7 .

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB), A limit L -permitted inty

(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.1 0.1 20 0.20 0.6
125 0o 0.1 o1 1.5 0.20 0.6
250 0.0 0o 0.0 15 0.20 0.6
500 0.0 0.0 0.0 15 0.20 0.6

1000 i 0.0 0.0 1.0 0.20 0.6 &

2000 0.1 0.0 0.1 20 020 0.6

4000 .5 -0.3 0.0 3.0 0.20 0.6

3000 0.6 0.6 0.1 50 0.20 07

Date of Calibration - 13-17 Feb. 2026 45‘:'_9
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5. Long-term stability
Time Mensured Value | Deviated value : limit u permitted uncertainty
{dB) {dB) class 2 (xdB) {+dB) of measurement (+dB)
Begin Q4.0
= 0 0.0 03 010 0l
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value Accep Timit | i i permitted
Weighting (dis) (dB) class 2 {zdB) (+dB) of measurement {+dB)
A-weight 4.0 0o 0.2 0.20 0.2
C-weight 94.0 00 02 0.20 02 ’
Flat 941 01 02 0.20 02
6.2 Time weightings at | kHz
Frequency | Measured Value | Devisted value | Acceptance limit 1 i Manximum-p
Weighting {dB) (dB) class I (dH) (+dB} of messurement (+dB}
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 13-17 Feb, 2026 59
Fr.
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7. Level linearity on the reference level range (cont.)

Anticipated | Measured Value Dreviated value limit L permitted

value (dB) {dB) (dB) class 2 (2d) {+dB) of measurement (+dB)
32 323 03 i | 0.30 0.3
3l 314 04 1.1 0.30 0.3 i
30 304 0.4 1.1 0.30 03

8. Level linearlity including the level range control

At reference sound level on the reference level range

Runge Anticipated value | Measured value | Deviated |4 lirmit] L penmitted
(dB) (dB) value (dB) | class 2 (+dB) {=dB) of measurement (+dB)
40-130 94.0 940 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 w0 0.0 1.1 030 03 i
20-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration :13-17 Feb. 2026 l]: 9@
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value A limit 1 1 permitted
vitlue (dB) (B} (dB) class 2 (£dB) (+dB) of measurement (+dB)
122 122.1 o1 1.1 0.30 0.3
121 121.1 0.1 1.1 0.30 0.3
120 12001 1 | 0.30 0.3
19 119.1 0.1 1.1 030 0.3
114 1140 0.0 1.1 0.30 0.3 =
18 109.0 0.0 1.1 0.30 03
104 104.0 L 1.1 0.30 03
99 99.1 0.1 L1 0.30 0.3
G4 94.0 0.0 1.1 0.30 0.3
89 B9 -0 1.1 0.30 0.3
B4 840 L 1.1 0.30 0.3
79 789 -0.1 L1 0.30 03
74 4.1 o1 11 0.30 0.3
i3] 69.1 0.1 Il 0.30 0.3 .
[ 641 0.1 11 0.30 0.3
59 59.1 [iA] 1.1 0.30 0.3
34 54.1 0.1 L1 0.30 0.3
44 461 L8] 11 0.30 03
44 44.1 0.2 1.1 030 03
39 391 0.1 L1 0.30 0.3
34 342 0.2 L1 0.30 0.3
EE] 133 0.3 L1 0.30 0.3
2 13-17 Feb. 2026 619
e
The results relate anly to tha items tested/ealibrated or value assigned.
Acivertising the Report/Cenificate and publicty of the results except in full are prohibited unless written permissien is abtsned from the govemeor of TISTR.

The results relate only to the iems tested/calibrated or value sssigned.
Advetising the RepotCerificate and publicity of the results except in full are prohibited unless written permission is obtaned from the governce of TISTR.

FML.BLAMTC.002 RewS
Office
196 Phahesyothin Road, Lacyss, Chatuchak,
Barghok 10900, Thalland :
Tel (66) 0 2579 1121-30 ext. 5218, 5225, 5217
(6E) 08 1889 6B2T

Head Office

35 Mz 3 Tambon Khlong Ha, Amphoe Khiong Luang,
Chargeeat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9084

Fax. {660 2577 5009

Office/Laboratory
668 Mu 2 Tambeon Amphae Muang
Changwat Samutprakan 10280, Thailand
Tel. {661 0 2323 167280 ext. 115, 116
(6] 08 3219 9940
E-mail : mitcgtistr.onth Website : ww.tistr.or.th

= 1 /4_%\‘__&?
o B . 1
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-69/0162 MTC No. EEL. BP. 66/0169
8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated limit) L 1 T d
{dB) {dB)} value (dB) | class 2 {=dB) (#dB) af measurement (+dB)
40-130 45 45.0 0.0 1.1 0.30 03
30-120 35 350 0.0 1.1 0.30 03
20-110 25 252 02 1.1 0.30 03
20-100 25 252 02 1.1 0.30 0.3
20-90 25 25.1 0.1 i | 0.30 0.3
20-80 25 25.2 0.2 1.1 0.30 0.3 .
9. Tone burst response
Time Tomeburst Measured value | Deviated limit L permitted
Weighting | Duration, Th {ms) {dB) value (dB} | class 2 (+dB) (+dB) of measurement (+dB}
200 1158 0.2 1.0 0.20 0.3
Fast 2 98.6 0.4 +1.0;-2.5 0.20 03
0.25 89.6 0.4 +1.5,-5.0 0.20 03
200 109.4 -0.2 £1.0 0.20 03
Slow
2 898 0.2 +1.0; -5.0 0.20 03 i
200 109.9 L1 *1.0 0.20 0.3
SEL 2 90.0 0o +1.0; 2.5 0.20 0.3
0.25 809 0.1 +1.5;-3.0 0.20 0.3

Date of Calibration  : 13-17 Feb. 2026 /9
Py

The resudts relate only to the items tested/calibrated or value assigned, x
Agwertising the RepotCeificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FMBLMTC.00Z Aews

Heael Office Office/Laboratory Office

35 Mu 3 Tambon khlong Ha, Armphoe Khiong Luarg, 653 Mu 2 Tamben Amphoe Muang (e , 196 Phal Road, Ladyao, Chatuchak,
Changwat Pathurrthani 12120, Thailand Changwat Samutprakan 10280, Thaland Banghok 10900, Thaiand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (6€) 0 257% 1121-30 ext, 5215, 5225, 5217
Faxe. [66)0 2577 9009 (66) 08 3219 5940 i66) 08 1885 6E2T

E-mail : mtcgptistr.orth Website : www.tist

FMBLMTC00Z Revs
Office
196 Phahonyothin Rned, Lacyao, Chatuchak,
Hangkok 10900, Thakand
Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66 08 1885 GE2T

Head Office
35 Mu 3 Tambon Khlang Ha, Amghee Kilang Luang,
Changwat Pathurthani 12120, Thailand

Tel (5610 2577 9036

Fax. (56) 0 2577 9009

Office/Laboratory
648 Mu 2 Tambon Bangooonai, Amphoe Muang Samutprakan,
Charrwat Samutprskan 10280, Thaland
Tel (66 D 2323 1672-80 ext 115, 116

(66) 08 3219 5440
E-mail : rtcgptistr.orth Website : wwwctistrorth
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e CALIBRATION 0637

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-69/0162 MTC No. EEL. BP. 66/0169

10. Peak C sound level

Number of cyeles in Anticipated | Measured | Deviated Limit| Ll i A permitted
test signal value (dB) | value (dB) | value (dB) | class 2 {+dB) (+dB) of measurement (+dB)
Complete cycle 1254 125.3 0.1 30 0.20 0.35
Positive half cycle 124.4 1243 -0.1 0 0.20 0.35
Negative half cycle 124.4 1243 0.1 2.0 0.20 0.35

11, Overload indication

Measured value (dB) Deviated | A Timit) L i i permitted
Positive one-half cycle | Negative one-half cycle | vahue (dB) | elass 2 (+dB) {+dB) of measurement (+41)
1325 1325 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value p limit L i i permitted
value (dB) (dB) cluss I (+dB) (zdB) of measurement (+dB)
Begin 1290
i o o0 0.3 010 0.1

Calibrated by -, Approved by :
et

(Mr. Pannasit Phasingsri)

Electrical and Elgmnlc & ndaﬁis Laboratory
Date of Calibration  : 13-17 Feb. 2026 Industrial Metrology and Testing Service Centre
Date of Issue = 17 Feb. 2026 Ref : 201 126901 0900095004
End of Certificate 9/9

The results relate only to the iems tested/calibrated o value assigred.
Afvertising the Report/Corntificate and publicity of the results escept in full are prohibited urless written parmission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.S
Head Offlce Office/Laboratory Oifice
35 Mu 3 Tambon Khlang Ha, Amphoe Khlong Luang, 658 Mu 2 Tambon Bangroomal, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyss, Chatuchak,
Chargwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thaland EBangkok 10500, Thailard
Tel. (66) 0 2577 9036 Ted. (66} 0 2323 167280 ext. 115, 116 Tel (6€) 0 2579 1121-30 ext. 5215, 5225, 5217
Fae. {661 0 2577 9009 I} 08 3219 400 (66) DB 1859 6827

E-mail, : mtogtistrorth Website - www.tistr.onth
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Calibration Report of Memmert WNB22 Water Bath

Certificate of Calibration se i
Date: Oct 28, 2026 CertNo. 5523631032284174 MPC Control £ EvaTod Serial Number: L508.0973
Customer:
Asset ID: :  October 27,
DOUBLE A (1991) PUBLIC COMPANY LIMITED e LW SEain i anah
1 MOO02 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI INBURI 25140 ¥
PRACHINBUR 25 Work Order #: THAI-PT-01408 Measurement Results
. Section 1 : Temperature Distribution
MPC Control #  EV37D4 Serial Number: L508.0973 .
AssatID WLWTBIO! Department WATER LAB Temperature @ 85 °C
Gage Type: WATER BATH Performed By KRITSANAPHON THONGBAI uuc Lewer STD Reading ('C) Upper Ucartainty
i *c)| Limit Limit gy | FEU| ey
Manufacturer:  MEMMERT Received Condition:  IN TOLERANCE Satting {*C}| Limit ("C} | asFound | As Left ey °Ch
Madel Number:  WNB22 Returned Condition:  IN TOLERANCE Sansarif BS B4.00 B4.BS B4.65 85.00 PASS | +045
Size: 1010 95°C Cal. Date: October 27, 2026
; Sensori2 a5 8400 84.68 8468 8500 |PASS| 1045
TempifH: ZIBC/54.0% Cal. Interval: 12 MONTHS
Location: Calibration performed at Customer's facility Cal. Due Date: October 27, 2026 Sensorffd 85 B4.00 B4.66 B4.66 86.00 PASS | +045
Calibration Notes: Sensoritd 85 B4.00 84,63 8463 BEOD | PASS | $045
Pleass rafier to the attached Calibration Report (2 pages) 7] B0 PRER 404 36,00 PhEs | 2046
Section 2 : Chamber Performance
Standards Used to Calibrate Equipment
Equip Salfing Inicating Measured Measured ‘Owarall
1D Description. Modsl Sarial Manufacturer  Cal Dus Date  Traceability # Tamp (°C) Tamp (°C) Uniferrity {*C) Stability (°C) Varlation [*C)
CAZ358 DATA ACQUISITION / HATOA MYa1013078 AGILENT Jan 7, 3026 S523631032227613 8 a5 0.3z 024 0.57
THERMOCOUPLE SENSOR {MP-TH
Procedures Used in this Event By: 1°C
Procedure Name Description
MPC-TCE-001 Rev. 03 Temperature Controlled Enclosures, General, Rev.03, Jun-13-2024
@ n 1 @
i} @ s P
@ | H " @
Z it H
Callbrating Technician: ;o \ m QC Approval: Q H ' H H
e |‘\n+:-c~m~r=hon lh. e a ‘;" s H . H H
=8 ; v A i
H W H
KRITSANAPHON THONGEAI TAWEESAK ARIYACHAD : i
mnsr s on i cmvsnmacs - fr—— S M .
mEm——
gl el ey gy g L T o
™~ ¥ tarny -l et Y. e e
T T e et . WA T e S e S ot —
et e e T i S
Page a1 fCEAL. e 5} Page 10f2
i e e
AT T . S
[ PRECISION “REsiimmues gk
[J PRECISION o 2 X leTh T,
AN
Calibration Report of Memmert WNB22 Water Bath . B . O
Certificate of Calibration At
MPC Control #: EVITO4 Serial Number: L508.0073 Date: Oct 26, 2025 Cert No. 5523631032284117
WLWTEI Calibration Date:  Ostober 27, 2025 Clslomar.
e DOUBLE A (1991) PUBLIC COMPANY LIMITED
1 MODZ KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
Statemants of Pass or Fail Conformance PRACHINBURI PRACHINBUR| 25140 Wk Order #: THA-PT-01408
Lt TSRS MPC Control #  EV3703 Serial Number: L518.0630
Asset 1D WL-WTEIDZ Deparimant: WATER LAB
PSS = Conpleiwt specicion Gage Type: WATER BATH Parformed By: KRITSAMAPHON THONGEAL
Pagst = Thas s sused ekl BECUMBACE Wik - Manufacturer: MEMMERT Recaived Condition:  IN TOLERANCE
Model Number:  WNB22 Retumed Condtion:  IN TOLERANCE
ar = Themesssed sk gt !
ronea us Saza: 101095 °C Cal. Date: October 27, 2025
FAL = ot conphan v speciican TempRH: 23B°C/540% Cal. Interval: 12 MONTHS
l % { Location: Calibration performed at Customer's facility Cal. Due Date: October 27, 2026
s - Calibration Notes:
Pt Flease refer to the aflached Calibration Report (2 pages)
—
Standards Used to Calibrate Equipment
1D. Description. Model Serial Manufacturar Cal. Due Date  Traceability &
N CAZIE8 DATA ACQUISITION { 345704 MY41018078 AGILENT Jan 72026 6523631032227613
IWMEEN o iy . mioe et S THERMOCOUPLE SENSOR. TMP-TH
e . Pracedures Used in this Event
Procedure Name Description
End of Calibration Report MPC-TCE-D01 Rev, 03 Temperalure Confralled Enclosures, General, Rev.03, Jun-13-2024
Caliprating Technician: 0O Approvak: al
Kr.}aam[ﬂmn Th. 8 \-"rzn o
] —
KRITSANAPHON THONGBA! TAWEESAK ARFYACHAD
FPSAT OF LIS T s whn e i & PR, SR B M z
LMITED - s 8 e e st 5 8 0 ke = 8 by ~
—_— -
i e ey kb T —
Page 2o0f2 Page 1001 (CERT. faew 6
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[J PRECISION

Calibration Report of Memmert WNB22 Water Bath

Asset ID: WL-WTB2 Calibration D

MFC Control # EVIT03 Serial Number: L518.0690

ate: October 27, 2025

Measurement Results
Section 1 : Temperature Distribution
Temperature @ 85 *C

Sonaor No. | 1) | L () ::::m"::& wim gy | Rt ey
Sensori] B5.0 B4.00 B4.70 B4.7D 86.00 PASS 2035
Sensor#t2 Bs.0 B4.00 B4.80 84,80 85.00 PASS +0.35
Sensor#d B5.0 B4.00 8477 8477 86.00 PASS +0.35
Sansordd 85.0 B4.00 8477 T 86.00 PASS +0.35
Sansor#s 85.0 B4.00 8476 84.76 868.00 PASS +0.35

Section 2 : Chamber Performance

Selting Indicating Maasured Measured Qv\_u'dl
Temp (C) Tamgp (C) Uniformity *C) Stabilty (C) Veariation ("C)
B5.0 85.0 0.3z 022 0.48
By: 1°C
@
.. " @ s |
H . i
- i |
@ ¢ ! “o@ |
. 1 [ H ' H
| . H H i
H . H | |
: ¥ ; .
: W |
: T
W, 4
Page 1of 2
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Certificate of Calibration 1m0
Date: Oct 28, 2025 Cert No. 5523631032284188
Customer:
DOUBLE A (1981) PUBLIC COMPANY LIMITED
1 MO02 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBLURI 25140 Work Order #: THALPT-01408
MPC Control ;. EV3ATOE Serial Numbar: LIDGEXEXS00
Aagset ID: DARC-TE15028 Depariment: WA
Gape Type: COOL RODM Performed By: KRITSANAPHON THONGBAI
Manufacturer: DIXELL Received Conditien:  IN TOLERANCE
Model Number:  XROBCX-SNOC2 Returned Condition:  IN TOLERANCE
Size: HiA Cal. Date: Oclober 27, 2025
Temg/RH: 26.7°C 1 B1.0% Cal. Interval 12 MONTHS
Location: Calipration perfermed at Customer's facility Cal. Due Date: October 27. 2026

Calibration Motes:
Please refer to the atiached Calibration Report (2 pages)

Used to Calib
10 Description Maodel Serial
CAzIEe CTA ACOUISITION ! 348704 MY 41018078

THERMOCOUPLE SENSOR
Procedures Used in this Event

Manufacturer Cal. Due Date  Traceability #
AGILENT dan 72026 S523631032227613
TMP-TH

Precedure Name Descrigtion

MPC-TCE-001 Rev. 03

Calibrating Technician:

KRITSANAPHON THONGBAI

Kfi{aany_pl-o\—. Tlﬂ- e i

Temperature Cantrakied Enclosures, General, Rev.03, Jun-13-2024

¥ %Tdmf,,

TAWEESAK ARIYACHAD

D L e — s

Page 1ot 1

(CERT. Fe 8}

[J PRECISION
Calibration Report of Memmert WNB22 Water Bath

MPC Control #: EVIT03 SBerial Number: L518.0690

Asset 1D: WL-WTBMN2 Calibration Date: Detober 37, 2025

Statemants of Fass or Fail Canformance

AMSINCSL 2540 1 2008

- Complart w spachoaban
The measrsd o e acapines iy
Hawme,

ik

Themeassed w20t e e acorphre e
Fava

AL = el comphant wih penicaion }

T ——4
I

oesseigns W DL

pechabty o appsearnainly 59% Lrioas s Yakd
VPGS 2017 med, 3 TS A0, Vet

End of Calibration Report

Page 2ol 2

{;’ PRECISION

Calibration Report of Dixell XRO6CX-5N0C2 Cool Room

MPC Control #: EV3706 Serlal Number: LIDGEXBX500

Asset ID: DARC-TE15028 Calibration Date: October 27, 2025

Measurement Results
Section 1 : Temperature Distribution
Temperature @ 4 °C

Sensoro. | g 1| Lim ) .q::m:mm:.:.}n N el N
Sensoré! | 4.00 200 456 4.56 600 |PASS| £035
Sensor¥2 | 4.00 2.00 457 467 600 |PASS| 035
Sensor¥d | 4.00 200 444 444 600 |PASS| 2035
Sensortd | 4.00 200 4.54 454 600 |PASS| 2035
Sensors | 4.00 2.00 4.98 498 600 | PASS | 2035

Sectlon 2 : Chamber Performance

Salting Indicating Measurad Measumed Owerall
Tamp (*C) Tamp (*C} Unifarmity ("C) Stabiity *C) Wariation (G}
40 40 1.08 17 28

Accuracy By : Customer Specification £ 2 °C

Sensor Installation Location

K]

Page 1of 2



[J PRECISION
Calibration Report of Dixell XRO6CX-5N0C2 Cool Room

MPC Control #: EVaT06 Serial Number: LIOGEXBXS500

Asset ID: DARC-TE15028 Calibration Date: October 27, 2025

Statemants of Pass of Fail Conformance

T 1208

= Comphant s ymotorice
Tha s vl W R Wy

The e vt 8 et vlten o ancepiance i
W,

EEEE

= Walcongloe s seackcson

540 10006, int

End of Calibration Report

Page 2of 2

[_‘7 PRECISION

Calibration Report of Mettler Toledo SEVEN EASY Conductivity Meter

Serial Number: 1232025828
Calibration Date: ~ October 27, 2025

MPC Control #: EV3T01
Asset ID: WL-058/11

Measurement Results
. T Lower UUC Reading Uncertai
Saeimal ;| - DMt ) Tomp- ?nsl;n@::‘mp Limit Ui | mesut ) i
s Found| As Left

1413 WSiem | 26.0°C 1413 1403 1413 ! 1413 1423 PASS: 16

Mote : Accuracy by Customer : £0.5 %
Statesnents of Pass or Fall Conformance

754032008

Pags -— ‘Camphant wih specification.

PhES Rk Vh'u.ﬂllﬂlmmm.

e o Tha msascred vaiue & not Wit T acoeptance imts

Hewever,
FaL T Mgt porpha, Wik spacricaon {
D R
= ST 1 AL
Empaning Urcadait; — i 1 "1‘-( L
[ Pass
AP el — [p———
asz
prealy o sppdmatiely 6T, Less oihonwios s
TH2ET 2540, 33005, |
End of Calibration Report
Confidential: Controfed Decumart. Fageiof 1
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Ploetbaburt 11736 Thaiand
56 58 B4

. - ko™ e
Certificate of Calibration

Date: Oct 28, 2025

Customer:

DOUBLE A (18891) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT

PRACHINBURI PRACHINBURI 25140 \Alark Crdar & THALPT.01408
MPC Control #  EV3701 Serial Number 1232025828
Asset ID: WIL-05811 Department; WATER LAB
Gage Type CONDUCTIMITY METER Performed By: KRITSANAPHOM THONGEAI

Manufacturer: METTLER TOLEDO
Model Number:  SEVEN EASY

Recelved Condition:  IN TOLERANCE
Returned Condition:  IN TOLERANCE

& . MEATRZMN

Ac1988

Cort No. B623631032284091

Size: 1413 pSicm Cal. Date: Ocaober 27, 2025
Temp/RH: 238'C/54.0% Cal. Interval: 12 MONTHS
Location® Calibration performed at Custemer's facility Cal. Due Date: October 27, 2026
Calibration Notes:
Plaase refer fo the altached Calibration Report (1 page)
Used to C quip
o Deseription. Model Serrial Manufacturar Cal Due Date  Traceability &
P08t CONDUCTIVITY STANDARD: 1413 HITO3IL  HANNA INSTRUMENTS  Oct S, 2027 H207 | HANNA

SOLUTION
Procedures Used in this Event

Procedure Name Description

MPC-CON-001 Rev, 03 Conductivity and Resistivly Meters, Genersl, Rav.02, Jul 152024

Calibrating Technician: K | Y QC Approval Q
ritspnephon {;] 7%
KRITSANAPHON THONGBAI TAWEESAK ARIYACHAD
e o s oo o e ——
o s st s
ey o e Lo et ko
e e S o e U
= — T S damnnt b o e ey gy
e s = T ooy
Page 1ol 1 JCEHE; Rort )
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Wasiates 11729 Taa
52 541 9

Certificate of Calibration
Date: Oct 28, 2025
Customer:
DOUBLE A (1881) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-FRACHINBURI ROAD
THATOOM, SRIMAHARPHOT
PRACHINEUR! PRACHINBURI 25140

Cert No. 5523631

Wiork Order #: THAI-PT-01409

MPC Centrol #  EV3TO0 Serial Number; 1232025225

Asset 1D WL-D58/11 Department: WATER LAB

Gage Type: PH METER Performed By KRITSANAPHON THONGBEAI
Manufscturer. METTLER TOLEDO Received Condition:  IN TOLERANCE

Model Nurmber:  SEVEN EASY Returned Condition:  IN TOLERANCE

032284084

Size: 0,00 1o 14.00 pH Cal. Date: October 27, 2025
TempiRH: 23.8°C/54.0% Cal, Inerdal 12 MONTHS
Location: Calibration perfarmed at Customer's facility  Cal, Due Date: October 27, 2026
Calibration Notes:
Please refer to the attached Calibration Report (1 page)
Standards Used to Calibrate Equipment
Lo Dascription. Model Serial Manufacturar Cal. Due Date  Traceability #
EPsosa PH BUFFER SOLUTION PH4 00 HITaD4L HANMA INSTRUMENTS Oct 14, 2029 OEIT I HANNA
EPI0&0 FH BUFFER SOLUTION PHT.00 HITOOTL  HANMA INSTRUMENTS  Ocl1d 2025 OS85/ HANMA
EY8eTT PH BUFFER SOLUTION PH 1000 HITOIOL  HANNA INSTRUMENTS  Jul 5 2026 GATE | HANNA
Procedures Used in this Event
Procedurs Name Description
MPC-PHM-O0 Rev. 06 pH Metars, Ganeral, Rev 06, May-24-2024
Caliorating Technician: y T QC Approval Q
g Kru}bwr\up]non th. ferl pi 7
f,,,,,‘{' -
KRITSANAPHON THONGBAI TAWEESAK ARIYACHAD
s o 1 o onems .
P e s v s s v -
e e e e Y
7 i st 5 e - -y 12 e -
B o e s S oo
(CERT, Rev &)

Page 1061
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Calibration Report of Mettler Toledo SEVEN EASY Ph Meter

MPC Control #: EV3700 Serial Number: 1232025225
Asset ID: WL-056/11 Calibration Date: October 27, 2025
Measurement Results
Buffer Solution
STD Test Point Measured Valus Uncertainty
Lower Limit Upper Limit Result
ASFound | Astet | oo )

4.01 pH 3.91 pH 3,89 pH 399 pH 411 pH PASS 0.013 pH

7.01 pH 6.91 pH 7.01 pH 7.01 pH 7.11 pH PASS 0.013 pH

10.01 pH 9.91 pH 9,99 pH 9,99 pH 10.11 pH PASS 0.013 pH

Mote : Aceuracy by Customer : + 0.10 pH
Statoments of Pass or Fall Conformance
rer] ™ 754032006
PASS = Gomphart wih specicaien.
— = The maasund wakie & rot witis the scoaptanc ity
FAIL - Het complant with spschcation.
[ 1| —
[ 1 R
1 P e
s
Maminal
, which fer
‘This cattarabion repost compbes with ISONEC 170262017 and ANSINGSL 2540 Mrtrad §
End of Calibration Report

Confidential: Contoed Document. Pagetel 1
100G EN-002 vl
D" PRECISION
Calibration Report of Mettier Toledo SEVEN GO DUO_Ph/Do Meter
MPC Control #: EVaroz Sarial Number: B932068736
Asset ID: WL-PHMIO3 G Date: October 27, 2025
Measuremaent Results
Buffer Solution
STD Test Point Moasured Value Uncertainty
Limii Limit Result
@25°c . AS Found AS Left Upper ! )
4.01 pH 3.8 pH 4.06 pH 4,06 pH 411 pH PASS 0.013 pH
7.01 pH 6.91 pH 7.04 pH 7.04 pH 7.11 pH PASS 0013 pH
10.01 pH 9.91 pH 10.05 pH 10.05 pH 10,11 pH PASS 0.013 pH

Note : Acouracy by Customer : & 0.10 pH
Statements of Pass or Fall Conformance

SINCSL TS0 33008

Corrpliorn wit speciieaton.

Tha massure vaben & ot witin e scosptance bk,
Heww,

= Mol corphint wih speciien

prosabiy of spprozimalely 05%, usless ohersise slaied.

= 2, which for

Confidential: Conroted Document

2840 32008, Merhod §

End of Calibration Report

Page tof 1
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[J PRECISION
Certificate
Date: Oct 28, 2028
Customer:

DOUBLE A (1881) PUBLIC COMPANY LIMITED

1 MODZ KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140

MPC Control #  EV3702

Agset ID: WL-PHMIOS

Gage Type: PHIDO METER

Manufacturer: METTLER TOLEDO

Model Number:  SEVEN GO DUD

Size: -2.000 to 19.898 pH

TempiRH: 23.8°C/54.0%

Location: Calibration performed at Customer's facility

Calibration Notes:
Please refer to the attached Calibration Report (1 page)

Standards Used to Calibrate Equipment

13 Description Madal
EPB0BE PH BUFFER SOLUTION PH4.00
EPaes PH BUFFER SOLUTION PHT.00
EYaaTT PH BUFFER SOLUTION PH 10.00

Procedures Used in this Event

Procedure Name
MPC-PHM-001 Rav. 06

aan

"

.
Pakins Dieret

{

prelnt Al
1123 Taate T v
T3 Acchroitde

N CAiERATIS
i cun Sy W

pray

of Calibration
Cert No. 5523631032284108

Work Order # THALPT-01400

Serial Numiper: BO32068736

Departmeant: WATER LAB

Performed By: KRITSANAPHON THONGBAI

Recaived Condition:  IN TOLERANCE
Retumed Condition: IN TOLERANCE

Cal. Date: October 27, 2025

Cal. Infervat: 12 MONTHS

Cal. Due Date: October 27, 2026

Sarial Manufacturer Cal Duwe Date  Traceability #
HITOO4L HANNA INSTRUMENTS Ot 14, 2028 DEST { HANNA
HITOOTL HANNA INSTRUMENTS Dot 14, 2028 OBB5 HANNA
HITo10L HANNA INSTRUMENTS Jul 8, X026 D3TE | HANNA
Description

pH Meters, General, Rev 06, May-24-2024

Calisrating Technician: i< ‘} T‘h QC Approval: [a]
Fitnpnephon - :
KRITSANAPHON THONGBAI TAWEESAK ARIYACHAD
oo
e >
TR T e e o eyt e e L
e A P ey e i
f=T 1=
Page 161 (CERT, Rev &)
/T\ - 413 Dancarue Mesel Burgpaod Sutenbct Fikkosd IS o Ay,
iy b S
[J PRECISION e :

Certificate of Calibration %/~ ..o,

Data: Mowv 3, 2025
Customer:
DOUBLE A (1991} PUBLIC COMPANY LIMITED

1 MOOZ KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINEUR| PRACHINBLIR| 25140

MPC Control #  EV3338

Asset ID WL-TMRMA

Gage Type: THERMOMETER

Manufactures: PRECISION

Meodel Number:  NIA

Size: N

Temp/RH: 233'C/53.0%

Location: Calibration perfarmed at MPC faciity

Calibration Notes:

Work Order #: THAJ-322BO565

Serial Number: 18009

Depariment: A

Performed By: PIMPHORN SADKHAM

Received Condition: OPERATIONAL
Returned Condition: REPORT OF VALUE

Cal. Dale: October 30, 2025
Cal, Interval: 12 MONTHS
Cal, Due Date: Oelober 30, 2026

The user shall datarming the suitability of the equipment for il's intended use. The calibration status is defined as Repart of Value,

Please refer to the attached Calibration Report (1 page)

is Used to quif
LD. Description. Model Serial Manufaciurer Cal Due Date  Traceability #
A5and1 ELATINUM RESISTANCE 1620 957 ROSEMOUNT dun 20,2027 TT-1027-25MNIMT
THERMOMETER ANALYTICAL INC
Procedures Used in this Event
Procedurs Mame Description
MPC-TEM-DI Tomparature Sensors, Indicatars, and Contralled Unenclosed Tempersture
Davices. Rav.07, May-17-2024
Calibrating Technician: QT Approval: §
Pﬂv\ Oihﬂ'n'\ 5 Q -’? ,~>.+"
T : ] —
PIMPHORN SADKHAM TAWEESAK ARIYACHAD
prcatal of appmmy 5% - 1397, 004 Extben
eorrey whl ISOAEC 70252017, ANSINCEL Z5401.1094, ANBINCSL Z540 32005,
urtria
Al wamcets
ey 120 iy ]
Page 10f 1 (CERT, Rev 8]



[J PRECISION

Calibration Report of Precision Thermometer

MPC Control # Evaasd Serial Number: 18008
Asset ID: WL-TMMTY Calibration Date: October 30, 2025

Measurement Results

STD Setting ULIC Reading (°C) Correction Uncertainty
(*C) As Found As Left (*C) °C)
0.00 [ 0.0 a.00 £0.15
50.00 50.0 50.0 0.00 £0.15

100.00 100.0 100.0 0.00 £0.15

UUC - Uit Under Calibration, Immearsian Type : Total immersion

Thas usesr the sutatiity of s intended use. The caibralian status is defned as Report of Value.
Th s statad a5 at o fac
k=2, which for a narmal ety . Unkss oiherwmse stated.

End of Callbration Report

Pagetal1

[J PRECISION

Calibration Report of Digital Hygro - Thermometer

MPC Control f#: EV3385 Sarial Number: NIA
WL-DTHIO Date: October 31, 2025
Measurement Results

Soction 1 - Temperature Measuremant

STD Reading | Lower Limit UUC Reading (*C) Upper Limit Result Uncerainty
(°c} °C) s Found As Left ("C} =]
20.00 19.00 19.8 19.8 21.00 PASS +0.051
25.00 24.00 248 249 26.00 PASS 0,055

Section 2 - Humidity Measuremant

STD Reading | Lower Limit UUC Reading (%RH) Upper Limit Rasull Uncartainty
(%RH) (%RH) As Found Az Left [SRH) (%RH)
302 282 28 29 322 PASS £0.75
50.4 a8.4 51 51 52.4 PASS 1.2
703 68.3 71 71 723 PASS? £1.3

UUE : Unit Under Calibration . Reference Temperature @ 25°C
Accuracy By i £ 12 1°C, Humidity : £ 2 %RH

Etaterments of Pass of Fail Canformancs.

PaBE - Comglant wih specicaton

T msssred v et s
oo Fomewat

Tra repsmsesd vl 0 ot wiken he actiplascs imis
[T——

FAL - Mk comgiant wih specicabon '}

probulbiily 2| apprommaioly $1%, wrkss iherves kel
Then b on seace! svrphin il ISCAED 1725 J017 snef ANSINGEL 234032006, Wathos § -~ G flands Dlawed on T Livesrtiely A

End of Calibration Report

Page 166 1

&

[7 PRECISION

Ay
N

Date: Mov 3, 2025
Customer:
DOUBLE A (1891) PUBLIC COMPANY LIMITED

1 MOD2 KLONGRUNG-PRACHINELRI ROAD
THATOOM. SRIMAHAPHOT

PRACHINELIRI PRACHINBUR| 25140 Woark Order #: THAK32280565
MPC Control & EV3385 Serial Number: A
Aszat 10 WL-DTHI Department: A
Gage Type: DIGITAL HYGRO - THERMOMETER Perfermed By: PIMPHORMN SADKHAM

Received Condition:  IN TOLERANCE
Retunad Condition:  IN TOLERANCE

Manulaciurer: A
Model Humber: N/

Siza: MIA Cal. Date: October 31, 2025
Temp/RH: 23.3°C(53.0% Cal. Intarval: 12 MONTHS
Location: Calibration perormed at MPC facility Cal. Due Date: October 31, 2026

Calibration Notes:
Pleage refer to the attached Calibration Report (1 page)

Standards Used to Calibrate Equipment

1D. Description. Model Serlal Manufacturar Cal. Due Date

AS541 FLATINUM RESISTANCE 162C a7 ROSEMOUNT Jun 20, 2027
THERMOMETER ANALYTICAL INC

DPS188 HUMIDITY AND TEMPERATURE HMT338 CHII0068 VAISALA Oct 9, 2006

TRANSMITTER
Procedures Used in this Event

Procedure Name Description
MPC-THO-001 Rew. 03

Temperature, Humidity and Dew Point Devices, General, Rev.03, Jul15-2024

Cert Mo. 5523631032300180

Traceability #
TT-4027-Z5NMT

TH-D126-24 / NIMT

Calibrating Technician: QC Approval: 4]
pn-r\ p}‘\O\fn 5 Td.,,.,,.{/_
PIMPHORN SADKHAM TAWEESAK ARIYACHAD
s o s o comcenase 1 ey ——
1 oo s wans
T In'..-...w_--——-.— amd o s i e A
o o s e RIS T A, £ o A, P e ey o s o et
Page 101 {CERT. Few 9}
e AP,
% R P e
B PRECISION - &2 mfam
% e e e v
62563580 . ACCMEGITED

NS

Date: MNov 3, 2025
Customer:
DOUBLE A {1991) PUBLIC COMPANY LIMITED

1 MOO02 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT

PRACHINEURI PRACHINBURI 25140 Wark Order #: THAL322B9565
MPC Control #  EV3396 Serial Number: MIA
Asset 1D WL-OTHDZ Depariment: A
Gage Type: DIGITAL HYGRO - THERMOMETER Perlormed By: PIMPHORMN SADKHAM

Manufacturer: NI
Modal Number:  NIA

Received Condiion: 1N TOLERANCE
Returned Condition: 1N TOLERANCE

Size: MiA Cal. Date: October 31, 2025
TempRH: 23.3°C 1 53.0% Cal. Interval: 12 MONTHS
Location: Calibration performed at MPC facity Cal. Due Date: October 31, 2026

Calibration Notes:
Please refer 1o the altached Calibration Repon (1 page)

Standards Used to € Eaul
1o Description. Model Sarial Manufacturer Cal. Due Data:
ASES41 PLATINUM RESISTANCE 162C 87 ROSEMOUNT Jun 20, 2027
THERMOMETER AMALYTICAL INC
DPs5188 HUMIDITY AND TEMPERATURE HMT338 5130068 VAISALA Oct 9, 2026
TRANSMITTER

Procedures Used in this Event

Procedure Name Deseription
MPC-THD-001 Rew. 03 Temperature, Humidity and Dew Point Devices, General, Rev. 03, Jul-15-2024

AL AR

AL-1568

Cert No. 5523631032300189

Traceability #
TT-1027-26MIMT

THO126-24 | NIMT

Calibrating Technician: QC Approval: C_I
7
Prghom S 8 T -
PIMPHORN SACKHAM TAWEESAK ARIYACHAD
I ST T
(CERT, Rerv 8)

Page 10f1



[J PRECISION

Calibration Report of Digital Hygro - Thermometer

EV3396 Serial Number: MNIA
WL-DTH02 Calibration Date: Oclober 31, 2025
Measurement Results
Section 1 - Temparature Measurement
STD Reading | Lower Limit UUC Reading [*C) Upper Limit Resu | Uncerainty
(°Cl "Ch As Found As Left °C) (n=]
20,00 19.00 201 20.1 21.00 PASS =0.051
2500 24.00 263 253 26.00 PASS 20,058
Section 2 - Humidity Measurement
STD Reading | Lower Limit UUC Reading (%RH) Upper Limit Resun | Uncertainty
(%RH) (%aRH) As Found As Left (%eRH) {%RH)
a0z 28.2 30 30 322 PASS +0.75
§0.4 48.4 49 48 524 PASS: +1.2
03 68.3 7o O 723 PASS %13
UUC : Unit Under Calibration | Reference Temparature @ 25°C
Accuracy By I i 11 °C, Hurmidity : £ 2 %RH
Statemaeds of Pass er Fall Canformanca
MENCSL 548 3005
PES - Conpiond s spocricobor.
pagst T mass vt s wihe oo ets .
Lt b= T meazmr v s et e mapianci ity
Howevet
AL - Noed compian] with spocficaben {
AT . . } D —
ExparioUnamiont;— 4 nluj s
e - i m——- Heves:
[ L)

Lawet Acospsance Lem:

probebity o spommmuany 5% uniens citarvew slabcl
Thes catbrabon report compkes wih ISOAEC 11128 20117 ANSIRNCSL 25403- 2003 Methed § — G Barvds Basod on Tos! Unceriaeny Pl

End of Calibration Report

Page 1of 1

N miceo
[J PRECISION

Calibration Report of Elitech BT-3 Digital Hygro - Thermometer

MPC Control #: Sarial Numbe WA
Asset 1D: Ci Date: October 31, 2025
Measurement Results
Section 1 - Temperature Measuramant
STD Reading | Lower Limit UUC Reading (*C) Upper Limit Resuy | Uncertainty
= () As Found As Lefl (*C) ("C)
20.00 18,50 196 19.6 20.50 PASS +0.051
2500 24.50 248 24.9 2550 PASS +0.058
Section 2 - Humidity Measuramant
STD Reading | Lower Limit UUC Reading [%RH) Upper Limit Rusull Uncartainty
{%RH) {%RH) Az Found As Left (%RH) (%RH)
302 27.2 g 30 332 PASS £0.76
504 474 50 50 53.4 PASS +1.2
70.3 673 71 kAl 733 PASS +13

UUC : Unil Under Calibeation , Reference Temperature @ 25°C

Accuracy By T 1 £ 0.5 °C, Humidity ; + 3 %RH

Statamnts of Pass or Fail Conformance
£4D 32006
Pass = Comphimiwih secbcien
g raseured vt i et s

M = v

—_— _ Tamesssend vehia s acl Wi the accoptascn imés i

L = Hotcomplont wih secicaton {

47 st Bt |

-

1
ey _‘f"""'T R e
B | ¥ L
1 Passt R
PASS Lo

s 2 wheh or

Prnbmbiy ol sppromrainty #5% wmins ciherve slskd
Thes catterton e cormobry wis ISCAES 11025 2017 anct ANSIMGSL 254055003 Mefned i — Giird Barsts B o0 Toal Linooriany R

End of Calibration Report

Page 1af 1
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Certificate of Calibration

Date: Mov 3, 2025 Cert No. 5523631032300196
Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED
1 MOOZ KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Work Order # THAI-32289565
MPC Controd #:  EV3387 Serial Number; MiA
Assel 10 WL-DTH/O3 Depariment: MiA
Gage Type: DIGITAL HYGRO - THERMOMETER Perdormed By: PIMPHORN SAOKHAM

Received Condition: N TOLERANCE
Returned Condition: 1N TOLERANCE

Manufactures: ELITECH
Model Number:  BT-3

Size: NiA Cal. Data: October 31, 2025
TempRH: 233'C/53.0% Cal. Interval: 12 MONTHS
Location: Calibration parformed al MPC facility Cal. Due Data: October 31, 2026

Calibration Motes:
Please refer 10 the attached Calibration Report {1 page}

Used to C; quip
1.0, Description. Model Serial Manufacturer Cal. Due Data  Traceability #
Asesal PLATINUM RESISTANCE 1E2C a8 ROSEMOUNT Jun 20,2027 TT-1027-26MNIMT
THERMOMETER ANALYTICAL INC
DPS188 HUMIDITY AND TEMPERATURE HMT338 CE130068 WAISALA Q1 9, 2026 TH-O126-24 | NIMT
TRANSMITTER

Procedures Used in this Event

Procadure Name Description
MPC-THD-001 Rev. 03 Temperature, Humidity and Dew Poinl Devicas, General, Rev.03, Jul-15-2024

QC Approval:

P-n\?hﬁrn 5 ¥ p‘ﬁm—rrvf!/

TAWEESAK ARIYACHAD

‘Calibrating Technician:

PIMPHORN SADKHAM

P e B 1A

o e e e o i i o o et B o A g St M £t S 1 i

Pags o1 {CERT, Rev 9]

&% DKSH

Certificate of Calibration

NECTISTS 17025
P

Equipment: Standard Weight Certificate No.:  C02251845
Manufacturer: LS Job Mo WO-00091492
Maodel: 1g Issued Date: 04 November 2025
Serial No.: Weight 001 Page: 1of 2
1D Now: - Class: -

Condition of the item :  Narmal

Customer; Integrated Research Center Co,,Lid, (Pulp Laboratary)
122 Moo 2, Tambol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand

C 5 Te 2°C + 2°C
Relative Humidity 50 % + 10%
Atmospheric Pressure 1005 mbar + 25 mbar

Calibration Place: Mass Labaoratory, DKSH Technalogy Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Mopparat Suriyapong
Calibration Date: 04 November 2025
The Method Used: In house methad, CAL-WI-48, base on OIML R111-1

Traceability: This certificate is traceable to the S1 Units maintained by Mational Institute of Metrology
(Thailand), NIMT through DKSH Technology Limited. Certificate No. CO2251804.

e / f
o 1
~ @5 WA

(Mr. Nopparat Surivapong)
Person in charge

(Mr. Adisai Maknoi)
Authorized signatory

This cerficate is msued the units of measremert according o the Imernational System of Units {51}, & provides traceabilly of measurement to international or natioral
‘standand or cther recognized natioral standard laboratcries.

The maasremend uncartainty siated is 1ha sxpandad wncerainty which i he y multipiied by rage factar (k=2) to provide @
vl of conficence of appraximately 55%. Il is determingd in accondance with Evaliation of - Gudda 1o 8 6xp uncarianty in
{JCGM 100

These results may be sllecied by devistions from specified condiiors, The resuls relale only 1o the Rems teated, calibrated or sampled. The report shall not be
reproduced except in ful withoul approval of DKSH Technology Limsted

wlin Rinars peeTuTal S¥in
DSH Tachnology Limind

10260
2933 Sukhu=wit Foad, Bangchat, Prrakhanong, Ranghek 10260
Fiong: Emai

Delivering Growth - in Asia and Beyond. CAL-FM-COZ-13: 30 Jun 2026



&= DKSH

Certificate No,: C02251945 Page 2of 2
Calibration Results:
Uncertainty MPE Class
Mominal Value| Marking Conventional Mass
(£mg) (2mg)
1 4q None 1g + 0.043 mg 0.030 010 F
Mate : These MPE Class are only conventional mass.
The End of Certificate
wsn Bininacs oo Tuinl Svin
DORSH Ta Limind
e niny +0250
2433 Subhuml fiaad, Baegehst, Phrakharcng, Baegck 10280

Phone: +65 2636 7000 Emai i

cabbratonfdksh.com  Website: www.dhst comisentfiz thaikand

Delivering Growth - in Asia and Beyond. CAL-FM-COZ-13 30 Jun 2025

&= DKSH

Certificate of Calibration

Equipment: Standard Weight Cerlificate No.: CO2251946
Manufacturer: LS Job Mo.: WO-00091492
Madel: 100 g Issued Data: 04 November 2025
Serial No.: Weight 002 Page: 1of 2
ID No.: - Class: -

Condition of the item :  Normal

Customer: Integrated Ressarch Center Co, Lid, (Pulp Laboratory)
122 Moo 2, Tambol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand
Environment Condition: Temperature 2°C + 2%
Relative Humidity 50 % x 0%
Atmosphenic Pressure 1005 mbar + 25 mbar
Calibration Place: Mass Laboratory, DKSH Technology Limited,
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Mopparat Suriyapong
Calibration Date: 04 November 2025
The Method Used: In house method, CAL-WI-48, base on OIML R111-1
Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

{Thailand), MIMT through DKSH Technology Limited. Cerlificate No. CO2251804.

S Ecd o
AT

(Mr. Nopparat Suriyapong) {Mr. Adisal Maknaol)
Persan in charge Authorized signatory

This certificate |s ixsued the unils of measurement accordng % the imernational System cf Units (51). I provides traceabiity of measurement s international or nalioral
slandard or olhar recognizad rational stancard Iaboratories.

The messLramant wicsrainty staiad is he axpanded uncerlainty which is ablanad from tha standad uncartainey muliplod by e covarage Tactar (k=2) ta previda @
Tl of confidance of i A5, IUis cetermingd i Evaluation of cats - Guick to 1he sxpression of unenanty in messurement
(JCGM 100}

These resuts may be affected by devistions from specified condiions. The results relste only to the items lested, calbrated or sampled. The report shall not be.
reproduced except in fill without approval of DKSH Technology Limited

‘_/“O\

i fnae maTuled diie
DHEH Tachnalogy Limied

333 P SR et T DA 10263
2533 Sukhumeit Anad, . Phakhanang. Bangkak 10260
Phioras: 66 2630 7000 Emait & Wieksie:

Delivering Growth - in Asia and Beyond. CAL-FM-COZ13: 30 Jun 2025

lunsrasauanmauinnin
(Weights Checklist)

Equipment: Standard Weight
Model: 1g
Serial No.: Weight 001

&= DKSH

Certificate No.: C02251945

Job No.: WO-D0081452

Check date Check before delivery
04 Mov 2025 Fwnansaln (Description) 04 Nov 2025
wuewe (Remark)
(Normal) | (Defective) (Normal) | (Defective)
General
= [m] 1. ATWEERRN fiampninain ] (m]
(External cleanliness of the weight)
= [m] 2. nao (Box) I, o
Mass
= [m] 1. sawiiRu (Abrasion) =] m}
m] =] 3. @nenuegdvss (Shape characteristics) = O
] [} 4. Aufiveninnin (Tweezers) o ] sl
O m] 5 fuq (Other) =] O NIA
Aauuzi) Note -

s Bervesiuere e T dafin
K5 T L

2533 oI VTN e L DT 10260
2533 Suktunred Road

Bangerub, Phisthanaeg, Benghos 10260
Phoss: 466 2638 7000 Emad: ik e

site:

Delivering Growth - in Asia and Beyond,

Mr. Nopparat Suriyapong

Service Engineer

&% DKSH

Certificate No.: C02251846 Page 2of 2
Calibration Results:
Uncertainly | MPE Class
Mominal Value| Marking Conventional Mass
(+mg) (tmg)
100 g Mone [100 g = 0.04 mg 0.16 05 |Fi

Nate : These MPE Class are only conventional mass.
The End of Certificate

i Bauiirs peTuTal Svin
DKSH Technology Limied

10260
2503 Sukhuml Faad, Bangchak, PRrskrancng, flanghkok 10260
Phans: +66 2635 7000 3 [ hask

Delivering Growth - in Asia and Beyond.

CAL-FM-C02-13 30 Jun 2025



&= DKSH

lupsvdoudnmanimin

(Weights Checklist)

Equipment: Standard Weight
Modsl: 100 g
Serial No.: Weight 002

Certificate No.; C02251946

Job No.: WO-00081452

Check dale Check before delivery
04 Nov 2025 FiunansIaa (Description) 04 Mov 2025
e (Remark)
(Normal) | (Defective) {Normal) | (Defective)
General
= m] 1 Hﬂuﬁmnmuuamnﬁn;wﬁwﬁn =] [m]
(External cleanliness of the welght)
@ ] 2. nase (Box) = o
Mass
= (=] 1. saufeaTu (Abrasicn) (=) [m}
=] O 3. @ Insa (Shape istics) =] O
a ] 4. AuAueaniwnin (Tweezers) [} [m} T
[m] O 5 Buq (Other) 0 O NIA
Ll Mot ©

i fumames eatuTal duia
Limind

A v T s 16260

2533 Bukhumail Anad, Basgchak, Phiakhanang, Basghol 10250

Phong: +56 2638 7000 Emat

Delivering Growth - in Asia and Beyond.

Mr. Nopparat Suriyapong

Service Engineer

&= DKSH

Certificate No.: C02251347 Page 2of 2
Calibration Results:
Uncertainty MPE Class
Nominal Value| Marking Convenlional Mass
(xmg) (+mg)
200 g MNone | 200 g - 0.42 mg 030 1.0 F1

Mote : These MPE Class are only conventional mass.

The End of Certificate

At Bunaainy vwtulad Sin
Limind

OKSH

T

2533

*nzE0
25X Bukbhurmi Rasd, Bangchak, PhrskRancng, Beghek 1180
Prone: +66 2639 7000 Emal Websie:

Delivering Growth - in Asia and Beyond.

thaland

CAL-FM-CO2-13: 30 Jun 2025

&= DKSH

Certificate of Calibration

eI
Equipment: Standard Weight Cerlificate Mo.: 02251947
Manufacturer: LS Job No.: WO-00091482
Madel: 2009 Issued Date: 04 November 2025
Serial No.: Weight 003 Page: 1aof 2
ID No.: - Class: =
Condition of the item :  Normal

Customer: Integrated Research Center Co. Ltd. (Pulp Laboratory)
122 Moo 2, Tambal Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand
Environmant Condition: Temperature 22°C S 2°C
Relative Humidity 50 % + 0%
Atmospheric Pressure 1005 mbar + 25 mbar
Calibration Placa: Mass Laboratory, DKSH Technalagy Limitad.
2533 Sukhumvit Road, Bangchak,
Phrakhanang, Bangkok 10260 Thailand
Callbration By: Mr. Nopparat Suriyapong
Calibration Date: 04 Mavember 2025
The Method Used: In house method, CAL-WI-48, base on OIML R111-1
Traceability: This cerificate is traceable to the S| Units maintained by Naticnal Institute of Metrology

(Thailand), NIMT through DKSH Technology Limited. Certificate No. CO2251804,

/

~3 _,/:'I G?

(Mr. Mopparat Suriyapang) {Mr. Adisai Maknoi)
Person in charge Authorized signatory

This cerificate i issed the uits of messuramant scconting o the irtsmatonal Systam of Units. (S1), It provides racsstiliy of messuramant (o intamationsl of nafional
slandard or other recognized natfonal standard laboralories.

The measurement uncarainty stated is the expanded uncertainty which & ottsined from e standard uncevtainty mubiphed by the coverage Esctor (k=2) to provide &
level of confidence of appraximately 86%. It is delermined in accordance with Evaluation of measrement data - Guide 1o the expression of uncertainty in measurement
(4CGM 100,

Thase rasls may ke stlacied by deviations from speciied conditions, The resuts rele anly & the ems tesled, calbrmted or sampled. The repert shall iol be
reprodiacad axcapl in il without appraval of DKSH Technalogy Limitad.

1N Bninazs meTwind 3vin
DHEH Tach -

i uns 10260
7593 Sushumuit Rsad, Bangchas, Phrakhancng, Bueghck 10280
Phone: +56 2636 7000 Emad: & Webnie

Delivering Growth - in Asia and Beyond. CAL-FM-CO2-13; 30 Jun 2025

&= DKSH

lunsrasaudnmgnimin
(Weights Checklist)

Equipment: Standard Weight Cerlificate Mo.: CO2251947
Model: 200 g Job No.: WO-00051482

Serial No.: Weight 003

Check date Check before delivery
04 Maov 2025 Funiesiarde (Description) 04 Mav 2025
W )
{Normal) | (Defective) {Mormal) | (Defective)
Ganaral
= [m] 1 AruRamIEUBRTRITaiwnin =] O
(External cleanliness of the weight)
= =] 2. nam (Box) =] m]
Mass
) ] 1. saudmuau (Abrasion) [ ]
= m] 3. Ansouzglvee (Shape characteristics) [ m}
m} (m] 4. Fufiumaimiin (Tweezers) =l =) Tufi
o O 5. Buq (Other) =] O NiA
il Note ©
Mr. Mopparat Suriyapong
Service Engineer
B ety o
080

£533 Sukbumed o Bangeat, Phenhancny, Banghak: 16200
Phone. <66 2638 1000 Emad: ivlecabtralon@dish com  Welmie: wew dhss com'scansle-thmland

Delivering Growth - in Asia and Beyond.



&z DKSH &z DKSH

Certificate No.: C01253238

& Certificate of Calibration Page: 20f 2

Calibration Results:
MSC-THSETIS 17025
R Without Adjustment
Equipment: Electronic Balance Certificate Mo.: 01253238 Eccantric Eror: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan &s a zero reference.
Manufacturer: Sartorius Job No.: WO-00081481 o & B Nominal Test Value 100 i)
Model: BSAZ245-CW Issued Date: 03 November 2025 | Reference Points (g)
Serial Mo.: 34480341 Page: 1of 2 A B c D E
10 No.; - I e i = E 0.0001 | -0.0002 | -0.0001 | 0.0001
Condition of the item:  Normal =
Repeatability: Determination of the standard deviation of weighing balance., i 0.0001  (g)
Customer: Integrated Research Center Co.,Lid. Nominal test value (g) ‘Standard Deviation
122 Moo 2, Tambol Thatoom, 20 0.00005
Amphur Srimahaphote, Prachinburl 25140 Thalland =2 PrEEE
Environment Condiion: ~ Temperature 25°C + 05°C
Error of indication from nominal or mass value., F i 00001 fg)
Relative Humidity 67 % + 33%
Mominal Value | Conventional Mass isplayed Value Error of indication Uncertainty
Calibration Place: Double A (1891) Public Company Limited. b Dleglave ! .
{ Waler Labaratory |P1 ( Balance Room ) ) (g) (g) ()] (g) tg)
1 Moo 2, Thatoom, Srimahaphat, 0.1 0.10000 0.1000 0.0000 0.00012 2.08
Prachinburi 25140 Thailand. 0.2 0.20000 0.2000 0.0000 0.00012 2.06
Calibration By: Mr. Piyapat Saidoung 05 0.50000 0.5000 0.0000 0.00012 2.06
Calibration Date: 28 Octobar 2025 1 1.00001 1.0000 0.0000 0.00012 2,06
The Method Used: In-house method, CAL-WI-47, based on UKAS Lab 14 2 2.00002 2.0000 0.0000 0.00012 2.06
Traceability: This certificale is traceable to the 51 Units maintained by National Institute of Metrology 5 5.00001 5.0000 0.0000 0.00012 2.06
{NIMT), Thailand through DKSH Technolegy Co., Lid. Certificate No. C02250448
10 10.00001 10,0000 0.0000 0.00012 2.05
20 20.00001 20.0000 0.0000 0.00012 2.05
s 5000001 50.0000 0.0000 0.00014 203
#
x 100 99.99992 100.0000 0.0001 0.00018 2m
\ijv»fmj b eV 200 199.99992 200.0000 0.0001 0.00030 2.00
(Mr. Pivapat Saidoung) (Mr. Adisai Maknoi)
Person in charge Authorized signatory The End of Certificate
This certficale is issued the units of measurement according 1o the Inemational Syssem of Units (S1). |t provides traceabilty of measurement s
international or national standard or ofher recognized national standard laboratonas.
The meas.esment uncerainly siated is the axpandsd uncertainly which is oblaingd kom e stndant uncartainty mulighed by S cavarags Tactor (k=2) o
vt & bervel of Eonfitenca of approximalaly 5%, B is daemingd in Bocordancs with Evaluation o ol - Guikde b the enpr i
uncestainly in measurernen [JOGM 100}
These resuks may be affected by devistions fom specified condifioms. The resuls relsts anly 1o the iters fested, calbrated or samled. The repart shall
ot be reproduced excest in ful without aporoval of DKSH Technology Limited.
s Fewanay a Tulng Grin wisn Bininaoy e Tulal e
'DHEH Tectnology Limied i S DKEH Tachnolagy Limited s
2533 Sukhumvit Read, Bangehan, Fl‘\:lmm'u. Banghok ::350 2533 Bubhurred Rosd, Bangchak, Pruakfanong, Bangkok 10260
3 Emai. Weteie thadand Fhone: +65 2636 7000 Email Websie mif-faiand
Delivering Growth - in Asla and Beyend, CAL-FM-CO1-15; 30 Jun 2025 Delivering Growth - in Asia and Beyond. CAL-FM-CO1-15: 30 Jun 2025

&= DKSH && DKSH
Without Adjustment

Job Mo, WO-00091451
Readability:0.0001g lunsradaudanmaiaad

- Electronic Balance Checklist
0.0004 , .
Equipment: Electronic Balance Certificate No.: C01253238
Goou + Model: BSA2245-CW Job No.: WO-00091491
00002 Serial No.: 34490341
o000 =a = =4 - - s Check date Check before delivery
i 28 Oct 2025 TunvinTada (Description) 28 Oct 2025 wutve
L (Normal) | (Defective) (Normal) | (Defectivey| ~ (Remark)
-0'00011- - - - - - Ed
T Ganaral
-0.0002 =
= (] 1. d@w'lvl azuslimas (Electrical wired Adaptar) [m] m]
o000 [ L e e L @ o P ———r - @ O
= ¥ fo
Display of balance A =
T SR e Isplay of Balanc [m] [m] 3 ‘:wawm’wan-ﬁum {B.ubble spirit level) ] [m]
= m] 4. arwsnsoimagauRaedag (Leveling foot) = o
= o 5. nmavdupsanbing (Keys) = [m]
[ a 6. H'wanimavwﬁ'mn (Display) &= [m]
=] (m] 7. nmudRHATEMNNRE (Screen display) ] m]
= | 8 wmspeaTude (Stopper/ Pan support) ] m]
=] (] 9. mminusasiadu (Intemall External Function) =] [m]
= (m] 10, ArmAEa R At antLuLan ] O
(External cleanliness of the balance)
= [m] 1, anmsumaen o Aruifaedacgs o (]
(Environment at the location of the balance)
amusin Note :
Mr. Piyapat Saidoung
Service Enginesr
i Buitslnirs e Tu Tl 6 i
S e s (T MM 11260 DTty
533 Sukheirwil Rood, Bangohak, Prrakranosg, Banghok 10260 2633t uranneson v Tyes nyaevaremany 10260
Phor: o5 2630 7000 Emat i cabbrusenSan com  VOhsdi s SRl LMl ha dan 531 Sukhurmi Bz largetak, Bteakhanong, Barghok 1260
Phond: +86 2630 TO00  Emad: Wiein

Delivering Growth - in Asia and Beyond,
Delivering Growth - in Asia and Beyond,



&z DKSH

Certificate of Calibration

MSCTHSATIS 17005

Equipment: SPECTROPHOTOMETER Certificate Mo.:  COB250442
Manufacturer: HACH Job No.: WO-00091491
Model: DR 3800 Issued Date: 03 November 2025
Serial No.: 2008400 Page: 1of3
10 Na.: -

Condition of the item: Normal

Customer: Integrated Research Center Co. Lid.
122 Moo 2, Tambol Thatoom,

Amphur Srimahaphate, Prachinburi 25140 Thailand

Environment Condition: Temperature 251 T o+ 0.3 C
Relative Humidity 65.5 % % 22 %o
Calibration Place: Double A (1991) Public Company Limited. | Water Labaratory IP1 )
1 Moo 2, Thatoom, Srimahaphaot,
Prachinburi 25140 Thailand.
Calibration By: Mr.Piyapat Saidoung
Calibration Date: 30 October 2025
“The Method Used: In hause method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This is to the CRM by National Institute of Standards and
Technology (NIST) through Starma Scientific Limited.
The standard for Wavelength Cerificate No., 121284 and 121285
The standard for Photometric Certificate Mo. 121288
The for Stray light Certificate No. 121282
nl /4“”‘/ ﬁc""/

{Mr. Piyapat Saldoung) {Miss Kaewkan Suradech)
Person in charge Authorized signatary

This cariiicals i issued the unis of measurement according 10 the Injemational System of Uings (SI). It prowdes raceabilty of measurament sa infemational ar
nationdl slandard o oiher recogrized national slandard labaralenes.

The messurement uncedainly staled & the axpanded uncerainly which is cbiained from the slandard uncertainty mulipbed by the coversge Tacior (ke2) 1o
provide a level of canfidence of approximately B5%. I is delermined in actordance wilh Evaluation of diata - Guide to Ihe expe f uncartainty i
measursment (JCGM 100}

These results may be afiacted by deviations from specified conditions. The results relate cnly 1o the #ems tesied, calisraled or sampled. The report shall not be.

uced except n ful without approval af DKEM Technology Limeed.
i Buinirs conlulall 4%
DKEH Techegiogy Limited
FrET i — m e
2533 Buktrerrt Rezae, Bargehat, Phrakhsmsery Busghck 10260
Phone: +56 3630 7000 Emait info caltiatienQigkshom  Webisie: wasw. dheh comisciantiie- ialand

Defivering Growth - in Asia and Beyond, CAL-FM-COE-17: 30 Jun 2026

&= DKSH

Certificate No.: C06250442 Page 3of 3
Calibration Results:
Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelangth (nm) UUC: Transmission (%T) Absorbance ( A)
301,57 +-0.11 nm 392 45 1,347

* Calibration Marked " Mot TIS| Accredited " in this Certificate have been included for completeness.

The End of Certificate
whiim Bunicuurs sl vt
OKBH Tacheasugy Limited
2533 Mt wanauran rans Ta ey 0260
530 Suttem Fad, Bargchak, Pheskhanong, Bargho: 10260
Phon: +68 2630 D0 Emeait ik Viehsie railind

Delivering Growth - in Asia and Beyond, CAL-FM-COE-17: 30 Jun 2028

&= DKSH

Certificate No.: COB250442 Page2of 3
Calibration Results:
Without Adjustment
‘Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Standard Wavelength Unit Under Calibration Corraction Uncertalnty
416.40 418 0.40 0.59
459.30 458 0.30 0.58
638.00 638 0.00 0.59
5B5.56 585 -0.44 0.58
74781 Tag -0.39 0.59
807.04 BOT 0.04 0.58
L gth bsorb Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5895 0.589 0.0005 0.0045
AR 0.7610 0.759 0.0020 0.0045
1.0253 1.024 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
it nan 0.5783 0.577 0.0013 0.0045
0.7430 0T 0.0020 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0,0045
0.5280 0.529 -0.0010 0.0045
465 nm
0.6851 0.688 -0.0009 0.0045
0.9509 0.952 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
Bi5-Tom 0.5448 0.544 0.000& 0.0045
0.6932 0.693 0.0002 0.0045
0.9952 0.995 0.0002 0.0045
0.0000 0.000 0.0000 0.0045
i i 05624 0.581 0.0014 0.0045
0.7208 0719 o.0018 0.0045
1.0017 1.089 0.0027 0.0045
0.0000 0,000 0.0000 0.0045
e 0.5660 0.565 0.0010 0.0045
0.6882 0.687 0.0012 0.0045
e R 1.0846 1,083 0.0016 0.0045
DKEH Tachnokgy Li it et
2433 Sukhrmad R, Bangcha, Phrathancng, Bangesk 10060
Phota +B8 2630 7000 Emal. i Wehsae: hsh. marland
Delivering Grawth - in Asia and Beyond CALFM.COB-17: 30 Jun 2028
&= DKSH
Checklist for Spectrophotometer
Worksheet number; WO-00091491
type: Sp p Model: DR 3900 SIN: 2008400
Check (receive) Check (send)
30 Oct 2025 Checklist 30 Oct 2025 Note
Nommal | Defective Normal | Defective
@ ] 1. Integrity of the toals ]
= (] 2. Cleanliness of tools = m]
= [m] 3. On-Off Swicth 7} o
5] ] 4. Keypad (]
= (] 5. Display, Screen Contrast = m]
[m] [m] 6. Baftery Backup >= 2.5 VDC ] ) -
[m] (] 7. Wavelength Contral (] a e
= ] 8 Wavelength Check = (] BO07nm=B07.0nm
[m] (i | 9. UV < 3,000 hour [m] O -
=] [m] 10.  Visible < 5,000 hour = [m]
[m] [m] 11, Carousel Module [m] O =

:
]
2

Mr.Piyapat Saidoung

Service Enginesr

in Feeanteas nTuTal daiin
DHEH T Limiid

633 P TN A e T vBsTRT 0260

3533 Sekhumt Road, flasgera, Phakhanong, Basgeck 10260

Phoa: +65 BT T000  Emad: infu cabbeatim@ekah com  Wibisin: waw Shah combscarii-traling

Delivering Growth - in Asia and Beyond.

CAL-FM-R31-04: B Apr 2026



&z DKSH

Certificate of Calibration

e
Equipment: pH METER Cerfificate No.: CO7250498
Manufacturer: Mettler Toledo Job No.: WO-00091481
Model: Seven2Go 52 Issued Date: 3 November 2025
Serial Mo.: BB33B3ETST Page: 1of3
1D No.: -

Condition of the item: Naormal
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambal Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition: Tamperaiure 220 *C & 0.3 “C
Relative Humidity 58,2 % % 3.6 %

Calibration Place: Double A (1921) Public Company Limited. { Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphat,
Prachinburi 25140 Thailand,

Calibration By: Mr.Piyapat Saldaung

Calibration Date: 29 October 2025

The Method Used: In house method, CAL-WI-58, base on ASTM E 70-07

Traceability: This certificate is traceable to S Units, Sample Test is assured through
primary meaurement method Hamed cell, through CPAchem Lid, {ISONEC
17034) Certificate No. 1100242, 1100244, 1100243 And pH Scale traceable to
the SI Units maintained by National Institute of Metrology (NIMT), Thaitand
throwgh Industrial Foundation Electrical and Electronics Institute Certificate No.
CAZO240602EA

ShEac: S 5"
(Mr. Piyapat Saidoung) iss Kaewkan Suradech)

Person in charge Authorized signatory

Thin carfiicats is Beued Ihe unis of messuenaT AcCordng to ihe Insmatonal System of Unils (S!). 1l providas waceabiily of messurement 1o
intermational or rationsl standard or other recogrized nalionsl slandard lsboratories.

The measurement uncerainly staled i S sxpanded uncerlainty which is abisined from the standard uncerainty mulliplied by the coverage faclor
¥=2) v prowide 2 level of confidence of approximately 65%. I is delemmined in accordance with Evaluation of measurement cata - Guide (o the expresson
of uncerainty in measurement (JCGM 100).

Thasa resulls may be aocted by devialions from spectfied condiscns. The resuts retate arly to the Hems tessed, calbrated or sampled. Tha reperl
shal rot ba repraduced except in fll wilhout approval of DKSH Technolagy Limiied.

i Ainsas waTuTal $vin

DEH Tachnclogy Limied

AT mistAm urnren s Teta nqdmeees Y061

253 Buibumeit Roal. Bargehak, Preakhancns Basgeck 10050

Pheone: +66 2639 T000 Webate d

Delivering Growth - in Asia and Beyond. CALFM-COT-16: 30 Jun 2025

&z DKSH

Certificate No.: C07250498 Page 3of 3

Sample Test Results

Manufacturer: Mettler Toledo Model:  InLabExpert Go-ISM  Electrode Serial Mo.: 4501841

The three-point calibration using three buffer pH 4.007 , pH 6.988 and pH 10.010
-During calibration, display of pH meter reading; pH 4.01 , pH 7.00 and pH 10.01

Standard Buffer Unit Under . Uncertainty of
Solution (pH) Calibration (pHy | CTErenOE BH) | e rement (piy |COVErage Factor (k)
4,007 401 0.003 0.0071 2.00
6.988 7.00 0.092 0.0085 2.00
10.010 10.01 0.000 0.013 2.00
Practical slope and zero point*
The three-paint calibration using three buffer pH 4,007 , pH 6.988 and pH 10.010

-During calibration, display of pH meter reading: pH 4.01 , pH 7.00 and pH 10.01
The practical slope of the pH electrode; 5817 (m\WpH), 98.32%
The zero peint of the pH electrode; 7.38 {pH)

* Calibration Marked " Mot TISI Accredited " in this Cerlificate have been included for completeness.

The End of Certificate
whsin baminmary onTwind $vin
OKEH Tacheiogy Limited
T 0280
533 Bukemyi Anad. Bangohak. Pheaksasang. Bangkot 10263
Frony: +68 363 7030 E=at nk [ —— s

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-15: 30 Jun 2025

DKSH

Certificate No.: CO7250498 Page Zof 3

Calibration Results:
pH Scale
Input pH Meter Reading Uncertainty of Factor (k)
(mV)
(mv) (mv) Error (my) (pH)
414.12 414 012 0.00 0.58 200
| asess | ass | oo4 100 0.58 200
29580 205 080 201 0.58 200
236,64 23 064 E 0.58 2,00
177.48 177 048 400 0.58 2,00
118,32 118 -0.32 5.00 0.58 2,00
50.16 80 0.84 6.00 0.58 2,00
0.00 o 0.00 7.00 0.58 2,00
5016 50 016 800 058 2,00
418,32 418 0.32 900 058 2,00
-177.48 A7 0.48 10,00 0.58 2.00
-236.64 2% | o0e4 10.99 0.58 200
295,80 295 0.80 11,99 058 200
-354.96 355 004 12.00 058 2,00
41412 414 012 14.00 0.58 2.00
mlnlml:wfﬁﬂ

255 T a6
2533 Sukumek Roas, Bangrhas, Preakhanong. Barghok 10263
Phane: i

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-15: 30 Jun 2025

&z DKSH
Checklist for pH Meter

Waorksheet number; WO-00091481

Instrument type: pH METER Model: Seven2Go S2 SiN: BEI3BBETST
Check (receive) Check (send)
28 Oct 2025 Checklist 29 Oct 2025 Mote
Manmal | Defective Mormal | Defectiva |
] m] 1. Integrity of the tools = [(n]
= O 2. Cleanhness of toals =] [m]
[ (m] 3. On-Off Swicth = ]
] [m] 4. Keypad = o
=] m] 5. Display, Screen Contrast || a
= fm] 6. Elecirode and Connection Cable = 0
O O 7. Electrode (Level KCI ) O |m] -
= [m] & Electrode (Dust Protection Hood) = 0
[m] [m] 9. Stand o [a} =
Recommend :

Mr.Piyapat Saldoung
Service Engineer

v minaiory e Svie
OKSH Technaingy Limited

10260
2633 Bubvaril Finad, Bangehak. Phuakhanang, Bangkak 10250
Fhone: 66 26387000 Emat Wbeste:

Delivering Growth - in Asia and Beyond. CAL-FM-RI1-03: 20 Jul 2022



&z DKSH &= DKSH

Certificate No.: 15251176

& Certificate of Calibration . Page: 20f 2

e Equi Certificate no Cal. date Next Cal. date

Equipment : Digital Thermometer with Probe Certificate No. : C15251178 Digital Thermometer with Probe QR24-3149 26 Navember 2024 | 26 November 2025

Manufacturer: Mettler Toledo Job Mo : WO-000591481

Model: Seven2Go S2 Issued Date : 04 November 2025 Calibration Resuls:

Serial No.: B6338B6757 Page: 10f2 Without Adjustment

ID No.: 5 Sensor Type: RTD Serial No.: 4501841 Channel: -

Condition of the itern:  Narmal Diameter {mm): 12 Length {mm): 180 Immersion {mm): 150

Calibrate Point.(°C) | STD. Reading (°C) | UUC. Reading (°C) [Correction of UUC (°Cj U inty (+ °C)
Customer : Integrated Research Center Co.Ltd. 250 24,086 252 D214 020
122 Moo 2, Tambol Thatoom,

Amphur Srimahaphote, Prachinburi 25140 Thailand
The End of Ceriificate
Environment Condition :  Temperature: v°c + 10°C
Relative Humidity:  55% ¢ 25 %
Voltage: 220 VAC 10 %

Calibration Place : Double A (1991) Public Company Limited. | Water Laboratory IP1 )
1 Moa 2, Thatoom, Srimahaphat,
Prachinburi 25140 Thailand,

Calibration By : Mr. Piyapat Saidoung
Calibration Date : 28 Oclober 2025
The Method Used : In house method, CAL-WI-E9, by comparison with standard tf

Traceability : This i is ble to the System of Unit maintained by:
Quality Rebom Co. Lid, (QR)

\
=)
Uil -

(Mr, Piyapat Saidoung) (Mr. Pramote Ramrong)
Person in charge Authorized signatary

This cariificate is issucd tha wnits of messurement aceording to the Intemational Sysiem of Unils {S1). It provides traceabilty of measurament
o inlemstional or rsticnal standard or ather mcognized nalionsl sandarnd lebaratories.

The measurament uncertainty stated s e expanded uncerfainty which is cbtained from the standard uncertainty mutipled by the coverage
fastar (k=) bo previda & bl of confidance of seprosimately G5%. 1 is determingd in accoedance with Evaluaton of messuressnt dal - Guda 1o
the expression af unceriinty in measurement [JCGM 100).

These resulls may be affected by deviatons from specified conditions. The resulls relate only to the Gems tesied, calibrated or sampled. The
rapart shall nol be meroduced sxcepl in Tull witheut spproval of DRSH Technalogy Limied

whain By maTuTnd) §vim i Aimomios wnTetal ovie
OKEH Tacheesgy Livited EIRSH T Limitadt
2633 W U T ey 06T

2533 Sukhgmat Ansd, Bargohak, Phisksarom, Bangkos 10765 2531 Gustumyil Anad. Bangchak.
Pron: 88 830 70N Emil ks [p—— e Fhone: 460 2636 7000 Emait

2533 muuAwn wanans A T eqamiiues 10250
Pheskianang. Bangkok 10260

Defivering Growth - in Asia and Beyond. CAL-FM-C15-15: 30 Jun 2025 Delivering Growth - in Asia and Beyond. CAL-FM-C15-15: 30 Jun 2025

e ot Q= DKSH

S C15251176
o |
Without Adjustment
10 lunsradavdnmwniaaTagamngf
08 (Digital Thermometer Checklist)
-1
o4 Equipment : Digital Thermometer with Probe Certificate Ne. : C15251176
%] Serial No. : BE33886757 Model : Seven2Go 52
1] —
-0z = Check Date e hefors
delivery
A —r 20.0ct-2025 unsRiIeEn (Description) 280012025 [:::‘::E}
04
Mormal | Defective Normal | Defective
-08
General
Yon 210 220 230 240 250 26,0 270 280 290 300 = o 1. i (Electric wire) @ 0
BWCorrecion =Uncert bl =Uncest i UUIE, Reading [°€) a [m] 2. Adaptor / Power supply 220 / 110 VAC [m] O 1ifi
= () 3. miau (OnOff Switch) = O
= O 4. it (Selector Key) [m] O
= O 5. wiwaudsewa (Display) = |
= O 6. uummgt (Battery) = =
= O 7. anwiedag (Equipment Body) = [m]
= ] 8. siviauiend (Sensor | InfEx) = [m]
Nate
Mr. Plyapal Saidoung
Service Engineer
i vt e Tutad i
H Tachnology Limtnd
Delivering Growth — in Asia and Beyond. X L ES
2030 Sukhumeit Road. Bangotak, Preakhanong. Barghok 10260
Prone; *86 2630 1000 "

Delivering Growth - in Asia and Beyond.



Cetificate No.: 31252326

Manufacturer: Binder lssued Date: 31 Oclober 2025
Model: ED 115 Job Ne.: WO-000%1491
Serial Mo.: 950360 Ventilation Valve:  Closed

ID Me.: - Page: 1of 4
Shelves{pe.): 2

Caondition of the item: Nomal

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)
122 Moo 2, Tambol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand
Environment Condition: ~ Temperature: 2°C * 13 ©
Relative Humidity: 63 % + 54 %
Vaoltage: 231 vac ] 1.1 VAC
Calibration Place: Double A (1991) Public Company Limited. | Water Laboratory IP1)

1 Moo 2, Thatoom, Srimahaphaot,
Prachinburi 25140 Thailand.

Calibration By: Mr. Bovon Jannantha

Calibration Date: 28 October 2025 to 25 October 2025

The Method Used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This cerfificate is traceable to the SI Units maintained by National Institute of

Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10250012

2oE=> (o

{Mr. Boven Jannantha) {Mr. Udon Srichana)

Person in charge Autharized signatary

This certificate 15 ssusd the units of measurement according 1o the Intemational Systern of Units (31}, It prowdes traceabiity of measurement to
imemnational or nznonal sancand or ofer recognized nationsl siandard laboraiories.

The measurement uncertainty stated is the expandsd uncertainty which is oblained from the standard uncertainty mulipliad by the coverage factar
(k=2) %0 provide a kevel of confidence of appravimalelr $5%. 1 is determined in val of tata - Guide 1o the axpn
of uncertainty In measurement [JCGM 100).

These resulls may be afiecied by deviatcns from specified condtions. The rusuls relate orly 1o the Aems esied, calibrated or sampied. The report
shall net be reproduced excepl in full without approval of DKSH Technology Limited.

s Buminaos TG $ie
DKSH Technalogy Limried

s 1 e
R e,
Delivering Growth - in Asia and Beyond. CAL-FM-C31.11: 30 Jun 2025
&z DKSH
Certificate Mo.: C31252326 Page: 3ofd
Calibration Results:
Before adjustment
Selting: Indicating: #1: #2: ®3 8&¢ ES #6 FT. #E8 #D
104 104 102.75 102.86 103.14 102.85 102.66 101.85 102.20 102.20 102,42
After adjustment
Measurament Temperature at Spread Locations, Indicating of Unit Under Calibration: 104 *C
o T:’;s:;‘:‘L Correction of UUC. | Uncertainty
"¢y (*C) (°C}
#1 104.04 0.m 0.66
#2 104.03 0.03 0.66
#3 104,27 0.27 067
#a 104,20 0.20 0.67
#5 103.90 -0.10 0.66
L] 103.688 -0.12 070
L 103.68 -0.32 0.66
#a 103,67 -0.33 0.67
e 103.94 -0.08 0.66
Temperature Distribution
Desired | Setting | Indicaling T al Spread Locations ("C) Uncertainty
(*C) {*C) {"C) Ll w2 #3 #a #5 #6 #7 # #9 =cy
104 104 104 104.011104.03(104.27]104.20/103.90{10:3.88|103.66(103.67102. 9| 0.70
Chamber Characterization
ing Unil i Stability Overall Variation
{"c) ("C) (£7C) c)
104 D.42 D.22 0.2

Mote: * Maximum uncertainty of the each position

i Foreanas mATuTnG S
DS T Limited

933 fraranaton it s Tt Ay At 10360

2533 Suknumed Rsed, B Phisksararg, Bangkok 10260

Bhone: +66 237000 Emal Witsihe: waw ailand

Delivering Growth - in Asia and Beyond, CAL-FM-C31-11: 30 Jun 2028

Certificate No.: C31252326 Page: 2of4

Standard Installation Locations

Volume (Calibration Zone)= 22 (Liters)

Inside chamber: W= B0 {cm) D= 40 (em) H= 48 {cm)
Standard Locations (81, #2, #3, #4) w= 10 (em) d= 10 (cm) e 10 (em)
Standard Locations (#5, #6, #7, #8): w= 10 (em) d= 10 (cm) h=10 (cm)

#5: Geomelric center of the chamber

Position of Std #1 #2 #3 #4 #5 #5 L #B #3

Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperafure: The average reading ol indicating device which lorms the integral part of the enclosure.
Measured Temparalure: The average reading of standards al any posilions or location

e d The i i af between of any probes and the
al Ihe ref lecation which are cbserved at same lime o at close observalion lime as
possitle 1 ing the: pattern or b with the chamber al sleady-state, The reference

probe is preferably localed in the geometnc center of the chamber,

Measured Stability: The one-hall of greatest maxi i of atany one probe.

Overall Varation. The di of i and time.

i ey e TuTal dain
DHSH Technelogy Linind
THR) e uwsnean verns Tes nqivesrrsi 6D
2553 Sukburiei Reas, Basgorak, Phrakhinong. Barghok 10260
Phone: +65 26337000 Emad: info calteation@dish.com  Webiskn: wwew.Shsh.comiscientibs-tratand
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Certificate No.: C31252326 Page: 4af 4
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180 *C
Locations T:';:::;Efm Cormection of UUC. Uncartainty
"C} ("C) (£°C)
# 179.67 033 0.84
w2 180.51 0.51 0.89
#3 18010 0.10 0.90
w4 180.33 033 0.68
w5 180.13 0.13 0.89
WE 170.96 -0.04 1.5
W7 170.72 -0.28 0.85
Ha 178.91 -0.09 1.1
#a 179.80 -0.20 0.98
Temperature Distribution
Desired | Setling i al Spread Locations ("C) Uncertainty
("C) {"C} ("G LAl w2 L&) L2 L] L) L4 HE L] (£°C)
180 180 180 179.67[180.51(180.101180,331180, 1311 79.96[179.72179.91[173.50) 15
Chamber Characierization
ing u i Stability Overall Variation
"c) ') (t*c) rc)
180 0.98 in 221
Maote: * Maximum uncertainly of the each position
The End of Certificate
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lacRA & Certificate of Calibration

MSCTISITIS 17425

Equipment:
Manufacturer:
Model:

Serial No.:
1D Na.:
Shelves(pc.):

C31252327

31 October 2025
WO-00081481
Closed

1of 4

Cwven

Binder

ED 115
20190000012946
- Page:
2

Certificate No.:
Issued Date:

Job Mo.:
Ventilation Valve:

Condition of the item: Normal

Customer:

Environment Condition:

Calibration Place:

Callbration By:
Calibration Date:
The Method Used:
Traceability:

Integrated Research Center Co.,Ltd. (Pulp Laboratory)
122 Moo 2, Tambael Thatoom, Amphur Srimahaphote,

Prachinburi 25140 Thailand

Temperature: 21*C + g Fy Bk, o
Relative Humidity: 63 % t . 54 %
Voltage: 23 vAC £ 1.1 vAC

Double A (1991) Public Company Limited. { Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Mr. Bovon Jannantha

28 October 2025 o 28 October 2025
In house methoed, CAL-WI-16, base on TLAS-G20
This certi is to the S| Units by Mational Insfitute of

Metrology (MIMT), Thailand through DKSH Technology Limited.
Certificate No. C10250012

205> w/ :

{Mr. Bovon Jannantha)

Person in charge
This eaificate & issuad o unils of tha

(Mr. Udan Srichana)
Authorized signatory
of Units (51} B provides iraceabiliy of masseamen 1o

inlurrastional ar rationsl standand or clhar recognized nalicesl slandard Iaboratories,
The measuremant unceriainy slabed is e expanded uncarlainty which is obtained Fom e sandad uncerainly mulspled by B crmage scor

{k=2] 1o provide & kevel of canfdence of approximately 95%. I is detemined ¥

wilh Evsluation of

- Guide o the expression

of uncartsinly in measursment (ACGA 100}
Thvase resulls may be affe<tad by devialions fiom seeifed candtions, The results rslake oty Lo the ilems lested, ealibealed or sampled, The repor
shall il b reroduced axcept in Tull wihon spproval of DRSH Technalogy Limsed

i Ao uTuTal dafin
DHEH Tchnelogy Limied

2533 MR/ UNIRAET e o My 0260

590 Sukchurmms Roas, B
Phieoa: +66 2630 7000 Emai

gk, Borabhancns, Bueghok

n2en

Delivering Growth - in Asia and Beyond

Wiebsh: i

CAL-EM-C31-11: 30 Jun 2028



Certificate No.: 31252327 Page: 20of4

Standard Installation Locations

Volume (Calibration Zone)= 48 [Liters)

Ingide chamber: W= 52 (cm) D= 40 {em) H= 48 {em)
Standard Locations (#1, #2, #3, #4): w=5 [cm) d= 5 {em) h=5 {em)
Standard Locations (#5, #6, #7,#8;  w=5 (cm) d=5 {cm) h=5 (cm)

#9: Geometric center of the chamber

Paosition of Std #1 w2 #3 W #5 #6 # #B #2

Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 200

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperafure: The average reading of standards at any positions or location.

The i i of between of any probes and the
at the location which are observed al same lime or al close observation lime as
possible to ine the pattarn or ity wilh the chamber at steady-state. The reference

probe is preferably located in the geometnc center of the chamber.
Measured Stabily: The cne-half of greatest i i of P atany one probe.
Cverall The f i and mini ion time.

i fimars e ¢
S Tachrciogy Lirited

o 10263
2673 Sukhumad Aoad, Bangehak. Preakhanong, Ranghok 10363
Pronn; 466 M35 7000 Emmt ke = Wensin tard
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Cerfificate No.: 31252327 Page: 4of4
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 177 °C
e T:::::ma Correction of UG, Uncertainty
{"C) "c) (£°C)

#1 180.41 3.41 1.1
#2 180.78 378 10
#3 180.50 3.50 1.0
#4 181.54 4.54 14
#5 179.56 256 11
WE 180.51 3.51 11
L 170.84 284 11
#a 178.43 1.43 14
Ha 180.08 .08 12

Temperature Distribution

Desired | Setting [ d Ti at Spread Locations (°C) Uncertainty
(] (“C) {"c) #1 #2 # w4 w5 #6 #7 # #0 (")
180 177 177 180.41]180.78(180.50/181.54[179.56/180.51170_84/178.43180.08| 14
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
{'c) 'ch (°C) (*C)
w7 2.18 1.02 485
Nede: * Maximum uneerlainly of the each pogition
The End of Certificate

ks Binioirs sl 4%
DKEH Tachnaiogy Limited

2530 maustyiin wananasn ryense Trwa s W26
2635 Gublverrrd Alsad, Bargehab, Pleakhaneng, Basghck Y0260
Phone: +65 2636 7000 Emait Webisie:
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Certificate No.: Catasz2327 Page: 3of 4
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3:  #4: #6 #G6: 4T #3:  #%
104 104 108.46 106.81 108.51 106.74 104.88 104.30 10467 104.42 104.61
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104 °C
T T:"r:::';f:m Comection of UUC. | Uncertainty
(*C) °ch (2°C}
i 105.86 1.88 0.83
Hz 105.98 1.99 0.4
#3 105.80 1.90 0.83
#4 106.18 2.18 o.ea
#5 104.15 0.15 0.84
He 103.87 -0.13 0.85
T 104.14 0.14 0.84
He 103.87 -0.13 0.86
#9 104.05 0.05 0.84
Temperature Distribution
Desired | Setling |1 [ d T al Spread Locations (*C) Uneertainty
("Ch {"C} {"C) " w2 #3 L2l L5 L] L e 9 (£"C)"
104 104 104 105, B6105,990105,901106,16/104,15[103.87(104, 14/103.87[104.05) 0.86
Chamber Characterization
ing Uni i Stability Overall Variation
(°C) ("Ch £°C) °Ch
104 220 0.21 268

Mote: * Maximum uncertainty of the each position

i feanay mauTall dvin
OKEH T Limiut

37N s 10260
23 Sekhumat Road, Bangchat, Phrakrangng, Bangkok 10260
P atrsta
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Carr_Distribution & Max_Measurement Uncerfainty
Jab_Ne. WIO-00091491
Correction [C) After adjustment
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Temperature Distribution @ 180°C
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& Certificate of Calibration

mem
Equipment; Hot Air Oven Certificate No.. C31252348
Manufacturer: Memmert Issued Date: 30 October 2025
Madel: UF 110 Job No.: WO-00091481
Serial No.: B417.1014 Ventilation Valve: Closed
1D Na.: - Page: 1aof 4
Shalves{pe.): 2

Condition of the item: Normal

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)
122 Moo 2, Tambol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand
Erwironment Condition:  Temperalure: 21 L
Relative Humidity: 63 % + 54 %
Voltage: 231 vaC F 3 1.1 VaAC
Callbration Place: Double A (1991) Public Company Limited. { Water Laboratory IP1)

1 Moe 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Callbration By: Mr. Bovon Jannantha
Callbration Date: 30 October 2025
The Method Used: In house method, CAL-WI-16, base on TLAS-G20

Trauaﬂmf This cartificate is traceable 1o the S| Units maintained by Mational Institute of
Metrology (NIMT), Thailand through DKSH Technalogy Limited.
Certificate No. C10250012

. G

{Mr. Bovan Jannantha) (Mr. Udon Srichana)

Person in charge Authorized signatory
This canlifcaln & issund 1 units of measuremant acconing 1o the Imemanonal Systam of Units (51). 1 provides iracsakilly of measurensn jo
clhar rcogrized laboratornias.

Tra: meAsurament uncanainty slated & the axpanded uncerainly which i cbssined from th standard uncertainty mubiphed by e covetage Taclsr
{=2) 1o provide & Tavel of confisance of approximalaly 35%. 1t is dalamrined in Accordance with Evalustion of measurement data - Guite o e axprostion
of uncarsinly in measaemant (JCGM 100,

Thess msults may ba ANl by devialices from spactiod conditions. The results relate only to he itoms tested, caliated or sampled. The raper
ahak na ba repraducad axcept in Tl without approval of DKSH Technology Limitad.

i fiseans walulal d1iin
DKSH Tecrnology Limied

10360
2633 Suksumt Rcad, Basgenat, Proashancng, Benghok 10250
Wt

Fhone: =66 2639 7000 Emai: o thaiand

Dellvering Growth - In Asla and Beyond, CAL-FR-C21-11; 30 Jun 2028
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aflnaiadio: Oven 1'u: ED 115
winuEmAtas: 20190000012946
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Certificate No.: C31252348 Page: 2of4

Standard Installation Locations

Volume (Calibration Zone)= 48 (Liters)

Inside chamber: W= 52 (cm) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w=5 [cm) d=5 [cm) h= 5 {cm)
Standard Locations (#5, #6. #7, #8) w= 5 [cm) d=5 (cm) h= 5 {cm)

#9: Geometric center of the chamber

Position ef Sid # W2 L= W5 #E w7 #8 #3
Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

Definitions
Indicating Temperalure: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperafure: The average reading of standards at any positions or location.

The i i ! between of any probes and the
atthe location which are observed al same lime or al elose observation time as
possible o ine the patlern or with Ine chamber al steady-slate. The reference

probe is preferably located in the geomelric center of the chamber,
Measured Stabiity: The one-hall of grealest maximum difference of measured lemperalures al any one probe,
Overalf The diff of mai and

time.

U Amsstion wnTatal dite
DREH T Limitedt

2533 maAAn wenaunn A T ppasnnen 10260
2633 Sukhumeit Aoad. Bangehak, Fheakhanong, Bangkok 10260
Phone: 466 2690 7000 Emas e i
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Certificate No.: 31252348 Page: 3of4
Calibration Results:
Before adjustment
Setting: Indicating: #1: B2 #3 B W% W8 W W Mo
104 104 104.33 103.64 10416 103.57 103.24 103,60 103.15 103.55 103.57
After adjustment
Measurement Temperature &t Spread Locatiens, Indicating of Unit Under C : 104.0 °C
O T::::xm Correction of UUC, Uncartainty
") ') (£°C)
#1 104.57 0.57 0.38
#2 104.06 0.08 0.38
#3 104.52 0.52 0.38
#4 102,99 -0.01 0.38
w5 103.75 025 0.38
Wwe 103,96 -0.04 0.38
w7 103.56 -0.44 0.38
W 103,92 -0.08 0.38
#a 103,92 -0.08 0.38
Temperature Distribution
Desired | Selling | Indicaling Temp: at Spread Locations ("C) Uncertainty
"c) {"C) ("C) # #2 #1 84 #5 #8 7 #23 #2 {£"C)*
1040 104.0 104.0  [104.57|104.08{104.52|103.99{103.75/103.96(103.56/103.92{103.92 038
Chamber Characterization
Unit i Stability Overall Variation
(°Ch ') £°C) (=1}
104.0 0.69 0.07 1.13

Mote: * Maximum uncertainty of the each position

WA Baminny mn T ing o
OKSH Tw Limitert

0260
2533 Subhemel Anad, Bangchak. Phakhanong. Banghni 10260
Phose: +68 7636 7000 Emat inks, o alard
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Corr_Distribution & Max_Measurement Uncertainty
) Job_Mo. WO-00091 431
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Certificate No.: C31252348 Page: 4of 4
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
S T:::::‘;':m Comection of ULIC. Uncertainty
("¢} "¢y (£°C)

# 181.35 1.35 0.55
w2 179.95 -0.05 0.54
#3 180.67 0.67 0.54
#4 179.76 -0.24 0.53
#5 179.08 -0.m 0.53
#6 170.66 -0.34 0.54
#7 17B.68 -1.32 0.54
#a 178,43 -0.57 0.53
#a 179,60 -0.40 0.53

Temperature Distribution

Desired Setting | Ind a M T at Spread Locations {"C) Uncertainty
(=] (*c) (*Ch L w2 w3 Lad #5 #8 #7 #8 #3 {£°Cc)*
180.0 180.0 180.0  |181.350179.95(180.67(179.76(179.08)179.66{170.68(179.4311 79.60f 0.55
Chamber Characterization
ing Lni ity Stability Owerall Variation
{"C) ('C) (£°C} C)
180.0 1.85 0.13 290
Note: * Maximum uncertainty of the each position
The End of Certificate
S ey
N e W20
éi:s:«.“wm-i Road. Bangohak, Phrakhanong. Emmwﬂm" s
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Temperature Distribution € 180.0°C
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Certificate No.: C31252328 Page: 2aof 3

Standard Installation Locations
Wolume (Calibration Zone)= 541 (Liters)

Inside chamber: W= 110 (cm) D= &0 {em) H= 180 {cm)
Standard Locations (#1, #2, #3, #4): w= 11 (cm) d=6 {cm) h= 16 {cm)
Standard Locations (#5, #6, #7, #8): w= 11 (cm) d= 6 {cm) h= 16 {em)

#9: Geometric center of the chamber

Position of Sid # #2 #3 L2l W5 e W #a 3

Channel of Logger 301 | 302 | 303 | 304 | 305 | 308 | 307 | 308 | 309

Definitions
Indicating Temperafure: The average reading of indicating device which forms the integral part of the enclesure.
Megsured Temperaturs: The average reading of standards at any positions or location.

Me d L. The i i al between of any probes and the
atthe location which are observed at same time or al close observalion time as
possible to ine the patlern or geneily with the chamber al steady-state. The reference

probe s praferably located in the geomelric center of the chamber,

Measured Stability: The one-half of greatest maxi i of p at any one probe.

Overall Varis The: di of i and mini P Iil ion time,

whsin fumnnos mnTuinG e
OKEH Techmaiogy Limied

0260
2533 Subhumvd Rnad, Bangchak, Phusikeanong, Bangkn 10260
Prose: +56 2606 7000 Emal ar savtan
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& Certificate of Calibration

NS(‘-W’N'-IIS‘I-IINl
Equipment: Coaled Incubator Certificate No.: C31252328
Manufacturer: OmRon Issued Date: 31 October 2025
Model: ESCC Job No.: WO-00051491
Serial No.; 03021 entilation Valve:  Closed
ID No.: - Page: 1of3
Shelves(pe.): ]

Condition of the item: Normal

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)
122 Moo 2, Tambal Thatoom, Amphur Srimahaphote,
Prachinburi 26140 Thailand

Emvironment Condition:  Temperaturs: 23c + 04 *C
Relative Humidity: 63 % : 3 54 %
Valtage: 231vac = 14 vaC
Calibration Place: Double A (1981) Public Company Limited. { Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Bovon Jannantha
Calibration Date: 28 Cctober 2025

The Method Usad: In house method, CAL-WI-16, base on TLAS-G20

Traceabllity: This cerlificate is ble 1o the S| Units maintai by National Institute of
Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No., C10250012

(Mr. Bovon Jannantha) {Mr. Udon Srichana)

Person in charge Autharized signatory

This certificate is isued the units of measuramant acconing 1 9 Intemational System of Units (SI}. It providas tracaabily of messursment 1
Fnernationssl e nalenal BRI or BINGY FRECCRIDIG ASBENGI SLANGAMD IABIONGS,

The ressurement uncertainty slaled i the axpanded unceriainty which is obianad from tha standand uncertainty mulipied by ihe cowage facior
(k=2) to prorvide a level of corfidence of approximalily 85%. I is debermingd in accordance with Evalualion of measuramant dala - Guida b T axprassion
of uncertainty in messurement ICGM 100

These resuls may be affecied by deviations fom specified condilions. The rasulls relsbe only 10 the Bems lested, callbred of sampled. The rapon
shall not be reproduced sxcept in full without approval of DKSH Technclagy Limited.

whim famnsay meuTal difn
OKSH Technology Limited

T 10260
2533 Sukhumt Fioad, Bangohas, Phimshanarg, Ranghok 10700
Prose: +68 3 7000 Errai wal
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&z DKSH

Cerificate No.: 31252328 Page: 3of3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20 °C
Loctons T::::Z‘";f:m Comection of UUC. Uncartainty
°c) °ch (£°C)
#1 19.84 -0.16 0.66
#2 10.82 -0.18 0.68
#3 20,35 0.35 0.65
4 20.20 0.29 0.67
#5 20.02 0.02 0.98
5 19,99 -0.01 0.77
a7 2018 016 0.66
o8 20,18 018 0.72
#3 20.01 0.01 0.74
Temperature Distribution
Desired | Setting icating T al Spread Locations (*C) Uncertainty
("Cy ("c) {"C} w w2 w3 W 5 6 7 a8 Lo [E =M
20 20 20 19,54 | 19.82 | 20,35 | 20,29 | 20,02 | 19.99 | 20.16 | 20.18 | 20.01 0.98
Chamber Characterization
] Unif Stability Overall Variaticn
{*C) {"C) (£"C} {"C)
20 0.58 0.66 13
MNote: * Maximum uncertainty of the each position
The End of Certificate

i Rz wTalall din
DHEH Tachnaiogy Limaed
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Carr_Distribution & Max_Measurement Uncertainty
- Tob_No, WO-00091491

Correction [€) Without adjustment
70
60
50
40
30
20
10
00
-10
-20

=i

150 17.0 T a0 0
uue('e)

xEl Kez Wy EN4 NS -He  @HT  ANe  WES  =Uncer(s)  =Uncer(}

Temperature Distribution @ 20°C
S0 Job_No. WO-00091451
o wihotdemer

140 |
130 Time (Intervale 15 sec)
20 40 &0 BO 100 120 140
—w ——u2 w1 #e ——an # ——#7 ——a ——#3

&= DKSH

m@m& Certificate of Calibration

Ni(mlf.i-?lm
Equipment; Cooled Incubator Certificate No.: C31252347
Manufacturer: Accuplus Issued Date: 31 October 2025
Model: 250 Job Ne.: WO-00081481
Serial No.: 0213-0004 WVentilation Valve: None
1D No.: - Page: 1of4
Shelves{pe.): 4

Condition of the iterm: Nermal

Cuslomer: Integrated Research Center Co. Ltd. {Pulp Laboratory)
122 Moo 2, Tambaol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand

Enmvil G ;T ! 0 - 10 ¢
Relative Humidity: 60 % -4 57 %
Voltage: 231 vac £ 14 VAC
Calibration Place: Double A (1991) Public Company Limited. | Water Laboratory IP1)

1 Moo 2, Thatoom, Srimahaphat,
Prachinburi 25140 Thailand.

Calibration By: Mr. Bovon Jannantha
Calibration Date: 29 October 2025
The Method Used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the S| Units maintained by National Instilute of
Medralogy (NIMT), Thailand through DKSH Technology Limited.
Certificate Mo. C10250012

=os— b

(Mr. Baven Jannantha) {Mr. Udon Srichana)

Person in charge Autharized signatary

This cenificate is Bsued the units of measwemant according to the Intemational System of Units (51} it providas traceabdity of measwamant o
international or natenal standard of ofher recognized national standard laboratones.

Tha messsurement uncertainty staled is Ihe expanded uncerainty which is
(=2} 10 provide @ kel of confidance of i 5% Nis
of wrcarlainy 1 reasursme [JCGM 100),

Thase residls may e afacted by deviaions rom specilied conditions. Tha resulls miate anly 1o He Bems tested, calibrated or sampled. The repon
i Nl B faproduces axcapt i il without sperowal of DKSH Tachaalcgy Limied

iy redliplhed by tha covarage factor
dala - Guid ta th expressicn

233 AW parLrs T v 10263
2833 Subherined Rad, Barmgehak, Phiskhasesg Banghoh 10260
Phose: +66 26307000 Emat Websin: wiw
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lumsredaudnmiadasmunugang

iaufiflusme WO-00081491
aiinAdadia:; Coaled Incubator 4u: ESCC
wineauadag; 03021

wisHaL (1) wmsI9EaL (#)
28 Oct 2025 TwneTda 28 Oct 2025 ATl
Uné | liné Und | Tann@
General
= [m] 1. awl = (]
= [m] 2, rrvainaae Main Switch = [m}
= a 3. mve Selector Key = o
=B n 4. msuEnesa Display [m] m]
= a 5 mrwine ieau ]
o o 6. s Lever of Ventilation valve o o i
=] [m] 7. dmmw Lever door open [ close = 0
= [m] 8. dnm Door seal (=] [m]
[m]} [m] 9. maiTuesEuy Safety [m] m] WlARTIadey
[} () 10, AT YA L = O
[m} [m} 1. msheusssssuia [m] | Tifl
= (] 12, Ao [m]
= [m} 13, dnvewawmasy o douiidaedas ] (]

auult :

Mr. Bovon Jannantha

Service Engineer

i s e luTall din
DHSH Technalogy Linded
Ft) w6y

3533 Subbhurmiee Rous, Busgerak, Preakhuncng, Banghok 10263
Prene: +65 2530 7000 Emai: info cabbvationgitsh com  Webske: whew. SKsh.comiscientitc Ihating

Delivering Growth - in Asia and Beyond,

&z DKSH

Certificate No.: C31252347 Page: 2of4

Standard Installation Locations

Wolume (Calibration Zone)= 128 (Liters)

Inside chamber: W= 50 (cm) D= 48 (cm) H= 106 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (om) d= 5§ {zm) h= 11 {em)
Standard Locations (#5, #6, 87, #8):  w= 5 (cm) d=5 (cm) h= 11 (em)

#%: Geometric center of the chamber

Position of Std # w2 | w3 #a W | WG | W7 | w8 #3

Channel of Logger 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Maasunad Temperature: The average reading of standards at any positions or location.

The i i of between of any probes and the
P althe location which are observed al same lime or al close observation time as
possible to ine the pattern ar geneily with the chamber at steady-stale. The refarence

probe is preferably located in the geomaetric center of the chambaer.
Measurad Stabiify: The one-half of greatest i of at any one proba.

Ovarall o, The: dif of i and minij hs| ohservation time.

whn Riminaurs mnhing S
DKSH Technaiogy Limied

. 10260
2433 Bukiverwil Finad, Bangehak. Phiakhanang, Bangkak 10250
Fhaone: +6 2638 7000 Emal Wabsile:
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Certificate No.: C31252347 Page: 3of 4
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2 #3 # @5 #6 #T. W W9
200 200 16.50 19.78 19.75 19.65 19.82 19.79 10.75 19.71 10.62
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calib an.0°c
Locations T:."E’::;?:’B “ IPoEIRL: I
("C} {"C) (£°C)
#1 19.83 017 0.34
#2 20.14 0.14 0.40
#2 20.07 0.07 0.33
4 20,03 0,03 0.3g
#5 20,16 0.16 0.35
#E 20,12 012 0.30
€7 20,03 0.03 0.33
#8 20,00 0.00 0.29
#3 19.92 -0.08 0.38
Temparature Distribution
Desired Setting I+] P at Spread Locations ("C) Uncertainty
("c) ("c) "c) #1 | 22 | w3 | #a | 45 | w6 | 47 | %8 | = &y
20.0 20.0 20.0 19.83 ( 20.14 | 20.07 [ 20.03 | 20.16 { 20.12 | 20.03 | 20.00 | 19.82 0.40
Chamber Characterization
icati Uni i Stability Overall Variation
") °ch (*°C) 'C)
200 0.33 0.29 0.84

Mote: * Maximum uncertainty of the each position

ik Bz o ing Se
DK5H Tacheoiogy Limied

e 026
2633 Subtvomwil Anad, Bangchak. Pheakhanosg, Bangkok 10260
Phone: +4 2626 7000 Emat

Delivering Growth - in Asia and Beyond.

Corr_Distribution & Max_Measurement Uncertainty
Job_Ne. WiO-00091491

Carrectian ('C) After adjus

CAL-FM-C31-11: 30 Jun 2025
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&= DKSH

Certificate No.: C31252347 Page: 4of4
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 29.0 °C
— T::::xdra Correction of UUC. Uncertainty

{"C) {"C) (£°C)
#1 28.73 -0.27 0.33
#2 29.05 0.05 0.37
#3 2898 -0.02 0.30
# 28.94 -0.06 035
W5 29.07 o.or 0.32
e 29.03 0.03 0.27
wr 28.94 -0.06 0.30
#8 28.91 -0.09 0.26
#3 28.85 -0.18 0.34

Temperature Distribution
Desired Satting icati at Spread Locations (*C} Uncertainty
c) "c) (°c) #1 | #2 | # | w4 | w5 | w6 | 47 | w8 | we (e
200 200 200 28.73 | 20.05|28.98 | 28.04 | 20.07 | 20.03 | 26.04 | 2B.01 (2B.85 037
Chamber Characterization
T d Unife M d Stahility Cwverall Variation
(*C) (*C) x°C) (°C)
29.0 0.30 0.27 0.83

Nate: * Maximum uncertainly of the each posilion

The End of Certificate

whin Bamiaiars e Tnd 6

DKEH Tachaoiogy Limited

2533 ‘ 10280
2533 Sublverdl Anad, Bangchak, Phrakhancrs, Bangkak 10260
Phone: 68 26307000 Ermat Watrsin
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Temperature Distribution & 29.0°C

Std(') Job_No._ WO-00091481
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&z DKSH

lunsesaudnmiaiasAIuAugaugfl

iy WO-00091491
aflarfadia: Cosled Incubatar Tu: 250
R 0213-0004

waaada ($u) ATIamay (d)

28 Oct 2025 SwnTRTIER 29 Oct 2025 WM
dn@t | Lidnf Uné | Liln@

General

= [m} 1. dwld = O

= [m] 2. i Main Switch 5] =]

= O 3 e Selector Key = (]

[m] m] 4, nsudnana Display = (]

[m] o 5 it inan = m]

O O 6. dnw Lever of Ventilation valve ] o uidt

= (] i fvw Lever door open / close = [m}

= (] 8.  dnw Door seal = a

] ] 9. mevieuusseuy Safety o o ‘BilAmsa9day

= m] 10, mraintemaesEnniia T [m] [m]

| ] 1. i usesueT |m] O aad]

= ] 12, Anwdoeso = [m]

= [m] 13 anreuesay o Anuffaeda = [m]

sl -

Mr. Bovon Jannantha

Service Engineer

vl Ry nenTuTnl 4o
DHEH Limine
263 MRS IR s T ST RS 10250

53 Suksumet Raad, Bangchak, Phrachanang, Bangkok 10250
Phene [ Wabmie:
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Certificate Mo.; C17250174 Page: 2of §

Jese 8@
(OO0 | OO0
Jesel &0

)

: | OO0 |0O00 B
S el e ee o
1
Standard themmomater
Tap vew
Location of standard Sample test
Standard Installation Locations
The standard thermometer touches the lower end of the boring
Definitions
Inglicating Temperature: The average reading of indicating device which forms the integral part of the
unit under calibration.

Maasured Temperafure: The average reading of standards at any positions or location.
Measured Stabiliy: The one-half of greatest i i of atany

one probe.

¥ Fereanae mnTuTnd hin
DHSH T Liming

T reutestn e SR st T SRS 10250
2533 Suksumeit Road. Bangohak, Phiakhancng, Bangkok 10250
Fhone: Emat:

Delivering Growth - in Asia and Beyond. CAL-FM-C17-09: 30 Jun 2025

&= DKSH

Certificate of Calibration

Equipment: COD Reactor Cerlificate No.:  C17250174
Manufacturer: Hach Issued Date: 03 Movember 2025
Model: DRE 200 Job Ne.: WO-00081451
Serial No.: 18070C0337 Page: 1of5
1D No.: -

Condition of the item:  Mormal
Covers: Open (Max) Locations heating Block: Left and Right
Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratary)
122 Moo 2, Tambol Thatoom, Amphur Srimahaphate,
Prachinburi 25140 Thailand

Emvironment Condition: Temperature: 2Hc + 0.9 *c
Relative Humidity: B0 % + 55%
Voltage: 21 vac t  1.0vac
Calibration Place: Double A (1991) Public Company Limited, { Water Laboratory IP1)

1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand,

Calibration By: Mr. Bovan Jannantha

Calibration Date: 29 October 2025

The Method Used: In house method, CAL-WI-58, base on Direct t with Standard Th
Traceability: This certificate is traceable to the SI Units maintained by Mational Institute of

Meatrology (NIMT). Thailand through DKSH Technology Limited.

Certificate No, C10250012

(Mr. Bovon Jannantha) (Mr. Udon Srichana)
Person in charge Authorized signatory
This carficaln is issund ihe units of messunement according (o e Inlematicral System of Units (31} It provides Irscaabifly of messurement fo inlemationsl or
il stardard of cihe reconized nalonal standard lsscrlarins.

Trve messumment uncerlainty stated is iha expanded uncerlainty which is cbiained bum the standaed uncerainly mulsphed by the covemge factor () I
seivide & level of ponfdence of i 5% N is i ith Evaluslion of data - Guide to the expression of uncerainty in
masturement (JCGM 100).

Thuss reaults may ba affected by deviations from specified candtions. The teaulis salabe anty Lo the ilams tested. calitraled or sampled. The report shall not
5 reprodused except i fll witheut approval of DKSH Technology Lirilad.

o Feanmury maTuTad Gvin
DKEH Technology Limled

Tvus 15260
2533 Sukhurmet Fioae, Bangchak, Phiseranceg, Bangkek 106240
Proca; 000 Emad: ¥ Watse:

Dedivering Growth - in Asia and Beyond CAL-FM-CA7-09: 30 Jun 2025

&z DKSH

Certificate MNo.: C17250174 Page: 3of 5
Calibration Results:
Before Adjustment
Locations heating Block: Setting ("C) Unit Under Calibration {*C)
Left 150 150
Right 150 150
Location heating Block: Al A2 Al Ad AS
Measured Temperature (°C) 142,19 142,64 141,28 142,95 141.03
Location heating Block: B1 B2 B3 B4 B5
Measured Temperature (*C) | 141.28 140.14 141.75 142.95 142.50
Location heating Block: =] o2 ©3 4 =]
Measured Temperature ("C) 139.73 139.74 141.73 143.33 138,90
Location heating Block: [=3] Dz =] =23 05
Measured Temperature ("G} 145.60 145.01 146.02 146.43 145.60
Location heating Block: E1 E2 E3 E4 ES
Measured Temperature ("C) 145,60 143.86 143.65 142,681 142.07
Location heating Block: Fi1 F2 F3 F4 F5
Measured Temperature (°C) 143.31 143.65 144.31 148.02 143.85

whim msiars maTu Tl defm
[

DKEH Tachnology
i 10280
2593 Subhurmad Rose, Bangchsk, Phinkrararg, Bangks 10240
Procw; +66 B T000  Ervail Watste: shisand

Dedivering Growth - in Asia and Beyaond, CAL-FM-C17-08%; 30 Jun 2028



Certificate No.: C17250174 Page: 4of §
Calibration Results:
Adfter Adjustment
[ at the spread locations:
Locations heating Block: Selting ("C) Unit Under Calibration ("C)
Left 150 150
Right 150 150
Location heating Block: Measured Temperature (*C) | Correction of UUC {"C)| Uncertainty (% *C)

Al 150.41 041 089
hz 15097 0.97 0.70
Al 149,61 -0.3% 071
Ad 150.81 0.81 [ ]
A5 149.42 -0.58 072
B1 149 46 -0.54 0.71
B2 149.04 -0.96 0.70
B3 149,90 -0.10 0.72
B4 151.20 1.20 071
BS 150.74 0.74 o.r2
c1 148,96 -1.04 0.70
cz 148.94 -1.08 0.69
c3 150.87 0.87 0.68
C4 150.91 0.91 0.69
(=] 148,67 -1.32 0.73
o1 150.20 0.20 0.72
Dz 148,59 -0.41 0.68
D3 150.59 0.59 0.70
D4 151.05 1.05 072
DS 150.26 0.26 o.r2
E1t 150.24 0.24 072
E2 149.47 -0.53 0.58
E3 149.33 -0.67 073
E4 148.97 -1.03 075
ES 148.87 -1.13 0.81
F1 149.26 -0.74 0.68
F2 148.35 -0.65 0.73
Fa 150.00 0.00 0.73
Fd 151.29 128 0.70
F5 140.28 -0.62 0.73

whain furinaes mntuled $ia
DKSH Technoiogy Limited
2533 nussrtes e e Tims nusmer s 1260
2533 Subhurrred Risad, Bargehak, Pheskhancng Banghok 10250
Prosa: +B5 26397000 Emat Wiehsie:
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lumsndaudniaiasmuAugaugi

il WO-00081491
wiimrdaddia: COD Reactor 4u: DRB 200
wunsaASae: 18070C0337

nIadDy (Fu) ATTIREY (d8)
29 Qct 2025 TwnsRTacia 29 Oct 2025 WULMR

Undi | biund Und | lnd

Ganaral

m| m] 1. dwld = O
= [m] 2, meine Main Switch @ 0
= [m] 3. mmine Selector Key ] (]
= i 4, nrrsrng Display = a
= [} 5. d@mw Hole = ]
= O 6. anmwshdn ] [m]
i 7. amwieia = m]
@ O B anrsaesay o Anufidaedos ] o

Tl :

Mr. Bovon Jannantha

Service Engineer

G Remanas waluTal 31fn

DHS5H Tectnoiogy Li

T et SN ves e frTniuAY 10250

2533 Buksumvit Rsad. Basgisas, Praakhancng, Bangkok 10250

Phone: <66 2538 T000 Webste: thakand

Delivering Growth - in Asia and Beyond.

Certificate No.: C17250174 Page: 5of 5§
Characterization of the unit under calibration:
Desired Unit Under Calibration (*C) Temp rc)
Locations heating Block
"c) Satting Reading Stability (+*C)
Left 150 150 150 0.29
Right 150 150 150 0.42
The End of Certificate

i Rimizaiors wnTaTal 42
DS5H Tachnoiogy Limeed

2551 muuAesin drinnessn s T nsasmining 10260
2533 Buikhumit Aar. Bargehak. Pirakhanong. Banghok 10260
Phone: 450 2618 7000 Emair o i
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Certificate of Calibration

Equipment: COD Reactor Certificate No..  C17250175
Manufacturer: Hach Issued Date: 31 Oclober 2025
Madel: DRE 200 Job Mo.: WO-00091481
Serial No.: 19050C0191 Page: 1ofd
1D No.: -

Condition of the item:  Normal
Covers: Open (Max) Locations heating Block: Lefi and Right
Customar: Integrated Research Center Co.,Ltd. (Pulp Laboratory)
122 Moo 2, Tambol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand

Envi Condition: T 3 ¢ + 08°C
Relative Humidity: 60 % £ 55%
Voltage: ZMvaC *  1.0VAC
Callbration Place: Double A {1891) Public Company Limited. { Water Laboratory IP1)

1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Calibration By: Mr. Baven Jannantha

Calibration Date: 28 October 2025

The Method Used: In house methad, CAL-WI-59, base on Direct A with TH
Traceability: This certificate is fraceable o the S| Units maintzined by Nafional Institute of

Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. G10250012

205> ML/ :

{Mr. Bovon Jannantha) {Mr. Udon Srichana)

Person in charge Authorized signatory

This certficate is issued the units of measurement accanding to the Inernafional Syslem of Lnis [51). Il provides traceability of measurement fo infernational o
rational standard or cther recognized national standard kaberataries.

Tha measurement uncertainty stated is the expanded uncertanty which is obtaned from the standard uncertainty multipbed by the coverage factor (ke2) to
provide a level of condidence of 85%. ined in o Evaluaton of the expression of uncertainty in
measuremant (ICGM 104].

These results may be affected by devialions from specified conditions. The results refste only 16 $he lems lested, calibeated or sampled. The repert shall not
be reproduced encept i full without aporoval of DKEH Technology Limited.

whim daminsury mnuTad 6
EKEH Tachnokogy Limited

10250
2533 Subhual Road, Bangehak, Phesksasang, Rangkcs 10390
Proew: +68 J835 7000 Ervast ke Wt
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Certificate No.: C17250175

| OO0 :|O00
OO0 || OO0
s HIH O | i 0
: | OO0 || 000
(OO0 OO0

Standard Installation Locations
The standard thermometer tauches the lower end of the boring

Definitions

Indlicating Temparature:

Mazsured Temparafura:
Measured Stability:

unit under calibration.

one probe.

i iy i TuTal S
o1

DHSH Tectnslegy

Lim:

The one-half of greatest

~wrin e’ 0
2531 Subburmret Romd, Bangchat, Phinctsencng, Blanghon 10380

Frone: «66 26N TIO0  Emad. b

The average reading of standards at any positions or location.

Sample test

The average reading of indicating device which forms the inlegral part of the

Delivering Grawth - in Asia and Beyend,

Watelie:
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al any

CAL-FM-C1709: 30 Jun 2025

Certificate No.; C17250175 Page: 4of 4
Characterization of the unit under calibration:
Dasired Unit Under Calil ("C) {"C)
Locations heating Block
c) Setting Reading Stability (2°C)
Laft 150 150 150 015
Right 150 150 150 0.44
The End of Certificate

ki Bz alalal $n
mied

DW5H Technoiog

Phone: +46 2618 1000 Emai

Delivering Growth - in Asia and Beyond.
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Certificate No.: C17250175 Page: 3of 4
Calibration Results:
Without Adjustment
Measured temperature at the spread locations:
Locations heating Block: Setling {"C) Unit Under Calibration ("C)
Left 150 150
Right 150 150
Lacation heating Block: T °c) |c ion of UUC (°C)|  Uncartainty (2 °C)
Al 148.85 -1.15 086
A2 150.35 0.35 0.66
AZ 148.84 -1.18 0.5
Ad 148.13 -0.87 0.85
A5 148.80 -1.20 0685
B1 148.16 -1.84 0.67
B2 149.47 =0.53 0.67
B3 148.74 -1.26 0.68
B4 151.33 1.33 0.65
BS 148.67 -1.33 0.65
[+3] 148.89 -1.11 0.66
c2 148,38 -0.62 0.68
c3 150,90 0.80 .66
C4 151.29 1.28 (.66
Cs 146,74 -1.26 0.66
o 150.46 046 0.66
D2 150,52 0.52 0.82
D3 150,47 047 0.68
D4 149.95 -0.05 0.&7
DS 149,46 -0.54 067
E1 149.16 -0.84 0.66
E2 148.81 119 0.70
E3 150.75 0.75 0.69
E4 150.40 0.40 0.68
ES 149.60 -0.40 0.66
F1 148.02 -1.98 0.68
F2 150.14 0.14 0.67
F3 149.23 077 0.68
F4 150.60 0.60 067
F5 152.08 2.08 0.66
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Certificate of Calibration

Equipment: Block Digestion Unit Certificale No.. C29250030
= i Express Issued Date: 02 November 2025
Madel; SC2100-35V240 Job Mo WO-00091491
Serial No.: 2021CEP296 Digestion Block: 18 holes,
ID Mo.: - Page: 1of2

Conditicn of the item:  Normal

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

Environment Conadition: Temperature: 23 ¢ : 04T
Relative Humidity: 50 % + 37%
Veltage: 230 vac t 24 vac
Calibration Place: Double A (1991) Public Company Limited. { Water Laboratory IP1)

1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Calibration By: Mr. Bovon Jannantha

Calibration Date: 30 October 2025

The Method Used: In house method, direct measurement with standard Thermometer
Traceability: This certificate is traceable to the S| Units maintained by Mational Institute of

Metrology (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)

Certificate No.-TC25/0051
@@/

{Mr. Udon Srichana)
Person in charge Authorized signatory

(Mr. Bovon Jannanitha)

This cerlficate is ksued the unils of measurement according b e Injemational System of Unts (S1). & provide iy of "
rational stardand of other rcognized natorsl standsrd laborstcrins,

The measiremen urcertainty statid i the expanded uncenainty which is obasined from the standand uncertainy mulbislied by the coverage lacter (4=2) b
provde o bevel of %. Il is deterrsined i i i data - Guide I wcertainty n
maasureman {JCGM 100

These results may be afecied by deviations fom specifed conditons. The resufis retate only 1o he tems tested, calbraled or sampled. The repart shall not
b reprndhuced axeapl i full wilhout seproval of DRSH Technglogy Limilad.

A B i UG S
DEH Tachnology Liriied

0263
2633 Sunrusien Rocwd, Bangehik. Preakhincog, Sanghob 101260
Pz, Erat Wit
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&% DKSH

lunsrdeudnmiadasmunugangl

il WO-00091491
aflmadaadia: Block Digestion Unit 1'1-u 5C2100-35v240

winuEmAtas: 2021CEP296

wiRday (Tu) ATIaADY ()
30 Oct 2025 sunsnTIacda 30 Oct 2025 MUTHIMA
Und | lannd Und | e
General
= o 1. dwlW m} 0
= [m] 2. mwiwu Main Switch = (]
=] [m] 3. meinu Selector Key = O
= (] 4. nEudRdsaE Display ] m]
= o 5. dAnm Hole =] ]
o o 6 adnwmehils o o Tidl
= [m] 7. dnwdueto =] =]
= [u] 8. anniwonaoy o souiifeaios = (]

ik ;

Mr. Bovon Jannantha

Service Engineer
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Phacer +68 7608 7000 Forad:
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Certificate No.: C28250030 Page: Zof 2
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Location of standarel
Fig. 2.: Digestion block
Definitions
Inciicating Temparaturs: The average reading af indicaling device which frms the inlegral part of the Digestian block.

Maasurad Tamperafure The average reading of warking standard at any pesilions o location,

Calibration Results:
Before adjustment
Measured Carreclion Unceriainty of
Locations Desired (*C) Setting ("C) Indicating ("C) Temperature of UUC, Measurement
] ch [E™)]
Al 104.8 0.6 14
A3 104.9 0.9 1.4
AS 104.8 0.8 1.4
B2 104.3 0.3 1.4
B4 104.1 0.1 1.4
c1 104.3 0.3 1.4
c3 104.1 0.1 1.4
=3 105.0 1.0 14
D2 104.8 0.8 1.4
= 1040 104.0 104.0 T T3 o
E1 104.4 0.4 14
E3 104.5 0.5 14
ES 104.8 0.8 14
F2 104.7 0.7 1.4
F4 104.9 0.5 14
G1 104.6 0.8 1.4
G3 104.7 0.7 14
G5 104.5 0.5 1.4
The End of Certificate
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€= DKSH

Certificate of Calibration

Equipment: Block Digestion Unit Certificate No.: C29250029
Manufacturer: Gerhardt Issued Date: 31 October 2025
Model: KT 20s Job No.: WO-00091481
Serial No.: GERS720190108 Digestion Block: 20 holes.
1D Na.: - Page: 1afl 4

Condition of the item:  Normal

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)
122 Moo 2, Tambol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand
Environment Condition: Temperature: 23 c +  04°C
Relative Humidity: 50 % + AT %
Voltage: 230 VAC ¢+ 24 VAC
Calibration Place: Double A {1991) Public Company Limited. ( Water Laboratory IP1 )

1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Calibration By: Mr. Bovon Jannantha
Calibration Date: 29 October 2025
The Method Used: In house method, direct it with dard Th

Traceability: This cerfificate is traceable to the S| Units maintained by National Institute of
Metrology (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)
Certificate No. TC25/0051

2 pore i/:ﬁ % t

(Mr. Udon Srichana)
Person in charge Authorized signatory

This cartificatis i s the uils of messuremant according 10 the Iniemnaicnal System of Linis [S1). It provides iraceabilty of measurement 1o inlemalianal or
rational shardaed or afhe racognized natcnal standard laboralorias.

Thie maasurement uncerlainty sisied is 1ha expandad uncerainty which i absnad fram the iy dliplind by g factor (=) 1o
Erovitde & lovel of conlidence of Appraximataly 5%, 1l is dalamminad in accordsnce with Evaluation of maaswamant data - Guide 1o ha axpression of uncerainty in
ssuramant (JC0M 100}

Trvess resulls may be aMected by deviations from spacfied condiliors. Tha reslls relala cnly 1o the Bems tested, calbrated or sampled. The raport shall not
o ruproduced axcept in fil wilheud approval of DHSH Technology Limised

{Mr. Boven Jannantha)

ém Baminran nTutal Svin
D5 Tachnology Lisied

3! s 10060
2533 Susthumwit Road. Bangorak. Phrakhanong. Bangsok 10260
Phor: +88 2630 7000 Esai: ceom Wrbsie
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Cerlificate MNo.: C29250029 Page: 2of 4

Fig. 1.: Front view

(Sand}

000000¢
5|
On
OU

Location of standard

Fig. 2.: Digestion block
Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the Digestion block

Maasurad Temparature: The average reading of working standard al any positions or locafion.

Mm Imnmw Ml[\-‘iw Hifim

z'uu nuwﬂnu"uuuwm camereTarss ey 10280
2533 Eubhumsil Road, Bangohak. Prrakhancng. Bangiok 10250
o +05 2639 7000 Emae miacalbrbondish.com  iWebane: s dish comiscansicfaiand
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Cerlificate No.: C28250029 Page: 4of 4
Calibration Results:
After adjustment
Measurad Correction Uncestainty of
Locations | Desired (C) Setling (*C) Indicating {"C) | Temperature of LUC. Measurement
°ch ch £°C)
Al 381.1 1.1 1.5
AZ 382.3 23 15
A3 3811 1.1 1.5
Al 382.1 21 1.5
A5 382.0 20 1.5
B1 381.4 1.4 15
B2 g7 27 1.5
B3 380.4 0.4 15
B4 381.0 1.0 15
BS 3az3 23 1.5
c1 S 25l A0 381.2 12 1.5
c2 3815 15 15
c3 380 1.0 15
Ca 380.5 0.5 15
Cs 381.8 18 15
D1 381.3 1.3 15
D2 3811 1.1 15
D3 380.3 0.3 15
Da 379.2 -0.8 1.6
05 3815 1.5 1.5
The End of Certificate

ks Remiosas wnTuTall e
DEH Tachnelogy Limied

Atz
2533 Suktwmei Road. Bangohak. Fhirakhanong. Bangkok 10260
Phioa: +86 2630 7000 Ema Wtz

Delivering Growth - in Asia and Beyond. CAL-EMACIRIE 30 Jun 2035

&z DKSH

Certificate No.: C29250029 Page: 3of 4
Calibration Results:
Before adjustment
G ; of
Locations Desired (*C) Sedting (°C) Indicating (“C) Temparature of UUC, Measurement
(c) ("C) (£°C)
I 384.1 41 15
A2 385.9 5.8 1.5
A 384.3 4.3 1.5
Al J84.4 4.4 1.5
AS 385.2 52 1.5
B1 3848 46 1.5
B2 386.2 6.2 1.6
B3 3837 ar 15
B4 384.2 4.2 15
BS 385.6 5.6 1.5
c1 S0 280 aan 384.1 4.1 1.5
c2 384.7 4.7 1.5
C3 383 39 1.5
C4 383.3 a3 15
cs 384.9 4.9 1.5
o1 3838 3.9 1.5
D2 384.5 4.5 1.5
D3 383.4 3.4 1.5
04 J8z2.8 28 1.5
D5 384.7 4.7 15
The End of Cerificate
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lunsradoudnmiadasaurugang

weuifluamy WO-00091481
wilaindaefla: Block Digestion Unit u: KT 208
winmauees: GERS720150108
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Service Engineer
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& Certificate of Calibration

el iz
Equipment: Moisture Balance Certificate No.: C01253239
Manufacturer: Sarlorius Job Mo.: WO-00091481
Model: MAZ5 Issued Date: 03 November 2025
Serial No.: 28303311 Page: 1of 2
ID No.: -

Condition of the item:  Normal

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 26140 Thailand

Environment Condition: ~ Temperature 22°C &+ D0B°C
Relative Humidity 63 % + 48%

Calibration Place: Double A {1991) Public Company Limited. { Waler Laboratory IP1 )
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 29 October 2025
The Method Used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is fraceable to the S1 Units maintained by National Institute of Metrology
(MIMT), Thailand through DKSH Technology Co., Lid. Certificate No. C0Z250448
NvFal - S
{Mr. Piyapat Saidoung) {Mr. Adisai Maknoi)
Pearson in charge Authorized signatory
This certificati is Msusd (e Units of Fessuremant sccaing 1 The Inlamations Syslom af Unis (31} 1t peovides Iraceatilty of messuremsnt 1o
intematianal or rational siandard o olher cognized rationl standsrd labotatoes.

The measurement uncerainty stated is the expanded uncertainty which is cbiived from the standard uncertainty muliplied by the coverage factor (h=2) 1o
provida a level of confidence of approxmately 88%. 1 is determined in accordance with Evalustion of measurement data - Guide fo the expression of
uneansénty in maasuremant (JCGM 100).

These rasulls may ba atiacied by davalions fram specfied condilions. The results relale ooly 10 the Rems tested, calbrated or sampled. The report shall
ot e reprotucad excapt in il wilhou! approval of DKSH Technclagy Limied

e Ao onnTwTall 4in
DKSH Tach-ingy Larited
233 MUAAH RHUTE PR T e 0250
331 A o Bk Preakuncrng ek 06D
Phone: +6 2634 7000 E=at o Watiin d

Delivering Growth - in Asis and Beyond. CAL-FM-CO1-15 30 Jun 2028
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‘Without Adjustment
Jeb Mo, WO-00091491

Foree of Jag Readability:0.001g
00015
0001 & - == L L -
o i W
-0.001F T T ) N e e
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1 10 100
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Certificate No.: C01253239

Page: 2of 2
Calibration Results:
Without Adjustment
Eccentric Error: Weight to be 1/2 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference,
— ¥ pagen e Nominal Test Value 20 ta)
Refarance Foints (g)
A B [+ =] E
o | = | - 0,000 0.000 0.000 0.000
Repeatability: Determination of the standard d len of weighing balance., i 0.001 (g}
Mominal test value (g) Standard Deviation
2 0.0002
20 0.0004
Error of indication from nominal or i mass valua., i 0001 (g)
Mominal Value | Conventional Mass Displayed Value Emor of indication Uncertainty
(] (g (1] (g *g) :
1 1.0000 1.000 0.000 0.00096 2.02
2 20000 2.000 0.000 0.00096 202
5 5.0000 5.000 0.000 0 00026 202
10 10.0000 10.000 0.000 000095 2.02
e 12.0000 12,000 0.000 0.00096 202
15 15.0000 15.000 0.000 0.000%6 202
20 20.0000 20.000 0.000 0.000%& 2,02
22 220000 22000 ) -D.DD‘O 0.000%6 202
25 25.0000 25.000 0.000 0.00096 2,02
an 30.0000 30.000 0.000 0.0009& 202
35 35.0000 35.000 0.000 PED-OOQT 202
The End of Certificate

Wi Bumiancrs e TuTAS 678

DKSH Techwology Limiied

2530 iy sran e s T rasmnnuss 10290
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Phone: +66 26197000 Email i 3 thatand
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&= DKSH

lunsnsaudnmiAiaiitnsaudu
Moisture Balance Checklist

Equipment: Moisture Balance Certificate Mo.: C01253239
Model: MA35

Serial No.: 26303311

Job No.: WO-00091491

Cheack date Check before delivery
20 Oct 2025 $1un1snsrada (Description) 29 Oct 2025 Wi
(Normal) | ({Defective) {Normal) | (Defective) (Remark)
General
=) (m] 1. vl ssumhnad (Electrical wire/ Adaptar) =] [m]
= ] 2. ArwENEnERnTEInfuaN (Cover) ] =]
=] ] 3. Arwsnseessinin (Bubble spirit lavel) = [u]
o 4. avwanysaivayRhetas (Leveling foot) @ o
= [m] 5, msnaumnw:mhma (Keys) ] m]
[ ] 8. m‘nmu-m’mamﬁ'ﬁa (Display) (m]
= m] 7. AuARIHAYRNINEE (Screen display) & u]
=] =] 8. wrspanui (Stopper Pan suppart) =] O
= O 9, meheusaiiad (Internal/ External Function) =] [
=] (w1 10, AT RdA s Ian = (m]
(External cleanliness of the balance)
] [m] 1. @ameueden m Anuifuaiasds = ]
(Emviranment at the location of the balanca)
il Note ;

Mr. Piyapat Saidoung

Service Engineer

i ey i TuTal $ain
DKEH Technalogy Linked
2899 e e
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‘Webstn: e hsh L
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' & Certificate of Calibration

NSLTIRETIS TT0RS
[raeriy
Balance Certificate No.: C30250640
Manufacturer: Sartorius Job No.: WO-00081481
Madel: MA3S Issued Date: 03 November 2025
Serial No.: 26303311 Page: 1of 3
1D Now: =
Caondition of the iterm: Normal
Customer: Infegrated Research Cenfer Co,, Lid,

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphate, Prachinburi 25140 Thailand

Condition: T 22'C + 08°%C
Relative Humidity 61 % * 32%

Calibration Place: Double A {1991) Public Company Limited. { Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphat,
Prachinburi 25140 Thailand.
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 28 October 2025
The Method Used: In-house method, CAL-WI-56, temperature measure in the sample chamber
Tracaability: This certificate is traceable to the 51 Units maintained by National Institute of
Metrology (Thailand), NIMT through DKSH Technology Co., Ltd. Certificate No.
C15250398
lr.’ .
k{}vfw;(- et
(Mr. Piyapat Saidoung) (Mr. Adisai Maknoi)
Person in charge Authorized signatory

This cerificate ts ssued the units of measurement according 1o the Imemational Sysiem of Uinis (S1). It provides traceabifty of measurement to
intamssticnal of nagenal standard o cther recognized rational standard latcealories.

Thie massurement uncamsnty stated is ihe expanded uncerainty which is oblaned tum the standand uncertainty mulipiod by the coverage tactor (k=2}
o provide 8 level of corfidence of approximalely 95%. I 5 dedrmingd in accontance with Evaluation of measurement dala - Guide 1o e axprassion of
unceriainty in measurement (JCGM 100).

These resulls may be affecied by deviations fram specified condifions. The resulis nelate only % the iters fested, calbrated or sampled. The repart shal
ot be reproduced except in full without approval of DKSH Technology Limiled.

whsin Buminas TG e
DK5H Techraiogy Larted
T 0263
2533 Subtvermied Anad, Bangehak. Fvakhanong. Banghok 10260
Prover +50 2626 7000 Emast Virly

nin

Delivering Growth - in Asia and Beyond. CAL-FM-C30-13: 30 Jun 2025

&= DKSH

Certificate Mo.: C30250640
Page: 3 of 3
Sample Test *

Determination Moisture by Standard Solution (NaCl)
Standard solution for sample test made from salt and distilled water;  90.00% + 0.015%

UUC Satting UUC Reading Measuremant
Error D
Temperature |  End of Analysis Time | Maistura | (MaCh Uncertainty
("C) Mode (mm.ss) | (%)™ (%) (%) (£ %) (%)
160 Autematic goo | soor | sooo | oo7 0.0 0.060

o it NEo by Ref Material Sample (RM)
F Material Moi in Flour assigned value ;| 12.37% + 0.21% Standard deviation ; 0.48
Lot No. RMFF-FLO1-2401-lll Expired Date: Dec 2026

UUC Setting UUC Reading | gyandard Measurement
Temperature | EndofAnalysis | Time | Moisture | (RM) Error 8o Uncartainty
“c) Mode (mmss) [ (%)~ | (%) % | (=% (£ %)
106 Automatic 11.00 12.53 12.37 016 oo 0z2

* Not TISI Accredited in this Cerificate have been included for completeness,
* 1% = 10mg/g

The End of Certificate

i Bemseators e TuTall daiin
DmSH Tachnoleny Lissiud

2533 M UnHn e T s 19250
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&= DKSH

Certificate No.: C30250840

Page: 2 of 3
Calibration Resuits:
Temperature Test
Pre-Calibration
Unit Under C: i Error Measurement
Desired | Setting i L
(c) (C) (°C) 'C) (£°C)
75 75 4.6 8.6 16
105 105 120.1 -15.1 18
Without Adjustment
Unit Under G Errar Measurement
Desired | Setting
e ("C) (°C) e (#*C)
75 5 756 -0.6 16
105 a0 105.5 05 17
Error Te Te

Black body sensor of STD thermomeler size; (7] ~2.5 em

whin fumamary mnTuTnd dvin
DKEM Technelogy Limied.

2693 B uT R e P I e 1260
2533 Sekhurvi Fioad, Bangehak, Prrakhancng, Bangeck

2

-4

Delivering Growth - in Asia and Beyond.

Correction of Temp.
o

CAL-FM-C30-13: 30 Jun 2025

&€z DKSH

Pre-Calibration
Job No. WO-00081481
Toleranoe (£):-"C

Correction of T

15

70

emp

=Lincert {+} =Uncert (-}

Without Adjustment
Job No.: WO-00091481
Tolerance (£) : -"C

T
racheciogy

246533 Buktuarenn
Prara

* Errer

T Tall #2in
Limited

439 Bustam it a6en s T ARG 10260
1

90 o 100 10 1_20

=Uncert (+} =Uncert {-}
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Certificate No.: C14250261 Page: 2 of 3
: & Certificate of Calibration

Fumace Certificate Mo.: C14250261
Manufaciurer: Carbolite Issued Date: 31 October 2025
Madel: CWF 12/5 Job No.: WO-00091491
Serial No.: 2/961521 Fumace type:  Chamber Fumace :
ID No.: - Page: 10f3 : H
Voltage type: 230 VAC
Condition of the item: Normal
Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory) i

122 Moo 2, Tambol Thatoom, Amphur Srimahaphote,
Prachinburi 25140 Thailand

D
Environment Condition:  Temperature: 24°¢ + 09°C a
Relative Humidity: 64 % + 47%
Voltage: Z3IvAac +  1.6VAC
Calibration Place: Double A (1991) Public Company Limited. { Water Laboratory IP1 )
1 Moo 2, Thatoom, Srimahaphot, Standard Installation Locations
Prachinburi 25140 Thailand. Vohime L [Lhera} W b H
Inside chamber {cm) 15 26 15
Calibration By: Mr. Boven Jannantha Standard Locations w2 diz h
Calibration Date: 28 October 2025 #, w2 (em) 4 13 4
The Method Used: In house method, CAL-WI-G8, base on BS 4309 Mote - #1 reference, #2 cross check
Traceability: This certificate is traceable to the S| Units maintained by National Institute of
Matrology (MIMT), Thailand thrawgh N.M. Techical center laboeratory Co., Lid. Definitions
Certificate No. TC25/0013
The tempy indi by a suitable device installed by the
oo Z" g arin with his i ions.
"=_'_/$‘_‘_FF;'—“ M T The ic mean of the average lemperalure determined over the
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