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List of Instrument Certificates for Environmental Quality Analysis

Spectrometer

(Thailand) Co.,Ltd.

Checklist

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption MERCURY Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




CrossLab

Fraem Ingsght 10 Dutcoma

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides faciory recommended service for your analytical
systems to assure religble operation and the accuracy of your results.

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

Note: While non-current praduction Af instrurnent and or accessory models are not covered
spacifically in this document it can be used as a basic reference.

For more information about Agilent Technologies services please visit our web site using the
following URL  http://www agilent. comden-us/services

Introduction

Customer Information

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

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

3 Any parts, not included in the Parts Lists section of this docurnent, are not part of the
recommended Preventive Maintenance service, nar are they included in the price of this
SErviCe.

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

Revigion: 10.00, lzsusd: Novemioer 2021

& Agilent Technologies, In. 2021
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trument configuration report is attached instead of completing the

Instrument System Name and ID

Instrument System Site and UNITED pnalYST AN ENGINEERD conSultant. / 2nd Lab
Location ®l

List the Serial Numbers of each
Component

1 G B 1 1316 000\

List System Component Product Numbers
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Instrument Preventive Maintenance Checklist

Important Customer Web Links

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

@ Toaccess Agilent University, visil http/fwww.agilent.com/crosslab/university/ to learn about
training eptions, which include anline, classroom and onsite delivery.
Atraining specialist can work directly with you to help determine your best options.

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

o HMeed technical support, FAQS, supplies? - visit our Support Home page at
hittg /A agilent. comyisearch/support

o Get answers. Share insights. Build connections:
Jain the Agilent Community al https2//community agilent. comiwelcome

Service Engineer’s Responsibilities

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

»  Confirm the ability of the instrurment to delwver continued safe operation as established via the
Agilent A4 safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

= Only select those pages that relate to the system or module being serviced.
«  Complete empty fields with the relevant information.
+ Complete the relevant checkboxes in the checklist using either a X" or tick mark "¥",

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

+ Complete the Preventive Maintenance service in the order of the tasks listed.
« Comglete the Service Review section together with the customer

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

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

s Ask the customer to sign the Service Completion section including the custorner's and your
signature.

This information is subject to change without notice.

Favisior 10,00, lesued: Nevernber 2021
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ment Preventive Maintenance Checklist

FLAME SYSTEM section

Q section not applicatie

figuration data in SVD

firm power supply voltages using the SVD Power Supply diagnostic

@ For Dual B
diagnostic.

Mechanical components
Jd. Check the b

ds lubric:

am ingtruments - Confirm RBC frequency using the SVD RBC frequency

wercise all moter drives over the full range of their t
£ Monochromator drive
& Slit drive
& Lamp selector
O ABA mwik
Optics components

A Check that exterral optical surfaces are clean - Clean of replace as required,

ud/J.',r WD and perfonm Mono Wavelength Correction.
’{ e SV and «r1 Slit Calibration.
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mpl i Atomi
D/lﬁspect the bumner interlock plate to ensure that the interkock pin is secure and correct for
the burner type.
B/fllean the burner slot with a clean white card,
Check the uniformity of the slot width
@ Clean the burner if required
B/Change the burner g-ring.
@ Clean the nebulizer, spray chamber and liquid trap.
E]/C hange all o-rings and seals in the nebulizer, nebulizer block and spray chamber.
Bl Check that the pressure relief bung releases readily.
@ Change o-rings on the fuel and oxidant delivery barbs
Erl_eaue the liquid trap EMPTY and verify the flame will not ignite in this state.
E refill liquid trap and check that overfill drains freely into the drain/waste tube

E/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

Q/E.‘heck and clean the igniter electrode

ndling com fety interl

@ Pressure test for leaks
@ Leak test gasbox internal components and connections
D/Check safety interlock status and operation using the SVD interfock monitoring diagnostic.

lytical r Flam

Q/Ignhe a flame.

@’Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

uf Optimize the instrument ready to perform Cu sensitivity test.

E’Creale 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 AA PM Performancs test results and measurements table.

.-Agilem
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O Tube

0O Electrodes

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

lyti (=]
O optimize the instrument ready to perform Cu sensitivity test.
O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace systems

Q/.-Soction NOT Applicable
O Check condition of the PSD capillary — replace if necessary

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

O Change PSD rinse bottle a-ning.
O Check and clean the rinse vessel.

O 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.

O Ensure that the waste vessel is suitable for use with the furnace system.

E/cnon NOT Applicable

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

O Adjust each roller so that it rotates freely.
O wipe clean the pump rotor rollers and purng bands with & dry clean cloth.
3@ Ensure that the presser arms and the surfaces near the purnp are free from dirt and spills.

O Remave the purnp module rear cover and check for the incursion of liquids and any signs of
carosion.

O Re-torque the nuis that fasten the motor mounting plates to the chassis.
O Check clips securing the diluents holder and replace if necessary.

O pisconnact, clean T-piece, and reassemble the tubing using the following steps.
FResvizion: 10,00, Issued: Mowerrber 2021
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FURNACE SYSTEM section
Section not applicable
Electronic components
O Review and confirm instrument configuration data in SVD
3 Confirm power supoly voltages using the SYD Power Supply diagnostic.
Mechanical components
O Run SVD tests to exercise all motor drives over the full range of their travel:

0 Menochromator drive
a  slit drive
O Lamp selector

Optics components
2 Check that external optical surfaces are clean — Clean or replace as required.
O Use VD and perform Mono Wavelength Comection.
O use VD and perform Slit Calibration.
O use SVD and perform Grating Squareness Diagnostic.
O use svD and perform Zero Order Offset/Mono Cormection.
O Use 8VD and perform Wavelength Repeatability.

Q Physically inspact 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

10 age.

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

Q If the cooler system is accessible (stand-glone) check for correct operation and
coolant/water level - this includes any temperature and pressure settings plus filter
cleaning (air flow and water)

Q Inspect the GTA workhead water hoses and connections for leaks.

Q Check all graphite components and replace if necessary
Frvisin: 100, 1ssued Novermber 2021

& agient Technoleges, Inc:. 2021

CrossLab

rossLa Instrument Preventive Maintenance Checklist
Fosm bight 0 Cutzome

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

O Place the T-piece in an ultrasenic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

3 Wash the T-piece under a tap with a strong flow of water.
O Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

O Reassemble.
Sample preparation system (SPS 4) accessory
@ Section NOT Applicable

The Agilent SPS 4 autosampler is designed to need minimal maintenance.
The following maintenance requirerments are suggested to maintain the performance of the
autosampler.
O Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
=] Cleaning the autosampler cover panels with domestic window cleaner

3 Checking the ¥- axis and Z- axis drive bells for cracks, splits, damaged teeth, excessive
fraying, eclar changes or degradation from fumes..

O check the X- axis. Theta- axis and 2- axis FFC cables for cracks, incorrect positioning,
damaged edge or damaged connectors,

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual G8410-30050.

@ mple preparation system (SPS 3) accessory
Izécﬁon NOT Appiicable

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

[ Check balt tensions - adjust if required

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

O Check the aute-sampler ability to find tube positions - Calibrate if required

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

Revigion 10.00, 13gved: Movernbar 2021
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Instrument Preventive Maintenance Checklist

E‘/Secn'an NOT Applicable

O Inspect VGA gas supply hose.

O inspect/replace VGA pump tubing

O Check low gas pressure interlock setting— adjust if required.

O check precision arifice gas flow setting - adjust if required

QO Check gas regulator pressure to 46 psi (325 kPa) - adjust if required

O Clesn 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 erganic solvents or abrasive
cleaning agents.

WitrAA lamp accessory (external)

E‘(Sectjon 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
dampaned with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

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

original status to allow the customer to conduct their nommal activities (e g., reload the
customer's method.)

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.

Fevision: 1000, Issued Movember 2021
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AA consumable and parts list table

Fraduct/Model M supplied or ;
Part Description 2 - | where used Consumable (OSkamentypE
Test Solution — Cu Sppm x AN iR R
soltion &&10030100 50 55 140 240 280 P supplied Common
Test Sokution - Blank solution | 5190-7001 50 55 140 240 280 PM supgplied Comemon
Copper, 1000 ugy'mi, 100m| S190-B279 50 55 140 240 260 * Common
Kit, Mic 7 Orings, agqueous. (T o ", " - £
complete set 9910093400 E0 55140 240 280 P supplied Ve
Drganic Kit 991003500 50 5 140 240 280 Pha supplied Flame
Wire Nebulizer Cleaning 9910024700 50 55 140 240 280 eonsumable Flame
Tubing-Capillary S1d MNebs 9910024800 50 55 140 240 280 consurmable Flema
Capdlary Tube Hivac Neb [3) ae 14040 —
{organics orly) A010044000 50 55 140 240 280 consumable Elame
Glass immpact beads (5/pk} 9910025700 50 55140 240 280 consumable Flame
Tefon impact beads {5/pk): . PR,
(orgeics any) 9970053300 50 55 140 240 280 consumahle .
Burner cleaning strip (100/pk) | 9970053900 50 55 140 240 280 congumable Flame
Window LW silica - round " . i e
(right sice) 2010082600 50 55 140 240 280 PM supplied omion
Window LIV silica - = ” y §
reclanguiar (1efl side) 2010082500 50 55 140 240 280 P supplied Cormmon
Pad adhesive window (round) | 4910012700 50 55 140 240 280 P supplied Comman
Pad adhesive window 3 "
{ectarigusd) 4910012800 50 55 140 240 280 Pt supplied Fa—
Electrode kit {1 pr) (DZ) £310003400 | GTATZ0 PM supplied Furnace
Snroud (B2) B310003100 GTAIZO PM suppled Fumace
Zearnan electrode kit (1 pry 6310003500 GTAIZO Pht supplied Fumace
Zeeman shroud 63100035600 GTA1Z0 Pha supplied Fumace
C+ing PSD rinse bottle 6910025500 PSD120 P supplied Furrace

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

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

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

Agilent
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Test Results

Test Description
Flame optics PMT Gain test
For copper & 324.8 nm, 4 mA, 0.5 nm slit width Ay
Flame performance test with 5 ppm copper sample
Air facetylens, mixing paddle removed Al value = 0.5 Q71800 p-
Air facetylens, mixing paddie instelied. 10 replicates wRSD < 1.0 09 v R
Deuterium fumace optics PMT Gain test

apper al 3248 nm, 4 maA, 0.5 nm slit width «55% Wik
Deuterium fumace performance test with 25 ppb copper sample (324.8 nm)
Precision BRE0 s 40% Wi
Abs value =015 L
Zeeman furnace analytical performance: 25 ppb copper sample (327.4 nm)
Precision %RSD s40% Ll
Abs value =010 i
MSR% 270% nif

Agilent

@naslamuny

Agilent
CrossLab e
Free lesigh 1o Duteomne o
Service Engineer Comments (optional)
Service Completion
Barvice request member . 6(}0%’-:”’"” 5 " Date service completed 24 :Ef'um?' Em
Total number of pages in this docurment 13

Agilent
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SVD Results Report

AV
TAY

Power Supply:

Averaging Period: 30.0

Regortios Datapoint Count: 20
Customer: Service Engineer: Worawif T. . .
Address: Contsct Details: Lower Limit (V) Actual (V) Upper Limit (V) Result:
12,00V Rail 10.80 1249 13.20 m
Instrument Configuration
HEMS nguraon -12.00V Rail -13.20 A41.90 -10.80
Configuration:
-~ 5,00V Rail 450 5.05 550
Serial Number: MY13160001 Turret Type: Automatic
Instrument Model: Varian AA140/240280  Number Of Lamps: 4 310.00V Rail 27500 0 St | Passed |
Flame Instrument: True Mono Type: Autamatic
Furnace Instrument: Tre Gasbox 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: Normal{800nm})
D2 BG Correction Fitted: True PWE Version: 45
Boot Block Version: 1.09
EEPROM Data:
Instrument Run Hours: 62609.832 D2 Run Hours: 49136.000
Zero Wavelength Offset: 30.148 D2 Serial Number: ot set !
. D2 Install Date: 111970
Mono Carrectian: 0.153 D2 Original Intensity: 1.000
Flame Hours: 29802.416 D2 Last Intensity: 475.000
Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
50.00
B%.00 Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result: JaEELTE]
Miport Glanmd AL VagiziRd 1610 AM 2 {ﬁmmm S Report Generated At:  1/24/2024 10:11-15 AM 2 sV?Feam RgPﬂﬂ‘
enm3tinunu wenasluaugy

Wavelength Repeatability:
B Bal !
eam Balance Lamp Used: Copper

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

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

Lamp Alignment: [IEEEEEEE
Lower Limit{nm) 324758 324.828 Upper Limit(nm)

[Appraach from end)
Sample 2: 324.828

Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324.80
Lamp Alignment:

X' Lamp Screw

¥' Lamp Screw
[ Sample Peak:

Sample Peak:

{Apnroach from Zero Order)
Sample 1: 324.828

o Sample 3: 324.828 Sample 4; 324.823

Paak Mark:

&

Sample 5; 324.823 Sample 6: 324.823

Sample 7: 324.823 Sample 8: 324.823

Sample 9: 324.823 Sample 10: 324.823

Mean: 324.825 Standard Deviation: 0.002
FaE T | LEENE Passed
X Lamp Screw Result: [T Y Lamp Screw Result: |
Grating Squareness:
Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width{nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:
Lower Limit (nm) Actual (nm) Upper Limit (nm) Result:
Zero Order 010 0.00 0.10
First Order 32445 324.75 325.15
Second Order 649.23 649,52 649.97 | Passed |
Repart Generated At:  1/24/2024 10:11:18 AM 3 SV Resuts Report dy Report Generated At: /242024 10:11:18 Al 4 Vol an
tana“n‘flumuqu nHs AU



Mechanical
Wavelength Drive:

Slit Drive:

Turret Drive:

"Auto Burner Adjuster Drive:

Miscellaneous
Signal Processing Linearity:

Calculate Mode: New Calc Mode

Auto Lamp Recognition:

Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Mot Supported
Lamp 2: &7 - Siver/Cadmium/Lead/Zinc{UltrdA) (Ag/CLamp 6:INot Supported
Lamp 3: 14 - Copper (Cu)

Lamp 4: Unceded Lamp/Nat Connectad

Lamp 7: Not Supported
Lamp 8: Not Supported

Result

GTA Temperature Monitoring:

Not Performed

Notes:
PM 24 Jan 2024

Lower Limit Actual Upper Limit Result:
o o 2
s v TR
s2 27 296 332 | Passed |
53 ata 507 579 Passed
sS4 825 918 1008 Passed
S5 1435 1528 1754 Passed
S6 2498 2769 3053 Passed
57 4347 4752 5313 Passed
Interlocks:
Burner Fitted: Flame Detect:
N20 Burner Fitted: GCU Active:
i H Worki . 2
Flame Shield Cl?ssd orking Oxidant Pressure:
Gas Control Fitted:
- Al Untested
Pressure Release Bung Fitted: Oxidant Changeover
Liquid Trap Fitted: [EIECIER Ignition:
Feport Generated At 1/24/2024 10:11:18 AM 5 3-.-"0 Resulls Report
enanslumugu
Sequential by time report 1/24/2024 11:48 AM SpectrAA
Page 1of1
Analyst
Date Started 172472024 11:33 AM GMT: 1/24/2024 439 AM
Worksheat Cu 5 PPM Sense check
Commant
Mathods Cu
Computer name  DESKTOR-RILFRS
Sarkal Numbar: MY 13160001
Mathaod: Cu (Flama)
Sample D Conc mgiL WRSD  Nean Abs
CAL 250 0000 CT T
FReadings
0.0002 0.0002 0.0004 12arz024
STANDARD 1 5.000 17 07418
Readngs
0.7274 0.751%5 07468 112472024
Abs _Linear - Cal Sot 1 o
074
060
040
020
0.00,
0.000 2,000 adon 5500
Cu gl
Curve Fit = Linear
Characterstc Conc = 0.028 mgiL
r = 1.0000
Calculated Conc = 0000 5.000
Fegiduats = 0000 0.000
Abs =0,14833 x C + 0.00026
Sample 001 4988 o7 0.7401
Readings
0.7454 0.7398 0.7349 1r24r0z4
v
enanslumugu

Signatures:
Date Worawit T, Date
Report Generated At:  1/24/72024 10:11:18 AM 5 SVD Resulls Report
s
Sequential by time report 1/24/2024 11:50 AM SpectrAA
Page 10of1
Analyst
Date Started 172412024 11:47 AM GMT: 112412024 4:47 AM
Werksheat Cu 5 PPM Precisicn
Comment
Mathods Cu
Computer name DESKTOR
Serial Numbar: MY 13160001
Method: Cu (Flame)
Sampk D Exp Abs 9%RSD  Mean Abs
Cu Frecisian 0723 05 07232
Feadngs
o721 07195 07226 07283 0.7278 0.7260
07201 07213 0.7266 07174 112472024
Abs Cu Precision
0.7
060
0.40
0.00,
T
0.0 50 100 150 0.0
Tire:

wnan‘lu'muqu
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CALIBRATION 0367

Flow measurement kabaratony
Calibrrtion services department

CERTIFICATE OF CALIBRATION

Cartificate Na, COF-013-67 Page 1of 2 Pages.
MEASUREMENT ITEM + Top Load Orifice Calibration procedure:
MANUFACTURER S TISCH The Orifice gas flow device was calibroted ogainst
MOEL/TYRE L TE-S028A Standord  Aatory Displocement  Meter | Rioats
SERIAL NUMBER . 1978 Meter) Model GES/IMC/W2dp. The W-CL-004
10 NUMSER f wos used o3 o colibration guidefne.
CONDITION AS-RECEVED : Used item
Troceability:
CUSTOMER  Integrated Research Center Compary Limited
122 Moo 2, Thatoom, Srimahaphote,
Frachinburi 25140, Thakand.
RECEWED DATE + 10 May 2028
MEASUREMENT DATE +0% Jun 2024
ISSUE DATE + 06 Jun 2024
Uncertainty of Measurement:
The reported uncertainty af measurement is based
EVIRON M ENTAL COMDITIONS: on the stondord wncertointy muttipled by o
rage f Which for o normal
Ambient candition in the lahoratary are a3 follow: L i gl L0 Ny
e e - jon cormesponds to o coverage prababilty
Aelative Humidity :55.0£150 HRH g:;:::f::rh"‘::m:’
Atmospheric Pressure 1101010 hPa h
e 1o the
CAUBRATION CONDITION:

Precanditioning
Measurement Condition

MNOTED: The

© 24 howrs at smbient conditions,
+ The average values during measurament are 22,9 °C and 53.2 %RH

certificote i voiid oniy to the item colibroned on date ond phece af cobbratian

TABULATION OF RESULTS:

The table an

Callarated by

et page ghve the measured valuss.

| BT
FMr. Sorawet Thachalad I >~
Miss Jitcrapoem Lertsamphal HRARATY . -
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

Request No.23-67/0186

IN WRITING FROM THE LABORATORY

TR

AITISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mecharical Engineering Standards Laboratory Sol 1, Bangpoa Industrial Estate, Muang, Samitprakan 10280, Thalland,

MTC.No.23-67/0186
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER
Manufacturer : Bios International Corporation, USA
Serial No.: 210155
Model : Defender 510 M
Scale range : 50 mi/min to 5000 ml/min
Subdivision : (0.00001, 0.0001, 0.001) Imin
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphate,
Prachinburi 25140, Thailand.
Received date ! 5 January 2024 Condition of measured item : Normal
Calibration date : 16 January 2024

Standard : Standard Certificate No. Date due Tracesbility
ATD Thermometer PSL-T 643/65 1-Jun-24 TISTR
MP-0076-23 2-Apr-25 NIMT
Primary Flow Callbrator S/N 117982 | MW-0034-23 11:un-25 NIMT
Primary Flow Calibrator S/N 119521 | MW-0033-23 6-Jun-ds. NIMT
Mechanical ] L

Ref., 2013267010500059001
Issued Date 22 January 2024 |

Advertising the

e results relate oply te the items tosted/calibrated of value ass
iy of the results except in full are prohibited unless written per

d.
PReport/Certificate and 1 on is obtained from the govemnaor of TISTR ‘

Head Office

FM.BLMTC.002 Aev.d

Office/L sboratary Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhurmwit Road, 196 Phahonyathin Road, Chatuchak, Bangaok 10900,
Charvgwat Pathurnthani 12120, Thailand Amphoe Muang, Changwat Samutpeakan 10280, Thaland  Thatand

Tel {56 0 2577 9000
Faux, (66) 0 2577 90089 Fa:

FUmpaigt

Tel

3 1672-80 ext, 115, 116
10 2323 914
mitcgtistr.orth

Tel. (66 0 2579 1121-30 ext, 5219, 5225, 5217
Fa [66) 0 2579 8552
E-mail ; sumaleagtistr.orth

str.orth Website s tistr. o E-mall

WNAC

[« Certificate of Cal 01367

MEASUREMENT RESULTS:

ice gas flaw device was
in the systam, The stan

rd conditions are 25°C [298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standar alibe ™

Page 2 of 2 Pages

rated by direct comparison method with the Standard Rotary Displacement Meter [Raots Meter). The Humid alfwas used 2z 2

Temperature | Ap meter |

Flenw rate Pressure | Temperature ap_ovifice | standard Flaw [g]
Plate [Pa] [Ta] [Tm] ¥
m' fenins mmHg “c % mmHg InH,0 m'fmin
1 ] IBEEET 2.8 3217 58515 | Lo%4 1046 | 0651 ,
I 3 1.001 754,951 2299 2284 44435 2300 |53 0944
3 1117 754,835 7323 77 38752 2388 1716 1060
4 1170 754,975 7331 22.88 35376 3257 | 1804 1115
Ls | L1411 755078 | 2355 7313 4261 | 4sn 2116 1385
Slope () 1.63522
{5l o7
coelt 0.99975
Uncertainty [A=2): 0015 m'fmin
Table 2: The results of @ actual calibration data
[ Flow rate Pressure Temperature | Temperature | Ap_meter Ap_Orifice Stamdard Flow (%)
Plate | [Pa] [mal W] x
mfmin menHg T 3 g nH0
0702 754,842 IR nn SES1S 1084 Q655
1.001 7 T T R ) 44435 2340 0958
7 7samas 'l 2133 173 BTS2 2048 1076
754 T 1288 35,376 3357 1131
La11 | 788 1355 2313 2361 | 1mm
Slape [m: 102416
Intercept (4] -0.01068
Correlation cosfficient {r 099975
Uncartainty k= 2): oms  m'fmin
***End of Certificate of Callbration®**
SETISETS 1
HREiaiirioi b
THAILAND SCENTIFIC AND
Mechanical Enginesring Standards Laboratory Soi 1, Bangp Estate, Muang, Samutprakan 10280, Thailand.
Request No.23-67/0186 2/2 MTC.No.23-67/0186

Calibration point : (0.05, 0.5, 1, 1.5, 2) Ifmin

dition : Temp (23+3)°C , Relative humidity (55 + 15 )%
Atmospheric pressure { 1010+13) hPa
Calibration : The fi (UUC) was calibrated by comparison method with

standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC Value Standard Value Tempersture  Pressure Deviation  Uncertainty
(Ymin) (Wmin) °C) (hPa) (%) (%)
0.05100 0.050841 24840  1011.69 +0.31 1.0
0.50176 0.49450 24.862 101180 +1.47 0.99
1.0057 0.99132 24.865 1011.93 +1.45 0.86
15013 14814 24.805  1012.07 +1.34 0.86
2.0090 1.9856 24755  1012.22 +1.18 0.86

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

The end of calibration certificate.

i tested/cal
are prohibite

relate only to th
riificate and publicity of the results axcept in fi

ated of value assined
unless written pes

Advertidng the Report

Head Office
35 Mu 3 Tambon Khlong Ha, Amphos Khiong Luang, 5o
Changat Path
Tel. (&
Fax,

E-rrail - rurmpaigtistr.on th Websitessn tistr.orth

.

sion 15 cbtainad from the govemar of TISTR:

FMBLMTC.002 Rev.d

Office/Labaratory

, Bangpoo industrial Estate, Sukbumit Road,

Amphoe Muarg, Chargeat Samutprakan 10080, Thaland  Thail,

116 Tel.
Fa. [66) 0 2579 8592
E-mail : sumaleeg@tistr.or th

Défice

ani 12120, Thailand

]

156 Phahonyothin Road, Chatuchak, Bangkok 10900,

21-30 ext, 5219, 5225, 5217
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Equipment:
Model:
Serial No. (or ID.):

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

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

€& DKSH

& Certificate of Calibration

WSCTISITIS 17025
e

Balance Certificate No.: C01233749
BSA2245-CW Issued Date: 03 Movember 2023
34490341 Job No.: WO-00008313
Sartorius Page: 10of 2

In condition

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

23°C -]
61 %RH

0.5°C
+ 4.3 %RH

Temperature
Humidity

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

1 Moo 2, Thatoom, Srimahaphot,

Prachinburi 25140 Thailand.

Mr. Piyapat Saldoung

02 Movember 2023

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

This certificate is traceable to the 51 Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Litd. Certificate No. C02222418

This ceetilicate is issued Ihe unils of measurerent scconding to th esenaticnal Sysiam of Unils (51, I pravides raceability of measurement ko
imemational or national standard or other recognized national standard laboralodies.

Tha measurement uncertainty stated is the expanded uncertainty which is obtained from the standard unceriainty multiplied by the coverage faclor (k=Z) 1o

provids & kvl of confidence of spproximataly 95%. 1 is dotarmined in accordance with The Guide to Expression of Uncertainty in Meazerement (GUM).
These residls may be stfected by devistions from speciied condifons. The results relate only to 1he items tested, calbrated or sampled. The report shall

ot be reproduced except in ful withoul approval of DKSH Technology Limiled.

whiin fosnsury maTuTall 4
DKEH Technelogy Limked

wres 0260
2533 Sekhumi Road, Bangehak, Phrakhanong, Banghok HI260
Prons; Emait ik

Delivering Growth - in Asia and Beyond.

Error of indication

CAL-FM-CD1-14; 12 Sep 2022

Without Adjustment
Job No. WO -00008313
Readability:0,0001g

10,0004

0.0003

0.0002

0.0001

-0.0001 L

-0.0002

-0,0003

-0.0004
01

¥ Erroref indication

1 10 100 1000

Display of balance

=LUncert (+) =Uncert (-}

&z DKSH

Certificate No.: C01233748 Page: 2of 2
Calibration Results:
Without Adjustment
Eccentric Ermor; Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference,
; ol | bl Mominal Test Valus 100 (@
@)@ Reference Paints (g)
A B c o E
- -0.0001 10,0000 0,0001 -0,0001
Repeatability: Determination of the standard of weighing balance., 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 _ 0.00008
Emor of indication from nominal or mass value., Readabil 0.0001  (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(g (g (g} (g (@ ‘
0.1 0.10000 0.1000 0.0000 0.00011 2.04
02 0.20000 0.2000 0.0000 0.00011 2.04
05 0.50000 0.5000 DO&OD_ ) --O._OE‘I_ Rl 2.04
1 1.00000 1.0000 0.0000 0.00011 2,04
2 2.00001 2.0000 0.0000 0.00011 2,04
5 499999 5.0000 0.0000 0.00011 2,04
10 10.00001 10.0000 0.0000 0,00011 2,04
20 19.99998 20.0000 0.0000 0.00012 2,03
50 49.90904 50.0000 0.0001 0.00013 202
100 99.99097 1000000 0.0000 0.00017 201
200 198.99993 199.9999 0.0000 0.00030 2,00
The End of Certificate
Dk Ty -
T g e A i
Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14; 12 Sap 2022
&z DKSH
lwunsredaudnmwiadasd

sfimaAiasiia: Balance

Ju: BSAZ245-CW

@it lueu: WO-00008313

wnpRUASD: 34490341

nREnY (Fu) ATIREEL (F)
02 Nov 2023 TR IAER 02 Nov 2023 WUTEILE
Unf | lané Unéi | Lning
Ganeral

=] O 1. d@wlAdapter, power supply 220/110V = m}
&= (m | 2. ArmEnERIRRTEInfuRY (Cover) ] O
& m] 3. avwdnygseigavoessini | ]
[ m] 4. melfusduusmndato = ]
] [m] 5 msmouAustsnling = o
=] ] [ ﬂ'l'lllﬂ'll]}‘\n;uihl Display ] m}
[ [m] 7. meuAneHsuae Display wimaiiwiln ] m]
[m] o 8 amsavnuds (Stopper) / pan support = ]
| a 9. it Function Internal / External = m|
= ] 10, erwsemsashiEsaEManuAsuIM ad cell | @ ]
[ [m] 1. AnmswiRRey o doufideeia = O

W |

Service Engineer

A/ Ruvsoaiors A TuTal 4
OKSH T Linkod
‘2533 AT PRI PERws P T 10260
252 Sushuril Fioad, Bangchak, Phrashancng, Bangiok 10260
Phone: 166 7638 it Wibsite:

Delivering Growth - in Asia and Beyond,
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&= DKSH

Hlac-mRA % Certificate of Calibration

NSCTISITIS IF_\'I)!

Equipment: Balance Certificate No.: C01233752
Model: ME36S Issued Date: 06 November 2023
Serial No. (or ID.): 27206085 Job No.: WO0-00008313
Manufacturer: Sartorius Page: 10of 2
Condition: In condition

Customer: Integrated Research Center Co.,Ltd.

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condition: ~ Temperature 23 °C + 08°C

Humidity 59 %RH  + 3.3 %RH

Callbration Place: Double A (1991) Public Company Limited.
(Water Labaratory IP1 (Balance Room))
1 Moo 2, Thatoom, Srimahaphot,

Prachinburi 25140 Thailand.

Calibration By: Mr. Piyapat Saidoung

Calibration Date: 01 November 2023

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02222418

Srnea ¢ Sasure e S inematons
international or national standard or other recognized national standard laboratories.

The measurement uncertainy stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results refate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

Delivering Grawth - in Asia and Beyond, CAL-FM-C01-14: 12 Sep 2022

Without Adjustment
Job No.WO-00008313
Readability:0.001mg

Error of indication

01

0.08

1 10 100 1000 10000 100000

Display of balance

XErrorof indication =Uncert (+) =Uncert (-)

&= DKSH

Certificate No.: C01233752 Page: 2 of 2
Calibration Results:
Without Adjustment

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

Test Value 10000 (mg)
Reference Points (mg)
A B [¢] D E
- 0.001 0.001 -0.001 -0.002
lity: Determination of the standard deviation of weighing balance., Readability 0.001  (mg)
Nominal test value (mg) Standard Deviation
2000 0.0011
20000 0.0011
Error of indication from nominal or mass value., ili 0.001  (mg)
Nominal Value | C Mass Disp Value Error of Indlcation Uncertalnty

(mg) (mg) (mg) (mg) (mg) )
1 1.0010 1.001 0.000 0.0034 2.01
5 5.0010 5.001 0.000 0.0034 2.01
10 9.9990 9.999 0.000 0.0041 2.00
50 50.0010 50.001 0.000 0.0063 2.00
100 100.0020 100.002 0.000 0.0082 2.00
500 499.9980 499.999 0.001 0.013 2.00
1000 1000.0000 1000.000 0.000 0.016 2.00
5000 4999.9910 4999.989 -0.002 0.027 2.00
10000 10000.0070 10000.003 -0.004 0.033 2.00
20000 19999.9810 19999.976 -0.005 0.048 2.00
30000 29999.9880 29999.982 -0.006 0.080 2.00

The End of Certificate

i 10260
nighick 10260
hicom  Wiskeste: www.dhish comiscientiic-thaisand

thon G

CAL-FM-C01-14: 12 Sep 2022

&= DKSH

unsasaudnintad
w@afilue: WO-00008313
afiaia3aviia: Balance Tu: ME36S mungaIAZaY: 27206085

n599daY (3u) A5 (A1)

01 Nov 2023 s1uMsasAgA 01 Nov 2023 MU
Und | hivni Und | bing

General

] ] 1. du'lW/Adapter, power supply 220/110V ] a

[m] [m] 2. mwuauusrﬁmmnizqnﬁuau (Cover) [m] a

] a 3. arwAysaigeunysdini = [m]

= [m] 4. nsdsussduvasandaedas [} m]

] a 5. nsmavausuanlung = [m]

] a 6.  awaNysniuas Display =] m]

o [m] 7. nsuanIWavay Display ndnwimin o [m]

= ] 8. amsavaud (Stopper) / pan support [m] a

[m} [m} 9. n1svinuaay Function Internal / External [m} [m}

=] a 10, ArwaanvasinlAiasnuanuazunu load cell =] m]

m] [m] 1. anmswesan o anudidoeias o [m]

wematRlGN/aaLuR ©

Service Engineer

it Fomiosas o TuTad o
o nckogy L

owth - in Asia and Beyond,
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Alrgas

Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Fart Number: E03NIGSEBOADDZO 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 Qutlet; 880

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

Expiration Date: SeE 05, 2026

usng the assay procecures listed. Analytical

does not requ

humalurl Badis unkess otrees

cardarce with “EPA Traceability Profocol for Assay and Cerification of Gaseous Calioration Standards (May 2012)° docament EPA
0 for analytical imerferance. Tris cyinder has a total analytical
uncertamty as stated beiow with 8 confidence level of 55%, There are no Signiicant impurites which alfect @ use of this calbrason misture, All coNCeryalcns are on a

| Instrument Calibrated :

Do Mot Use This Cyinder baiow 100 paig.i.e ognpascals

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Mathod Uncertainty Dates
WO 0 FPM 50.71 PPM a1 +i- 1.4% NIST Traceable 08/2712018, A052018
NITRIC OXIDE 50.00 FPM 50,67 PPM 61 +i- 1.4% NIST Traceable D8r2Z712018, (AO52018
SULFUR DIOXIDE 50.00 PPM 50.54 PPM G #i- 1.0% NIST Traceable D8r2712018, (A052018
MITROGEN Balance
=
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uneertainty Expiration Date
NTRM 18080825 CC442585 £0.42 PPM NITRIC CXIDE/NITRC +-0.8% Jun 27, 2020
PRM 12388 5604119 29.86 PPM NITROGEN DIOXIDE/AIR + 1.5% Jun 02, 2017
GMIS 7042010104 CC502941 5,101 PPM NITROGEN DIOXIDEMNITROGE +-2.0% Jun 01, 2020
NTRM 1401013 KALDD437E 49,08 PPM SULFUR IHOXIDENITROGEN +-1.0% Apr 17, 2024
The SAM. PRM or AGM noted sbeve is cnly in referance i the GMIS used in the assay and nol part of the anslyss
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principl Last Multipoint Calibration

alytic nciple t Ll
Nicolet 5700 APYY1100381 NO FTIR Aug 0%, 2018
Nicolet 6700 APY1100381 NO2 FTIR Aug 31, 2018
Nicolel G700 APW1100381 502 FTIR Aug 30, 2018

Triad Data Available Upon Request
NOTES:PO# 5218003035

Net weight: 2736 grams
‘Gross weight 17383 grams

This calibration atd. has been certified in accordance with the May 2012 EPA Traceability Protocol
Document EPA-S00/R-12/531. AN testing processes and measurements canform to the reguirg
ISOVEC 17025 and to Awrgas 150 9001:2008 and relate only 1o items identified on this cery
are certified to be NIST Traceable with total uncertainty &s detailed under Analytical Unceg
decurnent shall not be reproduced in full without writlen apgeoval of the issuer,

NG CERT No. 3082.05

Page 1 of 82-401285019-1

AVTISTR AR
T THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-67/0176 MTC No. EEL. BP. 7/0167

BRequest No.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, pi

ding a level of e of app ly 95%.
Nominal Output of Unit Under Test=94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 .40 dB
2. Frequency
Standard Micropt M, d Freg Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +15 +1.0%
3. Total distortion
Standard Micropt M d Total di Uneertainty Tolerance limit
Type (%) %) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.50 +0.50 £3.0%

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

tion was not included.

Date of Calibration
Date of Issue

5 Jan. 2024

5 Jan. 2024
End of Certificate

The results relate anly to th
the Report/Cetificate and publicity of the results excepl

ission is obtained fram the govamar of TISTR.

(ACCREDITED)

;

FMBLMTC.002 Rev,

Head Office
35 Mu 3 Tarmbon Khiong Ha. Amphoe Khlong Luang,
h thumithani 12120, Thailand

Office/Laboratory Office
Sei 1€, Bangpoo Industrial Estate, Sukhurmwit Road,
Amphoe Muang, Changwat Sarmutprakan 10280, Thaland
Tel. (£ 3 1672-80 ext. 115, 116

2579 1121-30 ext. 5218, 5225, 5217

196 Phahanyothin Rosd, Chatuchak, Bangkok 10900
Thatand

Date of Calibration

Head Office
35 Mu 3 Tamban Khkong Ha, Amphoe Khlong Lusng,

[ Achertising the Repait

Head Office
35 Mia 3 Tambon Khiong Ha, Amphoe Khiong Lusng,
Changwat Path

HSC-TISITIS 1028
CALIBRAT

ATISTR
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL

ESEARCH (TISTR)

Request No. 21-67/0176 MTC No. EEL. BP. 7/0167

CALIBRATION CERTIFICATE

by : Integ 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 Testing Service Centre,

Soi 1C, Bangpoo Industrial Estate, $

Rd., Muang, Samutprakan 10280,

Ambient Environment

Description : Sound Calibrator Temperature 123+ 3)°C
Manufacturer : ACO 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,

3. Programmable Attenuator Tamagawa 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 Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This

has been

| against {ards 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 3 Jan. 2024

5 Jan. 2024

esults reda
of the

anly ta the items tested/callbrated or
except in full are prohibited unless written

Advertising the Repert/Certificate and puk s obtained from the governor of

FMBLMTC.002 Rew.s
Office/Laboratory
5 Bangpoo industrial Estate, Sukhumvit Aoad,

Office

ahoryothin foad, Chatuchak, Bangkos 10600,

2323 1672-80 ext. 115, 116
2323 9145 Fax.

2575 1121-30 axt, 5219, 5225, 5217
52

sumalesgtistr.or.th

b
e N5C-TISETIS 17028
TUTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |
Request No. 21-67/0177 MTC No. EEL. BP. 160167 |

CALIBRATION CERTIFICATE

d by H R h Center Company Limited.
Address : 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140,
Calibrated at + Electrical and L ¥, y and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10230,

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperature H(23L3°C
Manufacturer  : ACO Relative Humidity ~ :(50£15)%
Model : 6236 Ambient Pressure :(101.32521.5) kPa
Serial No. - 100144

Microphone : Type 7052 No. 79844

Preamplifier

Standards used :

. Band Pass Filter Wavetek 7524 S/N 90010494,

b

Condenser Microphone Brilel&Kjaer 4180 S/N 2R89871.

. Decade Attenuator Ando AL-205 §/N 00464602,
Function Arbitrary Waveform Generator Agilent 332204 SN MY 44042668

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

;o

Digital Multimeter Fluke 85204 S/N 4985007,
Pistonphone Rion NC-72 S/N 00402446,

~

=

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

Date of Receipt : 3 Jan. 2024

Date of Calibration  : 7-8 Feb, 2024

The ¢

ty of the results except in full ar

FAMLBLMTC.002 Rew.d
Office/Laboratony
Bangpoo Industrial Estate, Sukhurmt Road,

Office
196 Prahonyorhin Road, Chatuchak, Bangeck 10600,

i

ha

12120, Thalland

{B6] 0 25

1672-80 ext

115, 116 0 1121-30 oxt. 5219, 5225, 5217

Fa. [66) 0 2323 9165
E-mail : mbcgtistr.ce.th

79 BS9Z
maleegiistr.orth

Fax.

123 9165
E-mail : mitegtistr.orth

9 8552

E-mail : rumpaigtistr.orth Wabsitexwsen tistr.orth sumaleegtistr.orth
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yAC

NSC-TISI-TIS 17025
CALIBRATION 0037

=

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No.21-67/0177 MTC No. EEL. BP. 16/0167
9. Power Amplifier Briiel&Kjaer 2706 S/N 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No, 215300.

11. Digital Multimeter Agilent 344014 S/N MY 44005560,

12, Py At tor T

TPA-303A S/N 2212

Calibration Procedure :
This i was calit

no CP-102-02 and CP-102-03, which
were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

1 by using

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

Metrology (Thailand).

4s 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 iplied by a ge factor
k=2, providing a level of of approxi 5%
Date of Calibration  : 7-8 Feb. 2024

The rasults relate cnly to the items testedfcalibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are probitited unless written permission is obitaned fram the gevemor ol

FMBLMTC.00Z Rev

Head Office Office/Laboratary Office

35 M 3 Tarmbon Kilong Ha, Amphos Whiong Luarg, 5o 1C, Bangpoo industrial Estate, Sukhurrt Road, 196 Phahonyothin Road, Chatuchak, Barghok 1090C
‘Changwat Pathumthars 12120, Thalland Amphoe Musng, Changwat Samutprakan 10280, Thaland Thailand

Tel, (66) 0 2577 9000 Tel. (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) D 257% 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Faw {66) ( 2579 8552

E-mail : rurmpaigtistr or th Websitewwwctistrorth  Emall : micgtistrorth E-mail : surnaleegstistr.er.th
- TITISTR CALTBRATION 0037 o
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-67/0177 MTC No. EEL. BP. 16/0167
1A 1 signal test of freq B
Frequency |Dieviation from frequency respense (dB)) Accey limit L; i Mai permitied

(Hz) A-weight | Coweight Flat class 2 (4dB) (+dB} of mensurement (+dB)
125 0.3 0.2 0o 15 045 0.6
1000 0.6 -6 L6 1.0 0.45 0.6
3000 -4.5 -44 4.6 50 0.45 0.7

4. Electrical signal test of frequency weightings S
Frequency | Deviation from frequency resy 1) ptance limit L permitted i

{Hz} A-weight | C-weight Flat class 2 (zdB) (+dB) of measurement (+dB)
63 0.2 01 01 20 0.20 0.6
125 0.1 0.1 0.1 1.5 0.20 0.6
250 ol 0.0 0.0 1.5 0.20 0.6
500 0.1 0.0 0.0 15 0.20 0.6
1000 0.0 0.0 0.0 L0 0.20 0.6
2 0400 0.2 0.0 0.1 20 0.20 0.6
4000 0.4 0.2 0.0 3.0 020 0.6
8 000 -0.3 -0.2 0.1 5.0 0.20 0.7

Date of Calibration  ; 7-8 Feb. 2024 .
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1. Absolute Sensitivity —
Reference Acoustic Measured value (dB) | Deviation [Acceptance limit| U permitted inity
Signal (dB) Before adjus After adjust | value (dB) | Class 2 (td) (+dB) of measurement (rdB)
113.96 1144 114.0 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 114.8 dB.
2. Self-generated noise
2.1 Normal test
Measured value u permitted
{(dB) (+4B) of measurement {+dB)
208 0.10 NiA
2.2 The microphone of the sound level meter was replaced by electrical signal input device

Freg: d value L i 7 itted i
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 15.4 .10 N/A
C-Weight 247 0.10 NiA

Flat 274 0.10 NIA
: 7-B Feb. 2024

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

Advertising the Aeport/Certificate and publicity of the results except in full are prahibited Unless written perrission |5 cbtained from the govemar of TISTR.
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5. Long-term stability
Time Measured Value | Deviated value | A limit Uneertair permitied
(dB) (dB) class 2 (+4B) (=dB) of measurement (+dB)
Begin 94.0
End D 0.0 0.3 0.10 0.1
6. Frequency and time weightings at 1 kHz
6.1 Fregquency welghtings at 1 kHz
Frequency | Measured Value | Deviated value | Acceptance limit u Aaxi permitted
Weighting (dB) (dB) class 2 (£} (+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 02
Flat 941 L8] 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Deviated value | Accep limit U permitied
Weighting (dB) (dB) class 2 (£dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0z
Slow 94.0 0.0 0.1 0.20 0.2
Leq 4.0 0.0 0.1 0.20 02
Date of Calibration 7-8 Feb. 2004 _-
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| |
7- Level linearity on the reference level range | 7. Level linearity on the reference level range I
Anticipated | Measured Value | Deviated value limit Uneertai imum- mcaiiny Anticipated | Measured Value | Deviated value | Acceptance limit Un ¥ imum-permitted y |
value (dB) (dB) (dB) class 2 (+dB) (+48) of mensurcment (+dB) | b (D CE) o P i e ar TR |
122 121.9 -0.1 11 0.30 0.3 = = 5 T =] 03 |
| 121 1209 0l L1 0.30 03 | 3l 311 0.1 ] 030 03 I
120 119.9 -1 L1 0.30 0.3 | 10 0.1 0.1 L1 030 0.3 _l ;
19 1189 0.1 11 0.30 0.3 | |
1 L8 =l 1! 2z A i 8. Level linearlity including the level range control I
109 108.8 02 1.1 0.30 03 At reference sound level on the reference level range I
104 103.9 0.1 1.1 0.30 03 R |, Attt b | Wicasrcd hoe | hovicond PR FTon B e ey
i b 2o L L L (@8) @) |vale@m) | cass2(2a) | (i) of measurcment (+dB)
9 94.0 0.0 L1 030 03 40-130 94.0 94.0 0.0 L1 0.30 03
89 889 -0.1 1.1 0.30 0.3 30-120 94.0 94.0 0.0 1.1 0.30 03
54 M0 0.0 1.1 0.30 e 20-110 94.0 94.0 0.0 1.1 0.30 03
i) 78.9 01 L1 0.30 03 20-100 94.0 940 0.0 11 0.30 03
74 74.0 0.0 1.1 030 03
69 69.0 0.0 1.1 0.30 0.3
64 63.9 =01 1.1 0.30 0.3
59 589 -0.1 1.1 0.30 0.3
54 53.9 0.1 1.1 0.30 0.3
49 48.9 0.1 11 030 0.3
44 439 0.1 11 0.30 0.3
9 38R 0.2 1.1 0.30 0.3
34 34.0 0.0 1.1 0.30 0.3
33 330 0.0 1.1 0.30 0.3
Date of Calibration - Date of Calibration : 7-8 Feb. 2024 -
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8. Level linearlity including the level range contral | 10. Peak C sound level ‘
At reference level at 5 dB greater than the under-range on a level mnge | Number of cyclosin | Anticipated | Measured | Deviated | Acceptance limit] Uncertainty | Maxinum-permitied uncertai
Range | Anticipated value | Measured value | Deviated |Acceptance limit] Uncertainty | M permitted uncertainty test signal valuc (dB) | value (dB) | value (dB) | clss2 (+dB) | (+dB) of moasurement (+dB) ‘
(dB) (dB) value (dB) | class2 (+dB) | (+dB) of measurement (2d8) | Complete cycle 1254 125.8 0.4 3.0 0.20 0.33
a0-130 45 450 0.0 11 0.30 0.3 Positivehalfcycle | 1244 | 1242 | 02 20 0.20 0.35 ‘
30-120 35 350 0.0 1.1 030 0.3 | Negative half cycle 124.4 124.2 02 20 0.20 0.35
20110 25 253 03 L1 0.30 0.3 ' ‘
20-100 25 252 02 1 030 0.3 i T |
20-90 25 25.3 0.3 L1 0.30 0.3 Measured value (dB) Deviated limitf U i i permitted uncertanty |
20-80 25 25.1 0.1 1.1 0.30 03 e | ‘ Positive one-half cycle | Negative one-halfcycle | value (dB) | clss 2 (zdB) | (+dB) of measurement (+dB) |
1311 1311 0.0 1.5 0.20 0.25 I
9. Tone burst response
Time Toncburst Measured value | Deviated | Acceptance limit| Uncertainty | Maximum-permitted uncertainty 12. High-level stability
Weighting | Duration, Th (ms) (dB) valuc (dB) | class 2 (+dB) {+dB) of measurement (+dB) Time Measurcd Deviated vahue Acceptance limit Uncertainty Maximumm-permitted uncertainty|
200 1158 0.2 1.0 0.20 0.3 value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 2 98,8 -0.2 +1.0; -2.5 0.20 0.3 Begin 129.0
025 89.6 0.4 +.5;-5.0 020 03 End 129.0 A0 = - o
200 109.4 0.2 +1.0 0.20 0.3 |
Slow
2 #O.8 -0.2 +1.0; -5.0 0.20 0.3
200 109.9 0.1 *1.0 0.20 0.3
SEL 2 0.0 0.0 +1.0; -2.5 020 0.3
0.25 80.9 -0.1 +1.5;-3.0 0.20 0.3 J
Date of Calibration - 7-8 Fcb. 2024 &) End of Certificate 9/9
EM.ELMTC.002 Rev o ) T o - i MTC.DOZ:'?;‘
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CALIBRATION CERTIFICATE
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NSC-TISI-TIS 17025

TTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNDLOGICAL RESEARCH (TISTR) —‘
Request No. 21-67/0177 MTC No. EEL. BP. 17/0167
9. Power Amplifier Briiel&Kjer 2706 /N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 344004 S/N MY 44005364,

Submitted by d Research Center Company Limited. 12. P ble A T TPA-303A S/N 2212.
Address - 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140
Calibrated at - Electrical and Electronic Standards Lat v, Industrial Metrology and Testing Service Centre. Calibration Procedure :

Soi 1€, Bangpoo Industrial Estate, it Rd., A.Muang, kan 10280. This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
Instrument Calibrated : Ambient Environment were hased on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
Description : Integrating Sound Level Meter Temperature HBEHC procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer  : ACO Relative Humidity (S0 15)% direct measurement method. The acoustic signal test was performed in an anechoic room with the
Model 16236 Ambicnt Pressure : (101.32521.5) kPa measurement method.
Serial No. : 100145 This i has been calibrated against standard: d at the Electrical and Electronic Standards
Microphone : Type 7052 No. 78400 Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplificc  :-

Metrology (Thailand).

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

Band Pass Filter Wavetek 752A S/N 90010494,
Condenser Microphone Brilel&Kjer 4180 S/N 2889871,
Decade Attenuator Ando AL-205 S/N 00464602,

measured values only.

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

k=2, providing 1 level of confidence of approximately 95%.
Function/Arbitrary Waveform Generator Agilent 332204 8/N MY 44042668,

Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
Digital Multimeter Fluke 8520A S/N 4985007,

Pistonphone Rion NC-72 5/N 00402446_

. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

I ST

Date of Receipt : 3 Jan. 2024

- 7-8 Feb. 2024 L/

Date of Calibration Date of Calibration  : 7-8 Feb, 2024 2/

The results relste only to the fems testeddcalibrated or value asskned.

Achvertising the Repart/Certificate and publicity of the results except in full are prohibited uriess writtn permission is abtained from the gowemar of TISTR.

The results relate anly to the iterns testeddcalibated or value asskned.
Advertising the RepartACertificate and publicity of the results except in full are prohibited unies wiitten permission i cbiained fram the govermcs of TIETR.

FIM.BLMTC 002 Rev, FMELMTC.002 s
Head Office Office/Laboratary Office Head Office Offic
) . a/Laboratory Office
élsuun?w. mrl;ongﬂa.hnptne Khorngluang  Soi 1€, Bangpoo industrial Estate, Sukhurmit Road, 196 Phahonyothin Road, Chituchak, Bangkok 1000 35 Mu 3 Tambon Khlong Ha, Amphoe Klong Luang.  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rosd, 196 Phahanyainin Road, Chatuchak, Banghok 10900
hangeat Pathurmthani 12120, Thatand Arnphoe Muang, Changwal Semutpeakan 10280, Thaland  Thalland [« t Pathumthani 12120, Th Thailand
il TeL (86) 0 2579 1121-30 e, 5219, 5225, 5217 hangwat Fathus i , Thailand Amphoe Muang, Changeat Samutpakan 10280, Thaland il

Tel. (66} 0 2323 167280 ext. 115, 116

Tel (66} 0 2577 9000
Fax. (66) D 2323 9165

Faw, (66) 0 2577 2009

Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66 0 2579 8552

Tel. {56) 0 2323 1672-80 ext. 115, 116

i e s Fae (6) 0 2323 9185

Fa. (66) 0 2579 8592

E-mail : rumg or th Web: tistrocth  E-mal - micgtistr.octh E-mail ; sumaleegtistr.or.th E-mail : n orth tistroth  E-mail : mibcgtistr.onth E-mail. - sumalesgtistr.or.th
MTISTR CATRRATION 0037 } nATISTR NSCnseTs s -
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0177 MTC No. EEL. BP. 170167 Request No,21-67/0177 MTC No. EEL. BF. 17/0167
1. Absolute Sensitivity 3. Acoustical signal test of [requency weightings
Reference Acoustic Measured value (dB) | Deviation limit) U Maimum-pemmiticd Frequency | Deviation from frequency response (dB) Acceptance limit u i i permitted
Signal (dB) Before adjus] After adjust | value (dB) | Class 2 (dB) | (+dB) of measurement (+dB) M) | Acweight | C-weight Flat chass 2 (44B) (+dB) of measurement (4d8)
113.96 122 114.0 0.0 Lo 0.30 NiA 125 0.0 0.0 0.0 15 045 0.6
Note: The external calibration adj was firstly p i The internal calibration adjustment 1000 0.8 -0.8 0.8 1.0 0.45 0.6
was then completed at the display of 115.9 dB. 8 000 46 45 4.7 50 0.45 0.7 J
2. Self-generated noise 4. Electrical signal test of frequency weightings Sae
2.1 Normal test Frequency | Deviation from frequency respo limit L i imum-permitted i
Measured value U i i permitied (Hz) A-weight | C-weight Flat class 2 (£dB) (+dB) of measurement (+dB)
(dB} (+dB) of measurement (=dB) 63 0.1 0.0 0.0 20 0.20 0.6
189 0.10 NIA 125 0.1 0.1 0.2 15 0.20 0.6
250 0.0 0l 0.1 15 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.1 0.0 0.0 15 0.20 0.6
Frequency d value | Uncertai Aaximum-permitted . 1000 00 0.0 0.0 10 020 0.6
Weighting (dB) (+dB) of measurement (+dB) 2000 0.1 0.0 0.0 20 0.20 0.6
A-Weight 16.7 0.10 N/A 4000 0.3 -0.2 0.0 30 0.20 0.6
C-Weight 256 0.10 NiA 8000 0.3 02 02 50 0.20 0.7
Flat 8.7 0.10 N/A
Date of Calibration  : 7-§ Feb, 2024 _- Date of Calibration - 7-8 Feb. 2024 J
Achvartising the Report Centificate and punTl:ﬁ;‘{:{ﬁ:’f:::n:::;t:{:ﬁ't:et:;;m?:iffw:::: :;f;..“l:n s obtained frarn the governor of TISTR, Addvertising the Report/Certificate and m;:;;l:f:,‘;’i::.‘.::Z;:::m'::m;iﬁfx;ﬁ;:f ::ryr:::dm I abtdned from the governor of TISTR.
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Request No.21-67/0177 MTC No. EEL. BP. 17/0167

5. Long-term stability ‘

Time Measured Value | Deviated value limit U i i permitted .
{di) (dB) class 2 (4dB) (+dB) of measyremens (+dB) ‘
Begin 94.0
End 0 00 03 0.10 0.1 ‘
6. Frequency and time weightings at 1 kHz ‘
6.1 Frequency weightings at 1 kHz ‘
Frequency | Mensurcd Value | Deviated value A lienit L i i permiticd
Weighting (dB} (dB) class 2 (dB) () of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
Coweight 94.0 00 02 020 0.2
Flat 94.1 0.1 0.2 020 02
6.2 Time weightings at | kHz
Frequency | Measured Value | Deviated value 7 limit 1 i i permitied
Weighting (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 020 0.2
Leg 94.0 0.0 0.1 0.20 0.2

Date of Calibration  : 7-8 Feb, 2024 -

The results relate only to the iems tested/callbrated or value assigned —
Acbvartising the Report/Centificate and publicty of the resilts exeapt in full are prohibited unless written permissian is obianed from the govemar of TIS
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Request No. 21-67/0177

7. Level linearity on the reference level range ‘

Anticipated | Measured Value Deviated value limit 1 i permiticd i ‘
value {dB) (di) (dB) class 2 (+dB) (+dB) of measurement (+dB) |
2 320 0.0 1.1 0.30 03 ‘
il 31 0.1 L1 0.30 0.3 |
[ 30 30.1 0.1 L1 0.30 03 ‘
|
8. Level linearlity including the level range control ‘
At reference sound level on the reference level range
7 )
Range Anticipated value | Measured value | Deviated [ limit] 1 permit
{dB) (48) value (dB) | class 2 (£dB) (dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 L1 0.30 03
20-110 94.0 940 0.0 1.1 0.30 0.3
20-100 94.0 94.0 0.0 1.1 0.30 03
Date of Calibration  : 7-8 Feb, 2024 j
am The results relate anly to the items tested/calibrated or value assigned.
Achvertsing the Report/Cartficate and publicty of the results xept in full are prohibited unless witten permissice is obfained fiom the grvmmor af TR
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value | A limit 1 permitted
value (dB) (4B} (dB) class 2 (+dB) (hdB) of measurement (+dB)

122 1219 -0.1 11 0.30 0.3
121 1209 0.1 1.1 0.30 03
120 119.9 0.1 1.1 030 0.3
19 1189 0.1 11 0.30 0.3
114 1138 0.2 11 0.30 03

| 109 108.8 0.2 11 0.30 0.3
104 103.9 -0.1 11 0.30 0.3
99 99.0 0.0 1.1 0.30 03
94 94.0 0.0 1.1 0.30 03
89 £8.9 -0.1 L1 0.30 03
84 84.0 0.0 1.1 0.30 03
7 789 -0.1 11 0.30 0.3
74 740 0.0 11 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 63.9 0.1 1.1 030 0.3
50 58.8 0.2 1.1 0.30 0.3
54 539 0.1 B 0.30 0.3
49 488 0.2 1.1 0.30 0.3
44 439 -0.1 L1 0.30 0.3
L) 388 0.2 1.1 0.30 0.3
34 34.0 0.0 14 0.30 0.3
33 330 0.0 1.1 0.30 0.3

Date of Calibration - 7-8 Feb. 2024
Arbvertising the Report/Certificate and put:-hﬁ:;'::f“'l:;'Irerlf:ftso::‘::?vitnmhﬁ::et:::ﬁlct:;nnii::;::: ;Tz‘sfon s obitained froem the govemor of TISTR.

FMBLMTC 002 Res

Head Office Office/Laboratory Office

35 Mu 3 Tamben khlang Ha, Amphoe Khlong Luang, 5o 1€, Bangpao Industrial Estate, Sukhurmvit Road, 196 Phahonyathin Read, Chatuchak, Bangeok 10500
Chargwat Pathumthani 12120, Thailand Amphoe Muarg, Changwat Sarmutpraken 10280, Thailand  Thailand

Tel. (66} 0 2577 9000 Tel, (66 0 2323 1672-80 ext. 115, 116 Tel (66) D 2579 1121-30 ext, 5219, 5225, 5217
Fax. [66) 0 2577 %009 Fa. (66) 0 2323 9165 Faue. {66) 0 2579 8592

E-mail : sumaleegtistror.th

YA

NSC-TISI-TIS 17025
CALIBRATION 0037

E-mail. - rumpaigetistr.onth Websiteowss tistrorth  E-mall : micgtistr.onth

=

TTISTA

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-67/0177 MTC No. EEL. BP. 17/0167

8. Level linearlity including the level range control

At reference level at 5 dB preater than the under-range on a level range
Range Anticipated value | Measured value | Deviated limit} 1 permi
(di) (dB) value (dB) | cluss 2 (xdB) | (1dB) of measurement (+dB)
A0-130 45 45.0 0.0 L1 0.30 0.3
30-120 35 350 0.0 1.1 0.30 03
20-110 25 254 0.4 L1 0.31 03
20-100 25 253 0.3 11 033 0.3
20-90 25 254 04 L1 0.30 03
20-80 25 252 0.2 11 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated v i) U i i permitted
Weighting | Duration, Th {ms} (dB) value (dB) | class2 (+dB) | (zdB) of measurement (+dB)
200 1158 0.2 +1.0 0.20 03
Fast 2 98.8 0.2 +1.0;-2.5 0.20 0.3
0.25 89.6 -0.4 +1.5;-5.0 0.20 0.3
Sl 200 109.4 0.2 L0 0.20 03
2 193 0.2 +1.0;-5.0 0.20 0.3
200 109.9 =01 1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 0.20 0.3
0.25 80.9 0.1 +1.5;-5.0 0.20 0.3 J
Date of Calibration : 7-8 Feb, 2024

The results relate anly to the items testecicalibrated cr value assigried.

Arhvartising the Report/Certificate and publicity of the results excapt in full are probibited unless written permission is abtaned fram the governor of TISTR i
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Changwat Pathumthani 12120, Thailand Amphce Musng, Changwat Samutprakan 10280, Thaftand  Thailand

Ted. (66} 0 2577 9000
Fax. {66] 0 2577 5009
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WSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177 MTC No. EEL. BP. 17/0167

10. Peak C sound level

Musmber of cycles in Anticipated | Measured | Devinted |Acceptance limit] Uncerainty Maximum-permitted uncertainty| |

test signal value (dB) | value (dB) | value (dB) [ class 2 (dB) (+dB) of measurement (+dB)
Complete cycle 1254 1258 04 a0 0.20 0.35 |
Pasitive half cycle 124.4 124.2 02 20 0.20 035 I
Negative half cyele 1244 124.2 0.2 20 0.20 0.35 |
I
11. Overload indication |
Measured valuc (4B} Deviasted | Accoptance limit) 1 y i permitted ¥ I
Positive one-half cycle | Negative one-halfeycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB) |
131.1 131.1 0.0 1.5 0.20 0.25 ‘
12. High-level stability ‘

Time Measured Deviated value Acceptance limit Uncertainty Maximam-permitted uncertumty
value (dB) {dR) class 2 (+dB) (+dB) of measurement (+dB)
- el 0.0 03 0.10 0.1
End 129.0

lue assigre
ten permission Is ohtaned fr

e governcr of TISTR

=ing the Aepor

FMBLMTC 002 Rev.
Office
166 Phahomyethin Rnad, Chatuchak, Bangkok 10900
]
d. (66) 0 2579 1121
Fa. [66)
E-mail : sumaleegt

Head Office
Tarmibon Khiong Ha, Amphoe Khlong Luang

E-mail

NEC-TISI-TIS |7
CALIBRATION 0

7-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0177 MTC No. EEL. BP, 10/0167
9. Power Amplifier Brilel&Kjaer 2706 S/N 1517650

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300

11. Digital Multimeter Agilent 34401 A S/N MY44005560. |

12. Programmable Attenuator Tamagawa 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 i at the Electrical and Electronic Standards

1 against

Laboratary (EEL), which are traceable o the International System of Unils 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 multiplicd by a coverage factor

providing a level of confidence of approximately 95%.

26 Jan. 2024 2/9

Date of Calibration

Fead Office
35 Mu 3 Tambon K honyothin Road, Chatud
Changwat Pathumthari 121 Thellond  Thaland

91y b

) ext, 5219,

NSC-TISITIS 17
CALIBRATION 003

TUTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

'C No. EEL. BP. 100167 |

Request No. 2167

| CALIBRATION CERTIFICAT

Submitted by ated Research Center Company Limited,

Address : 122 Moo 2, T.Thatoom, A.Stimahaphote, Prachinburi, 25140

Calibrated at  Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deescription - Sound Level Meter Temperature {23+ 3)°C
Manufacturer 1 ACO Relative Humidity {50+ 15)%
Model 1 6236 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 192014

Microphone : TOSZNR No.

Preamplifier
Standards used :
1. Band Pass Filter Wavetek 752A S/N 90010494
2, Condenser Microphone Brilel&Kjer 4130 S/N 2889871,

3. Decade Attenuator Ando AL-205 S/N DM64602.

4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,

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

6. Digital Multimeter Fluke 8520A /N 4985007,

7. Pistonphone Rion NC-72 S/N 00402446, |

8, Measuring Amplifier Briel&Kjer 2636 S/N 1537484, |

Date of Receipt 3 Jan. 2024

Date of Calibration : 26 Jan. 2024

port/Certificate and pu

Head Office

Office/Laboratory

Sai 1€, Bangpoo Industrial Estate, S

35 Mu 3 Tamiban Khlong Ha, Amphoe Khlong Lusng, wurmwat Road,

0, Thalland Changwat Samutprakan 10260, Thalland
115, 116
tistrorth
NSCTISITIS 17
ITISTA CALIBRATION

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-670177 MT

* No. EEL. BP. 10/0167

1. Absolute Sensiti

Reference Acoustic Acceptance

| Measured value (dB) | Deviation Uncertainty | Maximum-permitied uncertainty
Signal (dB) Before adjust| Afier adjust| valucldB)| limit class 2(+dB)f  {+dB} of measurement {+dB)
113.91 113.7 113.9 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 1142 dB.

1. Sell-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement {+dB)
0 0.10 NiA

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

Frequency Mn.‘as'.lrr;i- Uncertainty | Maximum-permitted unc
Weighting [ value (dB) (+dB) of measurement (+dB)
A-Weight 3 []:l[} i
) ”\'].l[? NiA .
223 0.10 NiA
Date of Calibration : 26 Jan, 2024 319

results redate only to ¢ % vl e .
A : Certificate and publicity of tha mes 24 o e T the gowvernor o

FMBLMTC.002 Fav.t
Head Office
35 Mu 3 Tambon Khiong Ha,
Cha R, 1

e Khlong Luang
Thailand

s, Banghok 10500,

t. 5219, 5225, 5217
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1TISTA CALIBRATICON 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No. EEL. BP. 10/0167
1A signal test of freq) y weigl
Frequency | Deviation from frequency respanse p limit | LI axi itted inty |
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB} of measurement (+dB)
125 0.6 0.8 0.6 1.5 045 0.6
1 000 A9 -L0 0.8 1.0 0.45 0.6
8000 L1 1.3 1.4 50 0.45 0.7
4, Electrical signal test of frequency weightings
Frequency | Deviation from frequency response A Timit | U inty i permitted
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement {+dB)
63 0.1 ol o0 20 0.20 0.6
125 0o 0.1 0.0 15 0.20 0.6
250 0.0 0l 01 15 0.20 0.6
500 0.0 o1 0.1 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.2 0.0 0.0 2.0 0.20 0.6
4000 -0.5 04 0.1 30 0.20 0.6
8000 -0.7 0.6 0.2 5.0 0.20 0.7
Date of Calibration © 26 Jan. 2024 419
B The results relate anly to the items tested/calibrated or value assigned. i
Achvertising the Report/Certificate and publicity of the results except in full are probibited unkess wiitten pammission s obtained from the governor of TISTR.

NEC-TISITIS 17025
UTISTA CALIBRATION (037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) —|
Request No, 21-67/0177 MTC No. EEL. BP. 10/0167
5. Long-term stability
Measured Deviated | Aceep limit u Aaxi permitied
Time
value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94,0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency welghtings at 1 kiz
Frequency Measured Deviated Accep limit ! P d
Weighting value (dB) value (dB) class 2 (+dB) (+dB) «of measurement (+dB)
A-weight 94.0 00 0.2 0.20 02
C-weight 94.0 0.0 02 0.20 02
Flat 4.0 0.0 02 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated A lirmit u P d
Weighting value (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
Fast 4.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 26 Jan. 2024 519
The results relate anly to the items tested/calibrated of value assined. l
Advertising the Report/Certificate and publicity of the reslts except in full are prohibited wnless witten pemission is cbtainad from the govermos

FMBLMTC. 002 R,
Head Office Office/Laboratory Office
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Changwat Fathumthar 12120, Thailand Aenphioe Muang, Changwat Samutpraien 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (56) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fac {66) 0 2323 9165 Fa 56} 0 2579 8552
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MTC No. EEL. BP. 1040167

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-67/0177

7. Level linearity on the reference level range

Anticipated Measured Deviated Accey limit u i Maxi permitted
value {dB) value (dB} value (dB) class 2 (+dB) (+dBy of measurement (+dB)
123 1230 0.0 11 030 03
122 122.0 0.0 11 0.30 0.3
121 121.0 0.0 L1 0.30 0.3
120 120.1 0.1 L1 0.30 03
19 119.0 0.0 L1 030 03
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 L1 0.30 03
104 104.0 0.0 1.1 0.30 0.3
9 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 03
89 89.0 00 1.1 0.30 0.3
84 B0 0.0 1.1 0.30 0.3
9 79.1 0.1 1.1 0.30 0.3
4 .1 0.1 1 0.30 03
69 69.1 0.1 L1 0.30 0.3
64 64.0 0.0 11 0.30 0.3
59 59.0 0.0 1.1 0.30 03
54 54.0 0.0 1.1 0.30 03
49 49.0 0.0 L1 0.30 0.3
44 44.0 0.0 11 0.30 03
39 19.0 0.0 1.1 0.30 03
Date of Calibration © 26 Jan. 2024 6/9

The results relate only to the items tested/calibrated or value assigned.
Advertising tha Repon/Cerificate and publicity of the results sxcept in full are prohibited unless written permission i btaned from the gowemar of TETR

FMBLMTC002 Rev.
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Office/Laboratory
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Request No. 21-67/0177

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

|

MTC No. EEL. BP. 10/0167

Anticipated Measured Deviated limit u P d
value (dB) value (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
34 34.1 0.1 1.1 0.30 0.3
33 331 ol L1 0.30 0.3
32 322 0.2 L1 0.30 0.3
| 32 0.2 1.1 0.30 0.3
30 303 0.3 11 0.30 03
8. Level linearlity including the level range control
At reference sound level on the reference level range
pated M d | Deviated | A 1 P d
Range
value (dB) value (dB) |value (dB)| limit class 2(+dB)  (+dB) of measurement (+dB)
40-130 4.0 939 0.1 1.1 0.30 0.3
30-120 4.0 94.0 0.0 11 0.30 0.3
20-110 94.0 94.0 0.0 L1 0.30 03
20-100 94.0 939 0.1 1.1 0.30 0.3
Date of Calibration : 26 Jan. 2024 119

The results relate enly to the items tested/calibrated of value assigned.
Achvertising the Report/Certificate and publicity of the results except in full are prohitited unless written permission is obtained fram the governor of TISTR.
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THAILAND INSTITUTE OF SCIENTIFIC

Request No. 21-67/0177

Ad reference le

AND TECHNOLOGICAL RESEARCH (TISTHR)

MTC No. EE 1V0167

8. Level lincarlity including the level range control

1 at 5 B greater than the under-range on a level range

R Anticipated Measurcd Deviated Acceptance Uncertinty | Maximum-permitied uncerta
value (dB) value (dB) value (dB){ limit class 2(+dB)  (+dB) of measurement (+di3)
40-130 45.0 o0 11 0.30 0.3
30-120 S \_5 3 35.0 0.0 1.1 0.30 0.3
20-110 25 ""‘.] _"J__'\ 1.1 0.30 0.3
20-100 25 52 u:..‘.- L1 0.30 0.3 o
20-90 25 I‘ST ik 0.1 1.1 0.30 0.3
20-80 25 il 0.0 1.1 0,30 0.3
9. Tone burst response
']'|-mu Toneburst Measured | Deviated | Acceptance Uneertainty | Maximum-permitted nuccnuinly—l
Duration, Thims) | value (dB) |value (dB)| limit class 2(dB) | (+dB) of measurement (+dB)
200 116.0 0.0 Lo 0.20 0.3 . |
Fast 2 97.6 +1.0; -2.5 0.20 % 0.3
L 0.25 89.2 0.8 ; +1.5;-5.0 0.20 0.3 |
200 H]‘J.‘.l 0.2 L0 0.20 0.3
Slow =
| 2 89.7 -03 +1.0; -5.0 0.20 0.3 ]
200 -0.1 1.0 0.20 0.3
SEI 2 0.1 +1.0; -2.5 0.20 0.3 o
[ 0.25 80.9 0.1 +1.5; -30 0.20 . 03

Date of Calibration

Request No, 21

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESE!

67/0177

TISTR

10, Peak C sound level

RCH (TISTR)

M No. EEL. BP. 10/0167 ‘

[ 5 T
Number of cyeles Anticipated | Measured Acceptance Uncertainty | Maximum-permitted uncertainty ‘
in test signal value (dB) | value (dB) | value (dB)| limit class 2(+dB)|  (+dB) of measurement (+dB)
— |
Complete cycle 125.4 25.8 04 30 0.20 0.35 |
Positive half cycle 124.4 20 0.20 0.35 | l
Megative half cyele 124.4 1243 20 0.20 0.35 “ |
|
|
11. Overload indication
Measured value (dB) : |
Deviated Acceplance Uncertainty | Maximum-permitted unceriainty |
Positive Negative |
one-half cycle one-half eycle value (dB) |limit class 2(+dB)|  (+dB) of measurement (+dB) ‘
133.0 133.0 0.0 1.5 0.20 0.25 l
12. High-level stabili
Measured Deviated | Acceptance limit u ¥ M permitted uncertainty
Time
varlue (dB) value (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

End of Centificate

The resu
and publicit
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RSCTISITIS 17025
e

Equipment: Balance Cerificate Mo.: C01233749
Maodel: BSAZ245-CW Issued Date: 03 November 2023
Serial Mo. (or ID.): 34480341 Job No.: WO-D0008313
Manufacturer: Sartorius Page: 1of 2
Condition: In condition

Customer; Integrated Research Center Co,,Ltd,

122 Moo 2, Tambol Thatoomn,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condiion: ~ Temperature 23°C + 05°C

€& DKSH

Cerlificate No.: C01233749 Page: 2of 2
Calibration Results:
Without Adjustment

Eccentric Ermor: Welght to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

Humidity 61 %RH + 4.3 %RH
Calibration Place: Double A (1991) Public Company Limited,
{Water Labaratory IP1 (Balance Room))
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Callbration By: Mr, Piyapat Saidoung
Calibration Date: 02 November 2023
The Method used: In-hause method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the 51 Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technalogy Co., Ltd, Cerificate Mo, C02222418

intarriaicral er national standard or cther recogrized naional standard lsboralories,

The measuremant uncedalnty stated s the axpanded uncenainty which is obtaked fram the standsed uncarlainly mullished by the coverags Taclor (k=2 1o
provide & keval of confidence af approximalaly 85%. It is debermived in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

Thase results may be sffecled by devistions from speciied conditiorn. The resulls relate only to the ilems tested, calbrated o sampled. The repert shal
et be reproduced except in full withoul approval of DKSEH Technology Limited

whain furmay meTuTall $in

DKEH Tuchnsiogy Linkisd

T 10260

2533 Sukbum Foad, Basgehal. eakbanong, Banghck 12260
=
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Without Adjustment

Job Mo, WO-00008313

Readability:0_0001g

0.0004 ———— S— S

Error of indication

0.0003

0.0002

0.0001 r cd

-0.0001 & L

-0.0002

-0.0003

-0.0004 L— — -
o1 1 10 100 1000

Display of balance
X Errorof indication =Uncert (+) =Uncert (-}

Nominal Test Value 100 (a)
AL i Reference Points (g)
A B c D E
s 1':| e o | - -0.0001 | 0.0000 | 0.0001 | -0,0001
Repeatabllity: Determination of the standard deviation of weighing balance., Readabili G.0001  {g)
Nominal test valua (g) Standard Deviation
20 0,00004
200 0.00006
Ervor of indication from nominal or mass value., F 0.0001  (g)
Mominal Value | Conventional Mass Displayed Value Ermor of indication Uncartainty
k
O] @ (0} W@ O]
01 0.10000 0.1000 0.0000 0.00011 2.04
02 0,20000 0.2000 0.0000 0.00011 204
05 0.50000 O.SOUD“ D.Odsﬁl o DODOH 2,04
1 1.00000 1.0000 0.0000 0.00011 204
.2” ] ZCIDOU‘ ) Z.UOUD. . 0.0000 0.00011 ""“"_2_.0:__-_
5 4.99909 5.0000 0.0000 0.00011 2.04
""‘;0“ D 10_0561 N 10,0000 DODDG e 0.600.1.1 N -.2;-1
20 19.98998 20.0000 0.0000 0.00012 203
5.0 B R -;9_99-9;;___ 50.0000 0.0001 0.00013 202
100 90.99997 100.0000 0.0000 0.00017 - _ZE-
200 190909493 199.9898 0.0000 0.00020 2.00
The End of Ceriificate
DR Ty

10260
253 Sukhumwit Fioad, Bangohaik, Prrakhanong. Bangko 10260
Phrs: 106 2690 1000 Erant Wabisitn
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lunsrdaudmmindai

i luenu: WO-00008313

wilamiasiia: Balance qu: BSA224S.CW wisauASa: 34490341

w3 (3u) nsIasau (d)
02 Mav 2023 swn9Rsrariia 02 Nowv 2023 WUILIMR
Unfi | Tadné Undi | i
Geaneral

[ (w] 1. #whliAdapter, power supply 220110V ] [m}
[ (] 2. ArmEnERgRnsaniual (Cover) [ O
[ [w] 3. ﬂ‘nuauuirﬂ'ﬁﬂwau:ﬁuﬂﬂ ] =]
] =] 4. melusdvuandaaias ] m]
[ [m] 5. nsmouAusIuRaking = [m|
[ [m] 6 m'luauu'sn;'uaq Display ] 0
= [m] T mauARsEUE Display whrranimiin O
[z [w] 8 ymsmeewis (Stopper) / pan support | O
] [m] 9. mainwas Function Internal { External = O
=] [m] 10, srmswasiE I uuanuaswm load cell = O
[ [m] 1. dnmewnsen o donufideio &= L]

T e

Service Engineer

/il Bt oo T Tl i
DKEH Tachneitgy Limiid
e T 10260
2533 Sukurmil Finad, Bangeha, Prrakhanosg, Banghok 10260
P 186 2639 7000 : tratand
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Certificate of Calibration

WSCTISITIS 17025
presth
Equipment: SPECTROPHOTOMETER Certificate No.: CO6230521
Model: DR3800 Issued Date: 03 November 2023
Serial No. (or ID.): 2008400 Job No.: WO-00008310
Manufacturer: HACH Page: 10f 3
Condition: In Condition
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambaol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 259 "C - 0.2 c
Hurmidity 65.0 %RH + 27 %RH
Calibration Place: Double A (1891) Public Company Limited. (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr.Fiyapat Saidoung
Calibration Date: 31 October 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 38704
Traceability: This certifi is ble to the CRM d by Mational Institute of Standards and

Technaology (NIST) through Stama Scienfific Limited,
The standard for Wavelength Certificate No. 105931 and 111584
The standard for Photometric Certificate Mo. 105840
The standard for Stray light Certificate No, 101040

al of

The measurement uncertainty stated |s the expanded uncertainky which is oblaimed from the stardard urcerlainty mulfiplied by the coverage tastor (R=2) 1o
peovide @ kel of 0 coordance with the Guide ta Uncestainty in (UM
These rusuls may be slaciad by devishces fom specfid condiicns, Tha rasults relale only 1o the lems tested, calbrated o samgled. The report shall not be
reproduced except in full withoul sperovsl of DIKSH Technoiogy Limited
i Riroatis oo T el e
DKM Tochaoiogy Limtied
IR e AU R T e 10280
2633 Buishumwi Finad, Bangchab, Fhrakhancng, Sangiok 10260
Phone: +66 2618 7000 Emat Wesete:

Delivering Growth - in Asia and Beyond. CAL-FM-CO6-15: 12 Sep 2022

€& DKSH

Certificate No.: C06230521 Page 3of 3
Calibration Results:
‘Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance { A)
391.94 +-0.11 nm 392 4z 1377

* Calibration Marked " Mot TIS| Accredited " in this Certificate have been included for completeness,

The End of Certificate

Wi Feruion o Tl 6ie
DHEH Tachnology Limited
L 10260

2533 Sukumwil Road, Bangehak, Phaianang, Benghok 1260
Prone; <50 2638 7000 Emat

Delivering Growth - in Asia and Beyond.
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&z DKSH

Certificate Mo.: C06230521 Page 2 of 3
Calibration Results:
Without Adjustment
Wavalength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Standard Wavelength Unit Under Calibration Comection Uncartainty
418.40 418 0.40 0.59
459.30 458 0.30 058
638.00 638 0.00 0.59
585,56 588 -0.44 0,50
T4TE1 748 0,39 0.59
BO7.04 807 0.04 0.59
A Sl
Ie} b Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 00045
0.5880 0.588 0.0010 0.0045
420 nm
0.7604 0.759 00014 0.0045
1.0241 1,024 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.577 D.0012 0.0045
440 nm
0.7430 0.740 0.0050 0.0045
1.0018 1.001 0.000& 0.0045
0.0000 0.000 0.0000 0.0045
0.5283 0.529 -0.0007 0.0045
485 nm
0.6854 0.685 0.0004 0.0045
0.9508 0.951 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.544 0.o0m7 0.0045
546.1 nm
0.6844 0.692 0.0024 0.0045
0.9965 0.995 0.0015 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.581 0.0027 0.0045
580 nm
0.7223 0.718 0.0043 0.0045
1.0935 1.089 0.0045 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
0.6900 0.686 0.0040 0.0045
e e 1.0862 1.083 0.0032 0.0045
DHEH Tashnology Limiled

10260
2573 Sukumal Fiosd, Bangcha, Prmkhancng. Banghok 16260
Prons: +66 2630 7000 Email i i ‘Wabsin:

Delivering Growth - in Asia and Beyond.
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il WO-00008310

wilnrdalin; SPECTROPHOTOMETER fu: DR3900

winplruAias: 2008400

wTI9E (Fu) ATIRADY ()
31 Oct 2023 swWNIATIRIER 31 Oct 2023 VLR
Unf | biind Undi | badnd
General
= [m] 1 A Ay TIHARRY = o
=] [m] 2 ArwEeenR ( gaeldion, nolu-usniefe) =] [m]
=] ] 3, @ dn - da wlos (On-Off Swicth) @ o
o] [u] 4. iunn (Keypad) =] o
[m] 5 wiwa (Display, Screen Contrast) = [m]
Spectrapholometer
0 0 6 useindlvivh (Battery Backup) >= 2.5 VDC [m] (]
O | 7 firmpuiBianauuTirdu (Wavelength Control) o (]
= m] 8 ATWLTIRE (Wavelength Check) = a B07Tnm=807.0nm
O ] 9. wwasiuflaug (UV < 3,000 hour) [m] [m]
= O 10, uwarindiaus (Visible < 5,000 hour) = [m]
0 0 1. wosinuaiudiiowms (Carousel Module) [m] [m]
PH Metar and Conductivity Metar
| O 12.  GifiaTvem ( Electrode and Connection Cable ) o [m]
0 O 13, sefiudsazaiuu Electrode (Level KCI ) [m] [m]
| 0 14.  shilnfulany Electrode (Dust Protection Hood) (] [
O m| 15, wdudidaTvm (Stand) [m] [m]
m] ] 16. dﬁm'\uﬂuﬁﬁ'hﬁn (Mo Sample) =] [m]
'm| O 17, whunsAsETEE (>= 2.5 Tadu 3.0) o [m]
Automatic tirator
] (] 18.  @nw Piston Burettes [m] [m]
m] ] 19.  Function Rinsing and Dosing [m] [m]
] (] 20, savipdwiuasaUnsoilssnay [u] [m]
WenpayTauunl |

Service Engineer

i Biiosry mATuTal daiin
DHEH Tachnolsgy Linked

3 3 T —
Z970 Suktrarvd Road, Bangchak, Phrakhasong, Bangok M2
Phene +68 7635 000 Emait inf. com Wibsite:

Delivering Grawth - in Asia and Beyand.

CAL-FM-R31-03: 20 Jul 2022


1798
Rectangle


1577
Rectangle



&z DKSH &= DKSH

R\ 5 - - Certificate No.: C06230520 Page 2of 3
Certificate of Calibration

Calibration Results:
WSETITES 17025 Without Adjustment
preasEay
Equipment: SPECTROPHOTOMETER Certificate No.: CO6230520 Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Model: DR3800 |ssued Date: 03 November 2023 Standard Wavelength Unit Under Calibration Carraction Uncertalnty
Serial No. (or ID.): 1918120 Job No.: WO-00008310 418.40 418 040 0.59
Manufacturer: HACH Page: 10f 3 459.30 458 0.30 0.59
Condition: In Condition 636.00 638 0.00 0.59
585.56 586 -0.44 0.59
Customer: Integrated Research Center Co.,Ltd. 74761 748 -0.39 0.59
122 Mco 2, Tambol Thatoom, 807.04 BOT 0.04 0.59
Amphur Srimahaphote, Prachinburi 25140 Thailand Ph P
Unit Under Calibration Correction Uncartainty
Environment Condition: Temperature 258 °C + 0.2 °C 0.0000 2.000 0.0000 0.0045
Humidity 650 %RH + 2T %RH 0.6850 0588 0.0010 0.0045
420 nm )
0.7604 0.758 0.0024 0.0045
Calibration Place: Double A (1991) Public Company Limited, (Water Laboratory IP1) 1.0241 1.024 0.0001 0.0045
1 Moo 2, Thatoom, Srimahaphot, 0.0000 0.000 0.0000 0.0045
Prachinburi 25140 Thailand. 0.5782 0577 0.0012 0.0045
440 nrm
0,7430 0740 0.0030 0.0045
Calibration By: Mr.Piyapat Saidoung 1.0016 1.001 0,0006 0.0045
Calibration Date: 31 Oclober 2023 0,0000 0.000 0.0000 0.0045
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 3&7-04 0.5283 0.529 -0.0007 0.0045
465 nm
Traceability: This cerfificate is raceable to the CRM maintained by Mational Institute of Standards and 0,6854 0.685 0.0004 0.0045
Technology (NIST) through Starna Scientific Limited. 0.9509 0.052 00011 0.0045
The standard for Wavelength Cerificate No. 105831 and 111584 0.0000 0.000 0.0000 0.0045
The standard for Photometric Certificate No. 105540 0.5457 0.544 0.0017 0.0045
i ifi 546.1 nm
Tha for Stray light G LD 0.6944 0.692 0.0024 0.0045
0.9965 0.995 0.0015 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.581 0.0027 0.0045
580 nm
0.7223 0719 0.0033 0.0045
1.0935 1.080 0.0035 0.0045
lesclendod 0.0000 0.000 0.0000 0.0045
nationad standard o othar meognized national standard laboratories.
The measurerment uncertsnty stated is the axpanded uncerainty which is cbtained fram the standard uncertainty muttiplied by the coverage factor (k=2} lo 0.5675 0,565 0.0025 0.0045
prowide & level of confidence of approrimalely B5%. 1l is determingd in accordance with the Guids to Exprassion of Uncartsinty in Measurement (GUM). 635 nm
These results may be affected by devialions from specifed condiions. The resulls reksbe anty to Ihe s tesled, cafbrated o sampled. The repor shali pot be. 0.6900 0.687 0.0030 0.0045
raproduced excepd In full without approval of DKSH Technalogy Limied.
A Bnuoaus ol i A 1.0862 1.084 0.0022 0.0045
DHCEH Techrology Limited 10280 DHSH Tachnokgy Limied
perey s v 10260
?xf«za;;sﬁ;‘a ﬁ-Em---'mﬂm Barghon ‘m&wn f&“mwﬂm Bum(lu.ic Phesiancng, Bangkok 260 : o
Delivering Growth - in Asia and Beyond, CALFM-C8-15: 12 Sep 2022 Delivering Growth - in Asia and Beyond. CAL-FM-COB-15: 12 Sep 2022
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Certificate No.: C06230520  Page 3of 3
il WO-00008310

Galbation Resuits: wiaiedosfie; SPECTROPHOTOMETER 5u: DR3%0 wruEedas: 1918120
Without Adjustment = 1
wdn (Fu) wEIEI (A4)
y light * 31 Oct 2023 FUNSATIER 31 Oct 2023 WULIME
Standard: cut-off UuC: Wavelength (nm) UUC: Transmission (%T) Absorbance | A) r 3
Und | Tbadné undi | loln@
391.94 +-0.11 nm 392 35 1.456
General
[m] O 1. Arwduysouedas O
* Callbration Marked * Mot TISI Accredited " in this Certificate have been included for completeness. T L) r)
= (] 2. avwdana | reeladnoun, molu-uaniate) O
O 3. & On - 1 1wdos (On-Of Swicth) = ]
The End of Certificate o] 0 4, unm (Keypad) = O
m] 5. wias (Display, Screen Contrast) = O
[m} [m} 6. usadiulvhh (Battery Backup) >= 25\VDC (m] [m]
[m| [m] 7. dnopufaneuuriaiu (Wavelength Control) | O
= [m] 8. ATmEIARU (Wavelength Check) &= 0 BOTnm=807_2nm
m ] [m] 9. umAiBaE {UV < 3,000 hour) m | [m]
[m] 10, umarnilauds (Visible < 5,000 hour) = [m]
(] | 11, wodimMaedian (Carousel Module) m] [m]
pH Meter and Conductivlty Meter
o (] 12, ®finTvsm ( Electrode and Connection Cable ) [m] (m]
[m] o 13, s=ivssazane’lu Elecirode (Level KCI ) [m] (]
[m] [m] 14, shilafulane Electrode (Dust Protection Hood) [m] o
o [ | 15, sdufdaTvsm (Stand) [m] o
O ] 18. ﬁﬂa‘nuﬁu?ﬁmﬂa {No Sample) [m] o
[m) 'm] 17, seumsABruEaue (>= 2.5 Tufu 3.0) m} ]
ic titrator
(] | 18.  @nm Piston Burettes O [m]
m] m] 18, Function Rinsing and Dosing ] [m]
O m] 20. 'l:uU\"itlﬁ‘lUU‘ldlla:Q]Jﬂih;ﬂﬁ:nmJ (] (]
R ;
Service Engineer
ukiin Eimino tnTuTndl dofin 1t Riniomins e TuTall 6
DEH Technology Limind 3?1 nciogy Lisind

24 10380 1 0260
2633 Sukhumed Risad, Basgehal, Pivakhanong, Banghok 10250 2533 Bukhumvi Rad, Bargchak, Fhusishancng, Basgeok 10260
Fhone: Fhane: Emait

Wbt ww kst

Wnbste:
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Certificate of Calibration

NSCNSHS 10
Py
Equipment: pH METER Certificate Mo.: COT230542
Model: SevenEasy Issued Date: 3 November 2023
Sarial No. {or ID.): 1232025225 Job Mo.: WO-00008310
Manufacturar: Mettler Toledo Page: 1ef 3
Electrode Serial No.: 1220653 Model:  405-60-T-PA-S8M120 pH Brand:  Meftler Toledo
Candition: In Condition
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambaol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 265 °C * 0z *C
Humidity 665 %RH + 22 wRH
Calibration Place: Double A (1891) Public Company Limited. (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr.Piyapat Saidoung
Calibration Date: 1 November 2023
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 Ltd. (ISO/IEC 17034) Certificate
Mo. B73613, 873615, 931984 And pH Scale fraceable to the SI Units maimained by
Mational Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20230350EA

T
of naj
The measursment uncertainly st

onal

unestainty which i cbtained oM the standard uncestainty mutiphed by the coverage fackar (k2] 1o
provide a level of confidence of apprs M6 datmmei ‘mccondance with the Guide to Expression of Unceriainty in Measurement (GUM].

These resubs may be affeced by devisions from speciied jiors, Thi resulls telads anly bo the ilems lesied, calltealed or sampled. The ropart shal nct
be reproduced except in full without approval of DESH Technalogy Limied.

kil Mo wsT ol v
K Toctrology imited

0260
2533 SukPumil Aoad, Bangehak, Phrikhancng, Bangiok 10260
Phone: +56 268 7000 Emat it it

Delivering Growth - in Asia and Beyond, CAL-FM-COT-13: 12 Sep 2022

€& DKSH

Certificate No.: COT230542 Pape 3of 3

Electrode Test Results*

The three-paint calibration using three standard buffer solutions; pH 4,008 , pH 6,986 and pH 8,987
-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10,01

The practical slope of the pH electrode; 57.91 (m\ipH), 97.88%
The zero point of the pH alectrode; 7.10 (pH)
Sample Test Results
Standard Buffer Unit Under . Uncertainty of
e H; Factor (k|
Solution (pH) Calibration {pH) Diisrerics () Measurement (pH) Eiavenace r®
4.008 4.00 -0.008 0.0072 200
6.986 7.00 0.014 0.010 200
9.997 10.01 0.013 0.014 2.00

* Calibration Marked * Mot TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

hdn fusinsay v TuTal daiin
DKEH Tachnckogy Liskisd .

10260
2533 Sekhumvit Road, Bangehak, Phvakhanang. Banghok 10260
Fore:

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-13: 12 Sep 2022
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Cerlificate No.: C07230542 Page Zof 3
Calibration Results:
pH Scale
Input pH Meter Reading R Uncertainty of overaga Facicr i
it {mv)
mv) (mv) Error (mV) (pH)
41412 414 <012 0.00 0.58 2,00
354.56 355 0.04 1.00 0.58 2,00
2858 206 0.20 200 0.58 200
236.64 236 -0.64 300 0.58 200
177.48 - “1-7? E -0.48 ) 4.00 0.58 ZDO-
T e e ey S
59.16 59 -0.16 .00 0.58 2.00
] Q 0.00 7.00 0.58 2.00
-53.16 -58 0.16 8.00 0.58 2.00
-118.32 =119 -0.68 5.00 0.58 2,00
=177.48 =178 -0.52 10,00 0.58 2.00
-236.64 =237 -0.36 11.00 0.58 2.00
-205.8 -206 -0.20 12.00 0.58 2,00 o
e Ee T e — s
-414.12 414 012 1389 0.58 2,00

tin Bimicmory ma TuTal dafin
DSH Technoogy Limied

16260
253 Buktraml Rioed, Bangenak, Phoakhanoeq, Banghok 10260
Phane: +66 2639 7000 [ Websta: thaiand

Delivering Growth - in Asia and Beyond.
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wilandaidia: pH METER 'iu'. SevenEasy

CAL-FM-CO7-13: 12 Sep 2022

&% DKSH

wrifluame WO-00008310

wnuameton 1232025225

wTIREaL (Fu) wIRdaY ta'i)
01 Mow 2023 FIATRsIEER 01 Mov 2023 WUILHMF
dnk | bidnd unfl | Lidnd
General
= 0 1. Arnduysoiedas ] o
= o 2. prwdzaa | saeldiiaa, nolu-uaniada) = [u]
O 3. @me On - ln wioe (On-Off Swicth) = m]
= o 4. funa (Keypad) = [=]
= m] 5. wiwwa (Display, Screen Contrast) & ]
Spectrophotometer
[m] [m] 6. useiulivh (Battery Backup) >= 2.5 VDC O o
o o 7. dmwnudanasiueraai gth Contral) | [ o
[m] (] 8. mrmuviadu (Wavelength Check) [m] [m]
O o 9. ummriiiaugs (UY < 3,000 hour) O O
O o 10, umasrinudlauss (Visible < 5,000 hour) 0 ]
0 (] 1. Tedavmuitan (Carousel Module) O |
pH Meter and Conductivity Meter
| (] 12, WfiaTnsn | Elecirode and Connection Cable ) In |
= [ 13, sedvAnsazaelu Electrode (Level KCI ) = O
= [m] 14, ehilafwane Electrode (Dust Protection Hood) [ [m]
| (] 15, wviuliiaTven (Stand) 0 [m]
Turbidimedar
m] [m] 16, A miuisdn (No Sample) [m] [m]
i [m] 17, sedumssaesTnasiuas (>= 2.5 i 3.0) [m] [m]
Automatic titrator
O ] 18, dn Piston Burettes [m] a
Im) [m] 18, Function Rinsing and Dosing 0 [m]
] [m] 20, seuwvieduuwazgnsailsenay [m] [m]
ubaygauuai :
Service Engineer
gl

0280
2533 Sukiumail Ainad, Bangehah, Pamkhancng, Banghok 10280
Prone: +66 26397000 Emait Wbt watand
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Certificate of Calibration

MSC-TISITIS 17005
ot
Equipment: Digital Thermometer with Probe Certificate No.: C15231038
Model: SevenEasy Issued Date: 03 November 2023
Serial Na.: 1232025225 Job No.: WO-00008310
Manufacturer. Mettier Toledo 1D No.: -
Condition: in Condition Page: 1of 2
Ci Int d Research Center Co, Ltd.

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condifion: Temperature: 30 °C E 10°Cc

Humidity: 55 %RH * 25 %RH
Voltage: 220 VvAC £ 10 %
Calibration Place: Double A (1991) Public Company Limited. (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 31 October 2023
The Method used: In house method, CAL-WI-69, by comparision with standard thermometer
Traceability: This cerdificate is traceable to the International System of Unit maintained by

Quality Rebomn Co.Ltd. (QR) Certificate No. QR22-2916

This cartifcate is issued the Units of MmessurBmen scorde 1o the INlmascnal Systam of Unils {511 1 provices traceabiity of
measurement b intermational o national slandard or cther recogrized ratcral standard laborataries,

The measursment uncertainty stated is the sxpanded uosrtsinty which is obiained from the standard uncerainty muliplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. ) is determined in accordance wilh the Guide to Expression of
Uncastainty in Maasuroment (GLIM)

These rasults may ba affected by devialions frem specified condtions. Tha rasulls relate only to the iiems tested, calibrated ar sampled.
Tha report shall not be reproduced axcept in Tull wilhoul spproval of DKSH Technology Limited,

it fmonoy menTuTall diin
DKEH Technology Limknd

1
2633 Sukhumei Read, Bangehak, Pruskhanong, Bangkok
: To00

0050
10260

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2032

Cormection (€) Without Adjustment
Job Ne.: WO-00008310
20
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Lo
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Worreion mincert i} Lincert |

Calibration Results:

Without Adjustment
Sensor Type: RTD

Diameter {mm) 15

Length (mm): 120

Certificate No.: C15231038

€& DKSH

Page: 2of 2

Channel: Comrection

Immersion (mm): 110

Calibrate Point.{"C}) | STD. Reading ("C} | UUC. Reading {"C) |Comestion of UUC {"C)

Uncertainty (+ *C)

25.0 24 994 25.0 0,006 020
The End of Certificate
whin usipray mtuTal difn
DKEH Technology Limkad
T 0280
2593 Subhumet Fioad, Bargerak, Prrakhamong, Banghok 11260
Prane: +B8 7638 7003 " ciarit d

Dedivering Growth - in Asia and Beyond.

lunsaadaudnmindafiaagauugf

arilaedadla: Digital Thermometer with Probe

wunmaueos: 1232025225

CAL-FM-C15-14; D6 Dac 2022

&z DKSH

wwrniflueny WO-00008310

u: SevenEasy

wsrada (5u) wsTaEa ()
31-0ct-2023 SunsrsaEn 31-Oct-2023 ALTRERED]
unéi | Lalni Uné | lund
General

= m] 1. dwiv [ m]

] a 2. Adapter / Power supply 220/ 110 VAC [m]

] ] 3, nineu Main Switeh = =]

(] 4. paineu Selector Key [ ]

] m] 5. mAaudsise Display O

m] ] 6. Battery ] m] i

[} =] 7. amwiadaa [ a

= ] 8. dnw Sensor( In /Ex) ] [w]

amiln :

il Busseaory enaTuled vl
DHEH T Limitedd
2530 maurn U e Teus nanerTun 10260

2530 Gushurt Anad, Bangchas, Prrakhanong. Bangkok 10280
Phone: 68 J638 7000 Eread Wl

bt

Service Engineer
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Equipment:
Model:
Serial No. (or ID.):
Manufacturer;
Electrode Serial Mo.:
Condition:

Customer:

Environment Condition:

Calibration Place:

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

&z DKSH

Certificate of Calibration

pH METER Certificate No.: COTZ30543

Seven2Go 52 Issued Date: 3 November 2023

BEIIBBETST Job Ne.: WO-00008310

Mettler Toledo Page: 1of 3

2351365 Model:  InLabExpertGo-ISM Brand:  Mettler Toledo
In Condition

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

265 °C S 02 °C
665 %RH * 22 %RH

Temperature
Humidity

Double A (1981) Public Company Limited. (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Mr.Piyapat Saidoung

31 October 2023

In house method, CAL-WI-58, base on ASTM E 70-07

This cerlificate is traceable to S| Units, Sample Test is assured through primary
meaurement method Hamed cell, through CPAchem Ltd. (ISOAEC 17034) Certificate
No. 873613, 873615, 931984 And pH Scale traceable to the Sl Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electranics Institute Certificate No. CA20230350EA

This cerlicate is issued the unils of measurement accarding o the Inlematioesl Systeen of Units [3I). It prenidas inceabiity ol measurement fo intemalional
o national standard of ciher recognized nalioral standard Inboralories.

The measurement uncertainty staied is the expa:

which is chigined fram iy mreltipiied by tha coverage factor (k=2} b

pravide a level of confidence of approximately B5%. 1 is determined in acooedancs with the Guids to Expreasicn of Uncamsinty in Maasurement (GLIM).
These results may be atfected by deviaions from specified condiions. The results relste orly 1o B ems Tesied, calbrated of sampled, Tha report shall nat
ks regeoducad axcept in full without approval of DKSH Technology Limited.

whiin forennie veTulell in
DK Tochnology Limiied

280

am
3543 Sukuma Flowd, Bargehak, Phusiksancng,
Per: +66 2630 7000 Emait

Banghek 125}

Delivering Growth - in Asia and Beyond.

Electrode Test Results*

com

CAL-FM-CO7-13: 12 Sep 2022

&= DKSH

Certificate No.: CO7230543 Page 3of 3

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.986 and pH 9.997

-During calibration, display of pH metar reading; pH 4.01 , pH 7.00 and pH 10.01

The practical slope of the pH alectrode; 57.84 (mVipH), 97.77%
The zero paint of the pH electrode; 7.08 (pH)
Sample Test Results
Standard Buffer Unit Under ’ Uneertainty of
Diffe H Car Factor (¥
Solution (pH) Calibration (pH) erence (H) | 1o surement (py |CO¥eraae Factor (k)
4.008 4.01 0.002 0.0072 2.00
6.986 7.00 0.014 0.011 2.00
9.997 10.01 0.013 0.014 2,00

* Calibration Marked " Mot TiS| Accredited " in this Certificale have been included for completeness

The End of Cartificate
il uneaions o T Tad daf
DHSH Tochnaiogy Liniled
2633 N SN comerss i M 0260
2920 Sukhumil Aioad, Bangchak, Phmkhancng, Benghok 10360
Phone: 486 638 7000 Errad: we tratang

Delivering Growth - in Asia and Beyond.

CAL-FM-CO7-13: 12 Sep 2022

&z DKSH

Certificate No.: C07230543 Page Zof 3
Calibration Results:
pH Scale
Input pH Meter Reading ! Uncertainty of Ceorage Eacior ()
(mv)
{mV) (mv} Ermor (mV) (pH)
41412 414 012 0.02 0.58 200
35496 355 102 200
2958 205 202 200
236.64 2% 3.02 200
177.48 77 048 4m 0.58 2.00
118.32 118 032 501 2.00
50,16 59 016 600 200
0 0 0.00 700 T 200
| so1e 59 0.16 8.00 0.58 2,00
-118.32 118 032 ) 0.58 2,00
-177.48 177 0.48 299 0.58 2,00 N
 2%64 | 2% 0564 1098 0.58 2.00
2058 295 0.80 1198 0.58 2.00
35495 355 0.04 12.98 058 2.00
-414,12 414 012 13.58 0.58 2,00 =
il -
gt it ity O

Delivering Growth - in Asia and Beyond.
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CAL-FM-CO7-13- 12 Sep 2022

&z DKSH

iy WO-00008310

afimadaeiia; pH METER fu; Seven2Go 52 wAnlauASas: BEI3BEETET
iy (u) nTIRAEY (F)
31 Oct 2023 UNSATINTR 31 Oct 2023 WAL
Uné | Link And | Tadnd
General
] [m] 1 ANy TOLASE O
= o 2. Arwezam ( aelddoune, mulu-uaniados) = =
2 o 3. v il - a @os (On-OFf Swicth) o o
2 O 4 hunn (Keypad) = 0
= [m] 5. wine (Display, Screen Contrast) (u|
Spectrophotometer
] ) 8, usuiilvivin (Battery Backup) >= 2.5 VDC m] (]
Gl 0 7. dvwpudianaruoriai gth Control) O [m]
[m] m] 8 AIwwREu (Wavelength Check) (] [m}
o o 9. umawwilaug (UV < 3,000 hour) O u]
[m] ] 10, ummsrilAuss (Visible < 5,000 hou) O [m]
o [m] 1. TadieManudian (Carousal Module) (m] [m]
PH Meter and Conductiviy Meter
=2 [m] 12, BfinTnsm  Electrode and Connection Cable ) = [m]
O |m] 13, s=dwasRzatelu Electrode (Level KCI ) =] [(m]
= o 14, shiwfwlae Electrode (Dust Protection Hood) [ [m]
| o 15, adudifaTnsm (Stand) [m] [m]
o o 16, merwguildign (No Sample) m| o
[} [m) 17.  seéumssassTamnd (>= 2.5 hifiu 3.0) [m] o
titrator
0 o 18, #nm Piston Burettes ! [m}
[m] [m] 18, Function Rinsing and Dosing [m] [m]
[m] [m] 20. 1:uu1'inﬁ\uu'|uua:aﬂn1nhh:nau [m] [m]

v R ;

1A Rumostion e T el dofie
DHSH T Limitedd

2533 MULAIH UMW e TR TR 10260
Bangohair, Prrakhanong. Bangkok

3632 Sushumwil Finad,

Phan: 466 2038 7000 Emal i

10260

Delivering Growth - In Asia and Beyond.
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Digital Thermometer with Probe Certificate No.:
Model: Seven2Go 52 Issued Date:
Serial No.: BE3ZBBETST Job No.:
Manufacturer: Mettier Toledo 1D Mo.:
Condition: In Condition Page:
Customer: Integrated Research Center Co.,Ltd.

122 Moo 2, Tambol Thatoom,

Certificate of Calibration

&z DKSH

C15231039
03 November 2023

‘WO-00008310

1of 2

Amphur Srimahaphote, Prachinburi 25140 Thailand

Envil it Condition: Temp re: 30°C E 10°c
Humidity: 55%RH + 25 %RH
Voltage: 220VAC +  10%
Calibration Place:

1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Double A (1991) Public Company Limited. (Water Laboratory IP1)

Calibration By: Mr. Piyapat Saidoung

Calibration Date: 31 October 2023

The Method used: In house method, CAL-WI-69, by comparision with standard thermometer
Traceability: This certi is ble to the Ir | System of Unit maintained by

Quality Rebom Co. Ltd. (QR) Certificate No. QR22-2916

Person in charge

Authorized signatory

This carificate is issued tha units of measieemant according o the Intemational System of Units (1) it provides fraceabiity of

messuremenl 1o inlemational of nationsl standard of ofar recoorized national standard laberatorins,

The measurement uncertainty slabed is the expanded uncertainty which i oblained rom the standand uncsrainty mubiplied by the

caverage factor (k=2) o provide a level of confidence of
Uncartainty in Measurement (GUM).

Il it determrined i aocordance wilh the Guide fo Expreasion of

These resulls may be affected by deviations from specified conditions, The resulls relate onby to the ilems fested, caibrated or sampled.

The report shall not b regeoduced excapt in full wilhout approval of DKSH Technology Limited,

whiin fomomar nenTuTal didn
DK Technology Limknd

10260
2533 Sukhumait Rsad, Basgehal, Phvakhanong, Banghok 10250
: To00

Delivering Growth - in Asia and Beyond.

CAL-FM-C15-14: 06 Dec 2022

i Without Adjustment
Cermection [T
Job Mo.: WO-00008310
20
15
L0
0s
0o 3
-05
10
L5
20
0o 50 100 150 200 250 W00
WCorrerion mLincert f+ mbincert [ Temperature [€)

&z DKSH

Certificate Mo.: C15231038 Page: 2of 2
Calibration Results:
Without Adjustment
Sensor Type: RTD
Diameter (mm) 15

Channel: Correction

Length (mm): 120 Immersion (mm): 110

Calibrate Point.{°C) | STD. Reading {"C} | UUC. Reading ("C) |C: 1 TUUC "C)| L inty (£ *C)
250 24 986 251 -0.104 0.20
The End of Certificate

v Bumicsirs mnTuTal difn
DKSH T Liming

‘2531 ULARIR WA T T e 10260
2533 Euishamil Fioad, Bangchak, Phakhanong, Bengkok 10263
Phane: 466 2619 7000 aite:

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14; 06 Dec 2022

&z DKSH

lupsradaudnmiaialiaiagaiugl

wifluemy WO-00008310
aifiaindnaiia; Digital Thermometer with Probe Ju; Seven2Go 52

winmaueios: BE338B6TST

AT (5u) NI ()
31-0ct-2023 n1RTIada 31-0ct-2023 WUILLWR
dnfi | ldn@ Und | Lidnd
General
= [m] 1. dwil [m]
|} O 2. Adapter | Power supply 220/ 110 VAC (] [m] Taadl
= m] 3. meie Main Switch [ ]
[ [m] 4. moimu Selector Key ] O
= {5 5 MuEReHA Display =] [m]
= (] 6. Battery [ [}
[m] 7. dnwdedo = [m]
= { ] 8. d@nm Sensor{ In /Ex) [
amuul :
L
Service Engineer
gl
e Fornenen. Boghes 10560
Frone: 406 269 F00  Eamat: i
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&z DKSH

Certificate of Calibration

IS TR
ey
Equipment: Hat Air Oven Certificate No.: 31232274
Maodel: UF110 Issued Date: 09 November 2023
Serial Mo.(or ID): B417.1014 Job No.: WO-D0008310
Manufacturer: Memmert Page: 1 of 4
Condition: In Candition Ventilation Valve: Closed
Shelves{pc.): 2
Customer; Integrated Research Center Co. Lid.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Envin Condition: T 4 24°C E 10 °C
Humidity: 54 %RH - 51 %RH
Voltage: 230 VAC * 3.2 VAC
Calibration Place: Double A (1991) Public Company Limited. { Water Laboratory IP1 )
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 01 November 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the S1 Units maintained by National Institute
of Metralogy (NIMT), Thailand threugh DKSH Technology Limited.

SO0 N Cge

This certificate is issued the it of messursment scor@ng o the Inlemational System of Units (S1), It provides tracaabibty of moasurement to
Intermational or natioral standard or other recognized nafional standard lsboralores.

The measurement unzertainty staled is the expanded uncertainty which is cbtained from the standard uncerlainly mlsled by fe coverage faciar
(=Z] 16 prewicks 8 lavel af confidence of approximalaly B5%. i s detormined in accordance with e Guide to Expression of Uncertainly in Messuwemant
(GUM).

Those resuts may be affected by dewialions from specified conditions. The resulls ralate only to the Sems tested, calbrated or sampled. The report
shall nol be reprocuced sxcept in full without approval of DKSH Technology Limited.

i fumney e Tutall duin
DKEH Technology Limkad

< 16260
2593 Skt R, Bargehi, Pheskhanoeg, Banghok 10250
Phosa: +65 2630 7000  Email

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10; 12 Sep 2022

&= DKSH

Certificate No.: 31232274 Page: 3of 4
Calibration Results:
Before adjustment
Setting: Indicating: #1: 2. B3 M4 #5 We: WY #E B0
160.0 180.0 181,69 180.65 181,55 180.91 179.79 179.96 179.14 179.90 180.11
After adjustment
Measurement Temperalure at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
catons | Tomparatre | COTSGIOnGH UUC. |
("C) C) (£°C)
#1 104,57 0.57 0.39
#2 104.23 0.23 0.39
#3 104,52 052 0.38
#4 104.30 0.30 0.39
#5 1037 -0.29 0.38
e 103.85 0.15 0.39
wr 103,47 053 0.39
#B 103.85 0.15 0.39
#a 103.90 0.10 0.39
Temperature Distribution
Desired Sefting icati Temp al Spread Locations (*C) Uncertainty
("c) {"C) (*c) # 2 w3 i #5 #6 #T #8 #9 (z*C)
104.0 104.0 104.0  [104.57(104.23/104.52[104.30(103.71103.85/103.47[103.85103.90) 0.39
Chamber Characterization
izating ! Unil M Stability Owverall Variation
") ") (£ °C) {C)
104.0 0.70 0.07 120

Mote: * Maximum uncertainty of the each position

i furgna walulall e
DHEH Lirmiied

" HE
2520 Sukhumvil A, Bargehak. Pheskssreng, Sangesk 1260
Phone: 66 2690 7000 Emat &

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

&= DKSH

Certificate No.: C31232274 Page: 2of4

#1e
H
LES]
Standard Installation Locations
Valume (Cabbration Zone)= 50 (Liters)
Inside chamber: W= 56 (om) D= 40 (cm) H= 48 (cm)
Standard Locations (1, #2, &3, #4): w= B (cm) d=5 (cm) h=5 {cm)
Standard Locations (#5, #6, £7, #8): w= 6 (cm) d=5 (cm) h= 5 {em)
#9: Geometric center of the chamber
Pasition of Std #1 #2 #2 #4 #5 #B #7 #e #3
Channel of Logger 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309

Definitions
Indicating Temperafure. The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature: The average reading of standards at any positions or location

: The maxi i of between of any probes and the

measured temperature at the reference location which are observed at same time or at close observation time as

possible to ine the P pattern or with the chamber at steady-state. The reference

probe is preferably located in the geometric center of the chamber.

Measured Stabfiy: The one-hall of greatest i of d at any ane probe.
Overall The di of i and mini d P g obsarvation time.
whin s e lulal e
DHSH Limited

10260
2533 Sekumit Fond, Bangchak, Phrakhanong. Banghk 10260
Prons: +66 2630 7000 Email i

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

€= DKSH

Certificate No.: C31232274 Page: 4of4
After adjustment (Cont.)
Measurement Temperature at Spread Locati Indicating of Unit Under Calibration: 180.0 *C
— T::::::;:?m Correctlon of UUC. Uncertainty

(C) ) (£°C)
# 181.34 1.34 0.51
2 180,32 0.32 0.50
#3 181.18 119 0.50
a4 180.56 0.56 0.50
#i5 179.41 -0.59 0.50
#6 179.63 -0.37 0.50
w7 178.79 1.1 0.50
#2 179.57 043 0.50
#a 179.77 -0.23 0.50

Temperature Distribution
Desired | Setting T at Spread Locations (*C) Uncertainty
{*C) ("C) {°C) #1 #2 #3 #4 #5 #E #7 #8 e (£ C)*
180.0 180.0 1B0.0  [181.34{180.32[181.19|180,56(179.41[179,63[178.79[170.57[179.77 0.51
Chamber Characterization
Icatl M d Uni i Stability Overall Variation
("Ch 'c) (=*C) (C)
180.0 1.66 012 275

Mote: * Maximum uncerainty of the each position

The End of Certificate

wtin Sunnsoy i TuTall daifn
DKEH Technology Lisbed

=0 10280
2433 Sukhumvt Ficed, Bungehak, Phisstancng, Barghot 10260
Phosa: +66 22307000 Emait Wabste: www. b

Delivering Growth - in Asia and Beyond, CAL-FM-C31-10: 12 Sap 2022
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Corr_Distribution & Max_Measurement
Job_Mo. WO-00008310

Correction ('C) After adjustment
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&z DKSH

Certificate of Calibration

ATIREnY (Fu) ATaday (da)

01 MNowv 2023 FIUNTIRTIAER 01 Nov 2023 WULMR
Und | Tidnd unf | bhing

General

(] (] 1. awld = [m]

= [m] 2. i Main Switch [m] [m]

| [m] 3. iU Selector Key [m] a

[ ] 4, nsudEsEa Display [m] (]

] [m] 5. maiu vinay ] ]

=] [m] 6. #@nw Lever of Ventilation valve [m] ]

= [m] 7. #@nw Lever door open [ close m]

] [m] 8. dnw Door seal [m] ]

[m] [m] 9, pEiessu Safety =] O

[m] [m] 10, msiemessssniwo oy (m] m] lifl

] [m] M, e [m} O laifl

= o 12, dnwioiesaa = (m]

= o 13, anwanaed o aoudieo O

Al :
Mr. Suphanimit Khamnonphoem
Service Engineer

—r
5553 Skt . B, Pk, B 10980
Phone: +66 2630 7000 Emal: i Wabsite:

Delivering Growth - in Asia and Beyond.

WSCRISHTIS TS
preshiieh
Equipment: Oven Certificate Mo.: C31232273
Model: ED 115 Issued Date: 08 November 2023
Serial No.{or 1D): 20190000012946 Job No.: WO-00008310
Manufaciurer Binder Page: 1of 4
Condition: In Condition Ventilation Valve: Closad
Shelves(pc.): 2
Customer: Integrated Research Center Co, Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: ~ Temperature: 24 °C * 09 *C
Humidity: 54 %WRH % 51 %RH
Voltage: 230 VaC - 3 32 wvac
Calibration Place: Double A (1881) Public Company Limited. ( Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Suphanimit Khamnonphoem
(Calibration Date: 01 November 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This cerificate is traceable to the SI Units maintained by Mational Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited
Cerlificate No, C10230001

This cariiicate is lssuad the units of measwrement accordng fo e Intlemational Systam af Units (S1), It provides raceabilty of measurement ta
international or rasonal slandand or olhar recognized naticesl standard laborskries.
The: measurement unceriainty slated is the expanded uncertainty which is obtained from the standand uncertainly mullipfied by e coverage Taclor

{k=2) 10 provide a leved of confidence of appraximately 58%. I is determined in accordance with the Gude 1o Expression of Uncertainty in Measwement

1GUN.
These resulls may be affecied

by devistions from specified condilions. The results relale ondy to the Bems besled, calbrated or sampled, The raper

shail not be reproduced except in full without approval of DKSH Technology Limited.

e Aimicaios mnTuTnd diin
ORSH u

ikt
I3 e N camasTa e uRs 15060
2533 Buktuainil R, Bangetak, Pl Banghak

Phone: +65 2639 7O

10260

Delivering Grewth - in Asia and Beyond.
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&z DKSH

Certificate No.: C31232273 Page: 2of 4
Standard Installation Locations
Volume (Calibration Zone)= 62 (Liters)
Inside chamber: W= B0 {cm) D= 40 (cm) H= 53 (cm)
Standard Locations (#1, #2, 43, #4): w= 6 (cm) d=5 (cm) h= & {em)
Standard Locations (#5, #6, #7, #8): w= & (cm) d= 5 (cm) h= 5 {cm)
#9: Geometric center of the chamber
Position of Std # # W3 | #a | #5 | @6 #ro| &8 #a
Channel of Logger 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosura.
Measured Temperature: The average reading of standards at any positions or location,

L The i i of betwean of any probes and the
at the location which are observed at same time or at close observation time as
possible to ine the pattern or with the chamber at steady-state. The reference

probe is preferably located in the geometric center of the chamber,

Measured Stabifty: The one-half of greatest i i of al any one probe.
Ovarall The diff of i and d ol ion time.
whan By e TuTall 43
DKEH Technelogy Limind -
2523 Sukhumk Road, Bmk_‘_m Uix ;;

Delivering Growth - in Asia and Beyond. CALFM-CIN-10: 12 Sep 2022

&z DKSH

Certificate No.: C31232273 Page: 4of4
After adjustment (Cont.)
I Ti at Spread L i Indicating of Unit Under Calibration: 177 °C
— T:‘r::::?:re Correction of UUC, Uncertainty
(C) (*C) £C)
#1 180.97 397 0.83
L) 180,96 306 0.84
#3 180.98 3.99 0.4
4 180.63 363 0.84
#5 180.12 3.1z 0.85
#E 179,31 23 0.85
#7 179.84 284 0.87
#a 179.41 241 0.88
#9 178.94 1.84 0.86
Temperature Distribution
Desired Setting lcati M d Te at Spread Locations (*C) Uncertainty
{"C}) {"C) {"C) #1 #2 #3 #4 #5 #6 #T 8 #3 (£°C)"
180 177 177 180.97|180.96[180,90{180.63(180,121179.31/179.84/170.41[178.94| 0.87
Chamber Characterization
icati Uni i Stability Overall Variation
°c) (") (£°Ch {*C)
177 2.20 0.25 2.34

ote: * Maximum uncertalnty of the each position

The End of Certificate

ulin fimsury maTuTafl $iiin

DEH Tachroiogy Limind

2533 10260
2533 Suktramyl. Fioad, Banghak, Prakhancng. Bangknk 10260
Phone: +63 2033 7000 et
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Q=

DKSH

Cerfificate No.: cat1232273 Page: 3of 4
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2830 B¢ #5 #6. 4T. #8080
104 104 103,37 102,16 103,45 103,02 101,07 100,52 100.78 100,26 100.33
After adjustment
Measurement Temperature al Spread Locations, Indicating of Unit Under Calibration: 104 "C
Locatons T:"r:::f::m Corection of UUC. Uncertainty
("G} {C) (£°C)
#1 105.80 1.80 078
#2 105.65 1.65 0.60
23 105,85 1.85 079
#4 105.45 145 0.80
#5 104,18 0.19 0.80
#B 103.85 -0.15 0.80
wr 104.08 0.09 o081
#8 103.91 -0.08 0.82
#a 104.03 0.03 o.82
Temperature Distribution
Desired | Seftting Icating M d T at Spread Locations ("C) Uncertainty
{*C) ("c) {"C} #1 #2 #3 #4 25 HE #7 HE #a {&"c)*
104 104 104 105.80/105.65[105.85{105.45/104.19(103.85/104.09[10:3.91/104.03) 0.8z
Chamber Characterization
icati Unil i K d Stability Overall Variation
(C) (°c) (£7C) ("C)
104 1.94 017 219

Mete: * Maximum uncertain

o Remeaury entuTall dfin
DHSH Tochnology Limied

ty of the each position

1260
WMW; Preskhanong, Banghioh 10250

Delivering Grawth - in Asia and Beyond.

Corr_Distribution & Max_Measurement Uncertainty

Carrection ('C)
70

Jeb_Ne. WO-00008310
After adjustment
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Temperature Distribution @ 180°C
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&z DKSH &z DKSH

Certificate No.: C3123zarz Page: 2of4

Certificate of Calibration

L L o S
e
Equipment: Owven Cerlificate No.: 31232272
Madel: ED 115 Issued Date: 09 November 2023
Serial No.(or ID): 950360 Job No.: WO-00008310 H
Manufacturer: Binder Page: 10of 4
Condition: In Condition Ventilation Valve: Closed
Shelves(pe.): 2
Customer: Integrated Research Center Co.,Ltd. T
R ) ,'
122 Moo 2, Tambol Thatoom, P
Amphur Srimahaphote, Prachinburi 25140 Thailand - -
b W
Environment Condition: ~ Temperature: 24°C + 1.0 ¢
Humidity: 54%RH  + 51 %RH Standard Installation Locations
Voltage: 2BOVAC = 32 VAC Volume (Callbration Zone)= 22 (Liters)
Inside chamber: W= 60 {cm) D= 40 {em) H= 48 {cm)
Calibration Place: Double A (1981) Public Company Limited. { Water Laboratory IP1
( ) pany ( ki ) Standard Locations (1, #2, #3, #4): w= 10 (em) d= 10 (em) h= 10 (em)
1 Moo 2, Thatoom, Srimahaphot,
: 5 ” Standard Locations (#5, #6, #7, #8): w= 10 (cm] d= 10 {cm) h=10 jcm
Prachinburi 25140 Thailand. . L i . Sl
#9: Geometric center of the chamber
Calibration By: Mr. Suphanimit Khamnonphoam
Position of Sid " L3 #3 #1 L] #6 # #8 #a
Calibration Date: 01 November 2023 itk
The Method used: In house method, CAL-WI-16, base on TLAS-G20 Chenne| of Lopgsr 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 200
Traceability: This certificate is raceable to the S| Units maintained by National Institute .o
of Metrology (NIMT), Thailand through DKSH Technology Limited. Definitions
Certificate No. C10230001 Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature. The average reading of standards at any positions or location,
e o Uinifarmity: The I of between of any probes and the
d p at the location which are observed at same time or at close observation time as
possible 1o determine the pattem of ity with the chamber at steady-state. The reference
This certificase is Issued the units of measuremant according to the Intermatianal System of Units {S1). It provides traceability of measuremant ta probe is preferably located in the geometric center of the chamber.
internalional of nationad standard o othar rcognized nasenal standard laboralornies.
The measurement uncertainty staled is the expanded uncertainty which is oblained from the standand uncertainly mullipied by S coverage fackor Measured Stabifiy. The cne-half of greatest I if of temperalures al any one probe.
{k=2) 1o provide a leved of confidence of approximalely 95%. i is determined in accordance with the Guide to Expression of Uncertainty in Measurement.
{Eum), Ovarall Viariafiom: The di of i and mini b ion time.

Theean resulls may ba alecied by daviations fram specifed condifies. The esulls relale only b lhe Bems (ested, calbrated or samplod, The rapart
sl rot be reproduced excepl in full withoul approval of DKSH Technology Limited.

i Fimicstiry e TuTal i whiin Ramanics wnial din

DIKSH Tachmoiogy Limind DKSH T Limiied

ey 10280 2530 ermumplin aarau e s Taus o Tng 10260

2531 Suktvarvil Ficas, Bangorak, Preakhancsg, Bangkok 10280 2533 Buktumvil Rasd, Biangehas, Perakhincng. Banghik 10260

Phone: +65 2635 7000 Watele: Prone: +66 26207000 Email i Webisin thatand
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&= DKSH

Cazazzmz Page: 3of4
Calibration Results:
Before adjustment
Satting: Indicating: #: #2 #3 B @5 @B WT #B: W
104 104 105,17 105.35 105.61 105,33 104.22 104.75 104.48 10466 105.10
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104 °C
Locstons | Tomperatre | OO UUC. | Uneartainty
("C) *C) (x*C)
#1 103.87 -0.03 oro
#2 104.11 011 0T
#3 104,29 0.29 0T
#4 104.06 0.06 0.7
#5 103.01 -0.99 0T
#6 103.42 057 0.77
#7 103,22 -0.78 0Tz
#8 103.48 -0.52 0.77
#0 103.88 -0.12 0.73
Temperature Distribution
Desired Setting | Indicat ! T at Spread Locations (°C) Uncartainty
["c) °C) ("c) #1 | #2 [ #3 | w4 | w5 | a6 | wr | w8 | w0 ey
104 104 104 103.97|104.11104,281104.06{103.01(103 43103.22[103.48103.88] 077
Chamber Characterization
icati Unit i Stability Overall Variation
("ch ("ch (£*C) {"C)
104 1.04 0.30 153

Mote: * Maximum uncertainty of the each position

whin fomney wmTuTall 4l
DKEH Tachnology Limiied

. it
Fhugiancng, 0260

Bargchak,
Prooes: +56 2638 7000 Emait

Delivering Growth - in Asla and Beyond.
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Corr_Distribution 4 Max_Measurement Uncertainty
— Jab_Ne. WO-00008310

Correction ('C) After adjustment
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Temperature Distribution @ 104°C
std{'c) Tob_No. WO-0000B310

110 o= e
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N e
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€z DKSH

Certificate No.: Cat232272 Page: 4 of 4
After adjustment (Cont.)
Measurement Temperature at Spread Localions, Indicating of Unit Under Calibration: 181 °C
Locations T:::::f::m Comeation of LUC, Uncertainty
(*C} (*C) (°C)

# 179.711 -1.29 0.72
#2 180.55 -0.45 072
#3 180.27 0.73 om
#4 180.36 D64 o
#5 179.16 -1.84 o
L] 179.74 -1.26 or7
#7 179.26 -1.74 072
#a 180.47 -0.53 0.76
w3 180.05 -0.95 0.74

Temperature Distribution

Desired | Setting icati i Temp at Spread Locations (*C) Uncertainty
{'C) ("C) {"C} # #2 #2 # #5 #E #7 #8 #3 (£*C)*
180 181 181 179.71180.550180.27180, 36179, 16[179.74/179.26(180.47[180.05) 077
Chamber Characlerization
Indicati Uniformit Stability Cwverall Variation
("¢} (*C) (£°C) ("G}
181 1.09 0.28 168
Mote: * Maximum uncertainty of the each position
The End of Certificate

i Py elulel duia
DKEH Tachnology Limbad

ae VGO
2633 Sokhumefl Foa, Dangchak, Phesksanceg, ngesk 11260
Phone: +66 2630 7000 Emait ¥
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Temperature Distribution & 180°C
std('c) Job_MNa, WO-00008310
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Phena: +55 2635 7000 [

Delivering Growth - in Asia and Beyond.

&z DKSH

Certificate No.: C132303563 Page: 2of 3
H
Standard Installation Locations
Midway between the diffuser plate and the water surface
Inside bath: W= 36 (cm) D= 32 {cm) H= 24 {em) Volume = 28 (Litars)
Standard Locations #1: 5 {om) d= § {em)
Standard Locations #2: W 5 {cm) d= § {cm)
Standard Locations #3: W= 5 {em) d= & {em)
Standard Locations #4: we 5 {cm) d= 5 (cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Position of Sid #1 #2 3 #4 #5
Channel of Logger am 302 303 304 305

Definitions
Indicafing Temperafure: The average reading of indicating device which farms the integral part of the bath,
Measurad Temperature. The average reading of standards at any positions or location.

The i of d sres between of any probes and the
at the ref: location which are observed at same time or at close cbservalion lime as
possitle to ine the P pattern or homog ¥ with the bath at steady-state, The reference

probe Is preferably located in the geometric center of the bath.
Measured Stability: The one-half of greatest l i of d at any one probe.
Overall The diffi of i and mini p han Lime.

i Bimomry mTuTal dafin

DHEH Tuchnoiogy Lisied

FHII s e e TEu T 10260
Fons, Phesstancng, Bangho 10280
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&z DKSH

L= A Certificate of Calibration

mm'l_rlm
Equipment: Liguid Bath Cerlificate No.: ©13230363
Model: WHNBZZ/IMACEA Issued Date: 09 November 2023
Serial Mo. {or 1D} L518.0690 Job No.: WO-00008310
Manufacturer: Memmert/SHIMAX Page: 1of 3
Caondition: In Condition

Forced Circulation:  None

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

Environment Condition: ~ Temperature: 25°C x 05°C
Humidity: 54 %RH 4.8 %RH
Voltage: 230 VAC + 34 VAC
Calibration Place: Double A (1981) Public Company Limited. { Water Laboratory IP1 )
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 02 November 2023
The Method used: In house method, CAL-WI-17, base on ASTM E715-80

Traceability: This certificale is traceable 1o the 5| Units maintained by National Institute of Metrology
(MNIMT), Thailand through DKSH Technology Limited. Certificate No. C10230001

'erson In charge
This cadificate is issued the units of accarding b the i Syslem of Unils (S1). it provides irscesbilty of measuremant o
inemational or national standard o other recogrized rafional standand laboralories.
Tha measurement uncertainty stated is the expanded uncerainty which is obtained from the standard uncertainty mutipled by the coverage factar (k=2) fo
pronide & Wval of confidenca of approximately 95%. 1L is datarmingd in aczordance with the Guids to Expressian of Uncarainty in Measurament (GLM)
Thess results may be affected by devisions from specified conditions. The reaulls relale anty %o the Sems tested, calioraled ar sampled. The repart shall
rot be reproduced except in full without approval of DKSH Technalogy Limited.

VY Bimiomory maTulal 4te
[DHSH Tachology Liming

3 ramme e
oy Tiene, Basgehak, Banghok 1285
Phone: +60 3005 000 Emait ntnite:

Delivering Growth - in Asia and Beyond. CALFM-C13-13: 12 Sep 2022

&z DKSH

Cerificate No.: C13230363 Page: 3of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C
Locations Mm““’d{:]m“e"’t”"’ Correction of UUC. (°C) | Uncertainty (£ °C)
#1 B4.99 -0.01 0.33
#2 85.09 0.09 0.38
#3 84.91 -0.09 0.37
wa 84,84 -0.16 0.37
#5 8488 -0.12 0.37
Temperature Distribution
Desired | Setting Indicating Measured Temperature at Spread Locations ("C) Uncertainty
c) ) °c) # #2 #3 #4 #5 (£ °Cy
B5.0 85.0 B5.0 84,99 B5.09 8491 84.84 8488 0.38
Bath Characterization
Indicating Measured Unifarmity Measured Stability Overall Variation
("C) (°C) (£ °C) ('C)
B5.0 0.35 0147 0,54

Note: * Maximum uncertainty of the each position

The End of Certificate

i Ao ealuled Svin
OREH

w80
2633 Sukhume: Road, Bangchat, Preakhasong, Bangkok 10260
Fhona. +66 2635 1000 Wabste:

Dedivering Growth - in Asia and Beyond, CAL-FM-C13-13: 12 Sep 2022
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Corr_Distribution & Max_Measurement Uncertainty

Correction ('C) Job_MNe. WO -00008310
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&=z DKSH
% Certificate of Calibration

ST 182
Equipment: Liquid Eath Certificate No.: C13230362
Madel: WNBZZTCON4L Issued Date: 09 November 2023
Serlal No. (orID.):  L508.0973 Job No.: 'WO-00008310
Manufacturer: MemmertfAutonics Page: 1of 3
Condition: In Condition

Forced Circulation:  None

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

Envirenment Condifion:  Temperature: 25°C + 11°C
Humidity: 55 %RH % 5.2 %RH
Voltage: 230 VAC = 3.3 VAC

Calibration Place: Double A (1991) Public Company Limited. ( Water Laboratory IP1)
1 Moo 2, Thateom, Srimahaphot,

Prachinburi 25140 Thailand.

Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Diate: 31 October 2023
The Method used: In house method, CAL-WI-17, base on ASTM E715-80

Traceability: This certificate is traceable to the 51 Units maintained by National Institute of Metrology
(MIMT), Thailand through DKSH Technology Limited. Cerfificate Ne. C10230001

rteenational or rational standard or oher recogrized nalional standand borealones

The measurement uncertsinty stated is the sxpanded uncertsinty which is obtaied from the standsed unesrtainty mulipied by th coveage factor (k=2) 10
prowide @ loveld of confidence of appraximately 85%. 1 is determined in accordance with the Guide to Expression of Uncertainty in Measuremert (GUM).

Thase rasulls may be allacted by Seviations free spacifiad condiions. The msults refate aniy to the ilems tostod, calbrated ar sampled. The report shall
not be reproduced sxcepl in ful withoul approval of DKSH Technology Limited.

Wik fraarten T Tnd $vin
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&z DKSH

lunTradaudnmiaiasaiuaugunni
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Delivering Growth - in Asia and Beyond.

&z DKSH

Certificate No.: C13230362 Page: 2of 3
H
Standard Installation Locations
Midway between the diffuser plate and the water surface
Inside bath: W= 36 (cm) D= 32 {cm) H= 24 {em) Volume = 28 (Liters)
Standard Locations #1: w= 5 {cm) d= 5§ {cm)
Standard Locations #2: w= 5 {cm) d= § {em)
Standard Locations #3: w= 5 {cm) = 5 {cm)
Standard Locations #4; we 5 {cm) dm 5 {em)
Standard Locations #5: Center of any probes. (#1 - #4)
Pasition of Std #1 #2 #3 #4 #5
Channel of Logger 301 anz 303 304 305

Definitions
Ind¥eating Temperafure: The average reading of indicating device which forms the integral part of the bath.
Measured Temperafure: The average reading of standards at any positions or location,

e o L The i . of

P between of any probes and the

d althe location which are cbserved at same time or at close observation time as

possible o determine the P are pattern of

wilh the bath al sleady-state. The reference

probe is preferably located in the geometric center of the bath.

Measured Stabilffy. The ane-hall of greatest i i aof P at any one probe.
Overall Variatior. The di of i and mini b ion time.
ulin Bumiores v Tuing Sin

DEH Technclogy Limied

3 10260
233 Bukhumivi Foud, Bangchak, Pheskhancng, Basghos 10280
Phone: +8 2630 7000 Bk
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Corr_Distribution & Max_Measurement Uncertainty

Correction {'C) Jab_Mo, WO -00008310

Certificate No.: C13230362 Page: 3of 3 - Afterochament.
Calibration Results: 25 |
Before adjustment 2 I
Sefting: Indicating: #1: #a: #3: i #5: 18 |
85 B5 85.55 B5.69 85.53 85.55 B5.49 10 -
After adjustment 05
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85 °C 00
05 i
Locations Meas“red{::e]'“pe“"”'e Correction of UUC. (°C) | Uncertainty (£ °C) -10
-18
#1 84,62 -0.38 14 20
#2 84.76 024 13 g
# 84,60 -0.40 13 0 10 20 30 40 0 80 50
#4 84.62 -0.38 14 Ecel
#5 84,56 0,44 13 Wil x#2 #3 #4 A#E =Lincer («) =Uncer (=)
Temperature Distribution
Desired | Setting Indicati 1] d Ti at Spread Locations (*C) Uncertainty st szg:;ﬁpwmtg a5°¢
"C) ("C) ("C) #1 #2 #3 4 #5 (") a0 i Af ter ad justment
a5 85 B85 84.62 84,76 84.60 B4.62 64,56 14 e
87.0
Bath Characterization e
Indicating Measured Uniformity Measured Stability Owerall Variation B&D
(°C) (°C) (£°C) ('C) 5.8
85 0.32 0.63 139 B8.0 —— = e ——
845 /fgﬂ . /ﬁ”

Mote: * Maximum uncertainty of the each position

B35
830
The End of Certificate azn
Time (Intervals 15 sec)
2.0
0 20 40 60 a0 100 120 140
—_— — %2 #3 #4 —_—
LN fmamet e Tulad v
DREH Tachnoigy Limited
2532 Sukhumil Fioad. Bangchak, Phrakhanong. Bangkok bsr]
3 700 Emal:
Delivering Growth - in Asla and Beyond. CAL-FM.C13.13: 12 Sep 2022
o
wasndausnmiadasruagunai Hacwra Certificate of Calibration
F— 4
RSCTISNS 1008
. gt
vl WO-00008310
i Equipment: Cooled Incubator Certificate No.: C31232275
wilandaadia: Ligquid Bath U WNB22TCNAL
Model: E5SCC Issued Date: 09 November 2023
wiuiuAtas: L508.0073 Serial Nofor ID): 03021 Job No.: WO-00008310
Manufacturer: OmRon Page: 1o0of 3
ATIRABY (3) AsTRFAY (F) Condition: In Condition Ventilation Valve: Nane
31 Oct 2023 sunvinsrada 31 Oct 2023 MAILHR Shelves(pc.): 4
Und | aidnf Und | Tl
Customer: Integrated Research Center Co, Ltd.
122 Moo 2, Tambol Thatoom,
B | O 1. s @ | O Amphur Srimahaphote, Prachinburi 25140 Thailand
O 2. mwineu Main Switch = O
= o 3. mwinen Selector Key = O Environment Condition:  Temperature: 24°C + 04 "C
= o 4 rrrusiown Display o = Humidity: 52 %RH + 53 %RH
= Voltage: 231 VAC 1 36 WAC
[m] [m] 5. mwine Circulator O O i
= 0 6. dn Lever door open / close Gl =] Calibration Place: Double A (1991) Public Company Limited. | Water Laboratory IP1)
@ | O | 7 vesnwhib ORAN) B | O 1 Moo 2, Thateom, Srimahaphot,
a ] 8. mwieueaessunitediu m] [m] Tl Prachinburi 25140 Thailand.
= [m] 9. aAmminade @ o
= T Calibration By: Mr. Suphanimit Khamnonphoem
= [m] 10, #NTEeEsd o AnTuAneeSos ] m]
Calibration Date: 30 October 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the 51 Units maintained by National Institute
of Metrology (NIMT), Thalland through DKSH Technology Limited
sl :

This certificate is issued the units of measurement according to the internationsl System of Units (S1). It provides raceabiity of measurement o
internatianal or national standard or other recognized natinal standand laboratories.

The measurement uncertainty stabed Is the exparded uncertamnty which is ablained from the standard uncertainty mllipled by the coverage factor
{k=2) 1o provide a level of canfidence of approsimsstely 35%. I is detenmined in actordance wh e Guide 1o Expression of Unoedtaingy i Measuremant
=10

These resulls may be affected by devistions from specfied condsicns. The resulls refate only to the ibsms tested, calbealed o sampled. The reporl
shall net ba reproduced sxeapt in Tull withoul approwal of DKSH Tachnalogy Limited

Service Engineer

i By maTuTal diin il Bumuisiuiry e TuTall daif
DMEH Tachnoiogy Limind [CHEH T Linked

5m Il

0260 2533 MuLATIM U HeIn ceems T rrarme e 90260
£33 Sukheryt fosod, iangcak, Prrakhancng. Banghok 10700
Wkl

2133 Sukvarmvd Foad, Bangshak, Phesksancng, Bangsok Y260
Phone: +68 733 7000 Emait

Phene: +63 3630 T000 p—
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&= DKSH

Certificate MNo.: Ca23zars Page: 2of 3

Standard Installation Locations
Volume {Calibration Zone)= 422 (Liters)

Inside chamber: W= 110 {cm) D= 60 {cm) H= 180 (cm}
Standard Locations (#1,#2, #3,#4):  w= 11 (em) d= 6 (cm) h= 30 (cm)
Standard Locatlons (#5, #6, #7, #48):  w= 11 (cm) d= 6 (cm) h= 30 (cm}

#9: Geometric center of the chamber

Position of Std #1 #2 #3 Lo #5 L] #7 #e i

Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209

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.

e The { diffi of between of any probes and the

d atthe

location which are cbserved at same time or at close observation time as

possible to d ine the pattern or with the chamber at steady-state. The refarence

probe is preferably localed in the geometric center of the chamber,

Measured Stabilify. The one-half of greatest i i of p atany one probe.
Ovarall | The di of i and mini hroughcut observation time.
e R e Tind vt
Limited

253 sraupe/In s oY A 10260
2530 Sukhumil Anad, Bangchak, Phrakhanong, Bangkok HI260
Phone: +65 2628 7000 Emait d

Delivering Growth - In Asla and Beyond.

CAL-FM-C31-10: 12 Sep 2022

Carr_Distribution & Max_Measurement Uincertainty
o Job_No. WO-00008310
Correctian (') Witheut adjustment
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std('c) Tob_Na. WO-00008310
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&z DKSH

Certificate No.: C31232275 Page: 3of3
Calibration Results:
Withaut adjustment
Measuremen! Temperature at Spread Locations, Indicating of Unit Under Calibration: 21 °C
i T:::::':L Comection of UUC. Uncertainty
") {"C) (£"C)
#1 20,38 -0.61 0.63
#2 2032 -0.68 0.64
#3 20.39 081 0.65
#4 2034 -0.66 0.64
#5 20.00 -1.00 073
#B 20.05 -0.95 0.68
w7 20.08 082 0.67
#3 20.10 -0.90 0,66
#a 20.07 -083 071
Temperature Distribution
Desired | Setting icating M d T at Spread Locations (*C) Uncartainty
{*C) {"c) {"C) #1 #2 #3 w4 H5 e o7 4B #a [E=N
20 20 21 20,39 | 20,32 | 20.39 | 20.34 | 20.00 | 20.05 | 20.08 | 20.10 | 20.07 0.73
Chamber Characterization
Uni i Stability Overall Variation
() (°C) (£°C) (")
2 051 0,34 0.66
Mote: * Maximum uncertainty of the each position
The End of Ceriificate
e S e e

Delivering Growth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022

&z DKSH

luasadoudnmiaiasniuquguungi

wufiluamg WO-00008310
silmrdnaiia: Cooled Incubator su: ESCC
winuamatas: 03021

wyI9EDY () sI9REY (F9)
30 Oct 2023 SWNSATITA 30 Oct 2023 WAL
Uné | Liund undi | bhin@
General
= [m] 1. dwid ] [m]
=] [m] 2. e Main Switch ] a
] [m] 3. e Selector Key = ]
[m| [m] 4, msudsesa Display [ m]
=} m] 5. e vinan = O
[m] [m] 6. dAnw Lever of Ventilation valve o O “Laadi
=] [m] 7. #@nm Lever door open / close = O
[ a 8 #nmw Door seal = m|
= | =] 9 nsiTuuaeseuy Safety = O
= (] 10, msinemsasssuninaeaiu = ()
(] ] 1. psiesessnyhrde O m] “laidi
= ] 12, dnwimatas = O
= (] 13, dAnTewinsoy o Anuiiato (] ]

Sl :
Service Engineer
s Biniosis mTuTnl $2fin
DSH Technology Limited

Foned 6
2533 Sukvanret Riswes, Bangeral, Phrakhasang, Banghok 11260
Phone. +66 2639 T00D i
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&= DKSH &= DKSH

Cerificate No.: C31232276 Page: 2of4

Certificate of Calibration

Mﬂ:ﬂl o L
Equipment: Cooled Incubator Ceriificate No.: Caizszzes S %
Model: i250 lssued Date: 0% November 2023 a;o:
Serial No.{or 1D): 0213-0004 Job No.: WO-D0008310 ) : H
Manufacturer: Accuplus Page: 10f 4 :
Condition: In Condition Ventilation Valve: None
Shelves(pc.): 4
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: ~ Temperature: 24°C F 05 "C
Humidity: 52 %RH - 53 %RH Standard Installation Locations
Voltage: 231 ¥AD ! 36 VAC Volume (Calibration Zone)= 114 (Liters)
Inside chamber: W= 50 (cm) D= 48 (cm) H= 106 (cm)
Calibration Place: Double A (1991) Public Company Limited. { Water Laboratory IP1)
) Standard Locations (#1, #2, #3, #4): w= 5 {cm) d=5 {em) h= 20 (cm)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand. Standard Localions (#5, #6, #7, #8): w=5 (em) d=§ {cm) h= 11 (cm)
#0: Geometric center of the chamber
Calibration By: Mr. Suphanimit Khamnonphoem
Callbration Diate: 31 Oclober 2023 Paositien of Std #1 #2 # #h #5 #6 #7 &8 #9
The Method used: In house method, CAL-WI-16, base on TLAS-G20 Channel of Logger 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209
Traceability: This certificate is traceable to the S| Units maintained by National Institute
of Metralogy (NIMT), Thailand through DKSH Technelogy Limited, Definitions

Certificate No. C10230001

Indicating Temperature. The average reading of indicating device which forms the integral part of the enclosure,

Moasured Temperature. The average reading of standards at any positions o location,

The i i af between of any probes and the
at the lpcation which are observed at same time or at close observation time as
possible to ine the pattern or b with the chamber al steady-siate. The reference
This earsficals is ssued tha units of measurement according to the Intemational System of Units (1), 1 provides iraceability of measurement 1o probe is preferably located in the geometric center of the chamber.
inbernational or national standand of ol recogrized national stardard [aboratanias,
The msasurement uncertsinly ststed is the axpanded uncerainly which i cblsined fom ihe standard urceriainty muliphed by the coverage factor Measured Stabiliy: The cne-halfl of greatest { diff of d at any one probe.
{k=2) o provide a level of confiderce of approximately 35%. & is determined in accordance with the Guide 1o Expression of Uncertainty in Measurement
{Gum, Overall Variafiom. The diffs of i and mini p al ion time,
Thess resulie may be allacisd by dedations from spechiad cordlions. The resuks rlat coly o the llems fested, calbrated or sampled. The repor
‘shasl ok be reproduced axcept in full mithout approval of DKSH Tachaalogy Limited
ik e el Wi Bunuano o uTad
i Limited D5H Tachnology Limied
53T SR S e TEL NI 10250 e = )
253 Suktumwit Anad, Bangehak, Fhmkhancng, Banghok 10280 38 Suesirel Rosd, Bangehak, Proskhanosy, Bangeck 11060
Phone: 4606 2628 7000 Emait mtarte Phone +88 2638 T000 L com thadand
Delivering Growth - in Asia and Beyend, CAL-FM-C31-10: 12 Sep 2022 Delivering Growth - in Asia and Beyond. CALFM-C31-10: 12 Sep 2022
Certificate No.: C31z32278 Page: 3of4 Cerificate No.: C31232276 Page: 4 of 4
Calibration Results: Without adjustment (Cont.)
Without adjustment nent Temp at Spread Locations, Indicating of Unit Under Calibration: 26.0 °C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 "C —
T Correction of LIUC, Uncertainty
Measured ) Locations emperature
of UUC. u y
i oo Temperature ) ey (£°C)
(*C) ("C) (£*C) #1 2875 025 0.30
it 20,07 0.07 0.31 #2 2677 023 0.33
#2 20.09 0.09 0.37 #3 2B.60 -0.40 0.29
#3 20.11 0.11 033 24 26.64 0.36 0.38
#4 19.91 -0.08 047 5 28.71 -0.29 028
#5 19.99 0.0 0.29 #6 28.71 -0.29 0.28
#E 19.97 -0.03 0.29 w7 28.81 -0.19 0.31
7 20,02 0.02 0.34 a8 28.62 038 0.30
#E 19.84 <016 0,30 #o 28.64 -0.36 0.34
L] 19.90 0.10 0.35
Temperature Distribution
Temperature Distribution Desired | Setting icating P al Spread Locations (*C) Uncertainty
Desired | Setting icati i at Spread Locations (°C) Uncertainty ) °c) {"c) # | #2 | #3 | w4 | a5 | w6 | 47 | #8 | we zC)
("C) (*C) (°C) #1O| @2 | #3 | M | N5 | #B | 4T | %8 | #9 (x*cy 29.0 28.0 290 |26.75|28.77 |28.60 |26.64 | 28.71|26.71 [ 28,61 | 26.62 | 26.64 0.38
20.0 20.0 20,0 20.07 [ 20.09 | 20.11 [ 19.91]19.99 (19,97 | 20.02 | 19,84 | 19.00 047
Chamber Characterization
Chamber Characierization Indicating Measured Uniformity Measured Stability Overall Variation
g 1 d Uniformi Stability Owerall Variaticn rc) =] (£°C) r'c)
(°C) (°C) (#°C) *C) 29.0 0.22 0.28 070
20.0 0.25 0.37 0.84 Mote: * Maximum uncertainty of the each position

Mote: * Maximum uncertainty of the sach position

The End of Cerlificate

i Roraio o TeTall e wiin Ao wnTuTal $vis
HSH Tachnoingy Limited oKEH Limfied

. 0260 5% srmuRri Saen eETEs niRY 10260
253 Suktumwit Aad, Bangchak, Phrakhancng, Barghok 1100 2553 Suitatew Ao

, Buarvgchis, Prrakhanong, Banghok 10250
Phone: 66 2628 7000 Emad Wbsite: Phone: +66 2630 7000 Emal Wabsta:

Delivering Growth - in Asia and Beyond, CAL-FM-C3.10: 12 Sep 2022 Delivering Grewth - in Asia and Beyond. CAL-FM-C31-10: 12 Sep 2022
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Carr_Distribution & Max_Measurement Uncertainty
G Job_Ma. WO-00008310
Correction (£) Without adjustment
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Temperature Distribution & 20.0°C
Tob_Mo, WO-0000B310

Std{'c) -
Witheut ad justment
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&z DKSH

il WO-D00DB310

wilaptaddia: Cosled Incubator 'iu.' 1250

vnuauAtas: 0213-0004

nsreEay (5u) AEI9RO (f)

31 Oct 2023 SUmsRTIER 31 Oct 2023 WULMR
Und | Ll Und | Taidnfi

General

= O 1. dwld = [m]

O 2. mwineu Main Switch = [m]

O 3. it Selector Key ] O

[m] 4. nsudnana Display = [m}

m} 5 i Wisay m} m}

[m] ] 6. dnw Lever of Venlilation valve (m] [} Taidl

= [m] T einw Lever door open / close [ El

(] [m] B. v Door seal ] [m]

= (] 9, mmiuraesiu Safety =] m]

= [m] 10, msiHuvassaitAT i ] o

[m] [m} 1. sy (] [m] sl

=] [m] 12, dnmiuaos =] =]

= [m] 13, dnmewwnsoy o Anuffaedo = [m]

sl :
Mr. Suphanimit Khamnonphoam
Sarvica Engineer

gk

2633 pusstgEtm UL s g myemsee 1060
2593 Skhumvit Aoad. Bangohak, Phmshancng, llssgack 60
Preea: +65 630 T000  Emat Wi

Delivering Growth - in Asia and Beyond.

std('g)
o

Temperature Distribution & 29.0°C
Jeob_Ma. WO-00008310
Without adj (Cant.)
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Equipment:
Model:
Serial Mo. (or ID.):
Manufacturer:
Condition:
Covers; Open (Max)

Customer:

Environment Condifion:

Calibration Place:

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

— 2

Time (Interval= 15 sec)
40 60 80 100 120 140

w3 # —a5 — —#6 ——#F ——#8

&z DKSH
Certificate of Calibration

COD Reactor

DRB200

19070C0337

Hach

In Condition

Locations heating Block: Left and Right

Certificate No.:
Issued Date:

C17230188

0% November 2023
WO-00008310
1of 5

Job No.:
Page:

Inlegrated Research Center Co.,Lid,
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Temperature: 24°C * 0.7°C
Humidity: 52 %RH + 4.8 %RH
Voltage: 23 vaC 2.5 VAC

Double A {1991) Public Company Limited. { Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Mr. Suphanimit Khamnonphoem
31 October 2023
In house method, base on Direct with T

This certificate is traceable to the S1 Units maintained by National Institute of
Metrology (NIMT), Thailand through DKSH Technology Limited. Certificate No.
C10230001

erson in charge
This cerlificats is issued the units of meRsLmMAnt according 1o The Intermatoral System of Units (1) It provides raceabifty of measurement fo intemaficesl
ar naicnal slandard or olher recognized nalional standard laborataries,
The measurement uncertainty stated is the expanded uncartainty which i oblsired fiom Ihe standand uncentainly malliphod by the coverage factor (k=2) to
provide A level of confidence of approximataly 95%. It is determined in accordance with the Guide %o Expression of Uncertaity in Measurement {GUM),
These resulls may be sMected by davialions from specilied conditions. Tha rsults relate anly to the items tested, calbrated or sampled. The repot shall nol
e reproduced except in ful withoul spproval of DISH Techrology Limited.

i stz T Tl 4ol
DKSH T e
Frep—

M WU e Tl RInURY 10260
Banghok 10260

2533 Suihumwil Fioed, Bangerak, Phrakhanang,

Prone: +66 2639 7000

Delivering Growth - in Asla and Beyond.
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Certificate No.: C17230188 Page: 2of 5

-] [+ F

[ 2OQ =0
HOCO|+|O00
OO0 =100
- OO00|:]000
{000+ OO0

Top view

Location of standard Sample test

Container

Glycaro!

Standard thermomeler

Standard Installation Locations
The standard thermometer touches the lower end of the boring

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the
unit under calibration.

Measurad Temperature: The average reading of standards al any positions or location,

Measurad Stabilfy: The cne-half of greatest i i of p at any
one probe.

whsin fumnnas e TuTadl dvin

?;?‘N‘le i

2533 Bangctar, 10esn

Delivering Growth - in Asia and Beyond. CAL-FM-CI7-08: 20 Jud 2022

Certificate No.: C17230188 Page: Sof 5
Characterization of the unit under calibration:
Desired Unit Under Calibration ("C) | M, T (°C)
Locatiens heating Block
c) Setling Reading Stability (+°C)
Left 150 150 150 0.14
Right 150 150 150 0.08
The End of Certificate

kit fssnia e TuTall 4
DS Tectnology Liskid

10260
2533 Sukumvit Road, Basgshak, Phvakhanong, Bangkok 16261

Delivering Growth - in Asia and Beyond. CAL-FM-C17.08: 20 Jul 2022

Certificate No,: 17230188 Page: 4of 5
Calibration Results:
Without Adjustment
Measured temperature at the spread |ocations:
Locations heating Block: Setting ("C) Unit Under Calibration ("C)
Left 150 150
Right 150 150
Location heating Block: {"c) [C jon of UUC (*C)|  Uncerainty (£ °C)

Al 148,09 -0.01 0.85
A2 149.43 -0.57 0.66
Al 161.24 124 065
Ad 14963 -0.37 0.65
AS 150.71 [al 0,85
B1 150.14 0.14 0.65
B2 150.06 0.06 0,65
B3 150,35 035 0.65
Ba 149.97 -0.03 0,66
BS 150,01 oo 0.66
c1 150.08 0.08 0.65
c2 150,23 0.23 0.69
ca 151.13 113 0.65
c4 160.61 0.81 0.65
cs 149.47 -0.53 0.66
D1 150.36 0,38 065
D2 180.87 0.87 0.65
D3 151.24 1.24 0.65
D4 150.73 0.73 0.65
DS 16110 1.10 0.65
E1l 148,88 -1.12 0.65
E2 183.51 3.51 0.85
E3 149,55 -0.45 0.65
E4 147.65 245 0,65
ES 148.94 -1.06 0.65
F1 149.97 -0.03 0,65
F2 15110 1.10 0.65
Fa 150.87 087 0,866
F4 150.55 0.55 0.65
F5 150.24 nz4 0.65

i

2433 3 10260

mm«mmmw.mﬂm Banghok Iﬂﬁ“ﬂ'w’

Delivering Grewth - In Asla and Beyond, CAL-FM-C1T-08: 20 Jul 2022

&z DKSH

lunsadaudnmmiaiavmuAugunl

awifluems WO-00008310
wiimAtadia: COD Reactor fu: DRB200
winmamedas: 1907000337

mIIREaY (Fu) IR ()

31 Oct 2023 FwnaRsadin 31 Oct 2023 HWUIHIWE
Unfi | biundi Unfi | ilnd

General

= ] 1. awl = [m]

m] o 2. mwinaTd Main Switch m] o

=] ] 3. mwineu Selector Key [ o

[m] ] 4. s Display = m]

= (] 5. #nw Hole [ a

(=] [m] 6. dnmehila = [m]

[m] o 7. dnwdieta ] [m]

= m] B anmEwinsal o deudihaeta = o

sl :
Service Engineer

e

10260
533 Sukhumyil Aoad, Bangohal, Phrakhanong, Bangkok 15260
Phone: 466 2639 7000

Delivering Growth - in Asia and Beyond.
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&=z DKSH

Certificate of Calibration

Equipment: Block Digestion Unit Cerificate No.: C28230040
Model: SC2100-35V240 Issued Date: 16 November 2023
Serial No, {or ID.): 2021CEP296 Jab Na.: WO-00008310
Manufacturer: Envircnmental Express Page: 1of 3
Condition: In Condition Digestion Block: 18 holes.

Customer: Integrated Research Center Co.,Ltd.

122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand

Environment Condiion: ~ Temperature: 26 'C £ 07°C
Hurnidity: 54 %RH %+ 5.3 %RH
Voltage: 230 VAC 35 VAC

Calibration Place: Double A (1991) Public Company Limited. ( Water Laboratory IP1)

1 Moo 2, Thatoom, Srimahaphot,

Prachinburi 25140 Thailand.

Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 31 October 2023
The Method used: In house method, base on by comparison with standard

Traceability: This cerfificate is traceable to the 51 Units maintained by National Institute of
Metrology (NIMT), Thailand through M.M. Technical Center Laboratory (NTL)
Certificate No.: TC22/0080

This caelilicate is issutd tha unks of measurmant sceording 1 e Itemational System of Links (SIL 1 provides Iracestility of measurenant to
international or national standard o ather recognized national standard laboratories.
The measurement urcertainty stated is the expanded uncertainty which is obtsned from the standard uncertainty mutiplied by the caverage factor (k=2
o provide a loval of confidence of approximately 5%, It is Selermined In accordance with the Guids % Expreasion of Unceralty n Measurement [GUM).
Tk results may ba aMiected by devialions from specified condtions. The resuls rlate only 1o the Hems tested, calibraled or ssephed. Tha report shall
not be repeoduced except in full without approval of DKSH Technology Limited.
whifn Bemnskzs maTuTnd i
EKSH Tachnology Limied
2533 BT WU T Dy 0250
Ftoad, Biargohak, Peraknan, Banghok 10780
Phone: +86 2635 7000 [ oo

Delivering Growth - in Asia and Beyond. CAL-FM-C2907: 20 Jul 2022

Certificate No_: CZ230040 Page: 3of 3
Calibration Resuits:
After adj t
; S Measured Caorrection :
Locations ﬂ-eslred anmg ln?watlng Temperalure of UUc, Um—.?rtamly
e (°C) °C) = ( £7C)
) {c)
Al 84.5 -0.5 1.4
A3 95.2 0.2 14
A5 94.8 -0.2 14
B2 95.3 0.3 1.4
B4 85.0 0.0 14
c1 95.3 0.3 1.4
c3 85.0 0.0 14
C5 94.6 0.4 1.4
o2 85.2 0.2 1.4
D 85.0 95.0 95.0 50 00 14
E1 95.4 0.4 1.4
E3 85.0 0.0 1.4
ES 94.5 -0.5 1.4
F2 94.4 -0.6 1.4
F4 95.2 0.2 1.4
G1 95.1 0.1 1.4
Ga 95.5 0.5 1.4
[ 95.0 0.0 1.4
£ . Measured Correction z
Locations D::s"ad ng'"g ":“g g | romperature of UUC. UF:?;:'"W
(i bk i (°C) (c)
Al 103.8 -0.2 14
Al 104.2 0.2 1.4
A5 104.3 0.3 14
B2 103.9 -0.1 14
B4 103.9 0.1 1.4
c1 104.2 02 1.4
[} 103.5 -0.5 1.4
c5 103.7 03 1.4
D2 104.4 04 14
D4 1040 1040 e 104.0 0.0 14
E1 104.5 0.5 1.4
E3 103.8 0.2 1.4
ES 103.2 -0.8 1.4
F2 1046 0.6 1.4
Fa 104.1 0.1 14
G1 104.3 0.3 1.4
G3 1036 -0.4 1.4
[=5] 103.8 02 1.4
The End of Certificate

i Mmoo o Tl €1
DS Technalogy Limisd

unt 10260
2333 Sukhuswit Ficed, llarpchak, Pheskhanang, Banghak 10250
Phors: +66 2638 7000 Emai: Wesan:

Delivering Growth - in Asia and Beyond. CAL-FM-C25-07: 20 Jul 2022

&=z DKSH

Certificate No.: C28230040 Page: 2of 3
Fig. 1.: Top view

(Sand)

ofe
©

© 6 06

Location of standard

Definitions
Indicating Termperafurs; The average reading of indicating device which forms the integral part of the Digestion block.
Measured Temperafure: The average reading of working standard al any positions or ocalion,

Calibration Results:
Before adjustment

Measured Correction .
T Desired Selling In?ic.uting Temperature of UUC. Uncfﬂalmy
e ') "C) % = (£*C)
c) e

a1 98.4 & 14
A3 99.0 50 1.4
A5 99.1 4.9 1.4
B2 98.5 55 14
B4 98.6 5.4 14
c1 94,0 -5.0 1.4
c3 98.3 -5.T 1.4
C5 98.4 =56 14
D2 104.0 104.0 104.0 b =l 14
D4 98.0 -5.0 1.4
E1 99.4 46 14
E3 98.5 -5.5 14
ES 96.3 =5.7 14
F2 90.6 4.4 1.4
F4 98.0 -5.0 1.4
G1 99.3 -4.7 1.4
G3 96,3 57 14
G5 28.6 -6.4 14

whin femioson enTuTal e

DHEH Te Limited

o e Road, Bangchak, Phiakhancng, Bangkok 1ooa0

Phone: +66 2635 000 Emalt info. Wb e

Delivering Growth - in Asia and Beyond. CAL-FM-C29-07; 20 Jul 2022

&z DKSH
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wilantaafia: Block Digestion Unit U SC2100-35V240
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Equipment:
Model:
Serial No. {or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

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

€z DKSH

Certificate of Calibration

Block Digestion Unit Cerfificate No.: C29230041

KT 20s-B5 Issued Date: 16 November 2023
GERS720190108 Job No.: WO-00008310
Gerhardt Page: 1of3

In Condition Digestion Block: 20 holes.

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

Temperature: 26 °C + 0O7°C
Hurnidity: 54 ®WRH * 47 %RH
Voliage: 230 VvAC : 35 VAC

Double A {1991) Public Company Limited. { Water Laboratory IP1 )
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Mr. Suphanimit Khamnonphoem
01 November 2023

In house methad, base an by comparison with standard

This cerificate is traceable fo the S| Units maintained by National Institute of
Metralogy (MIMT), Thailand through N.M. Technical Center Laboratory (NTL)
Certificate No.: TC2Z/0080

This cerlicals & issued I units of measurement accoeding b the Intemational Sysiem of Unils (1. It provides raceabiily of messuremant 1o
Intematicnal or national standard or cther recogrized national sterwdand laboralonies

Tha measurement uncertainty stated is the expanded uncertainty which is oblainesd frem the stardsed uncseiainty muliplied by the coverage factor (k=2)
% provide & kel of confidence of approxmately S5%. & is delermined in accordance with the Guide Lo Exprassion of Uncertainty in Maasurement (GUM).

These results may be alfectsd by davistions from specfied condiions. The resulls refate only bo the items tesled, cabratod or samplsd. The report shal
ot be reproduced except in ful wihoul sppecval of DKSH Technaiogy Limited

1Asin i v TuTal 41
DKSH Technclogy Limbed
2633

10263
Foes, Bangshak, Phrkhascng, Bangkck 16260

2533 Sukhummt
Phone +B6 3830 7000 Emad

‘Wabshs:

Delivering Growth - In Asia and Beyond. CAL-FM-CIS-07: 20 Jul 2022

Certificate No.: C29230041 Page: 3of 3
Calibration Results:
Without adj t
Measured Correction
7 Desired Setting Indicating Uneertainty
Lacaions. ey ) o) Temperature of UUC. ®°c)
°ch 'c)
Al 360.8 0.8 1.5
A2 381.1 1.1 15
Al 380.9 09 15
Ad 361.1 1.1 15
A5 381.2 1.2 1.5
B1 380.0 0.0 15
B2 380.6 08 15
B3 380.1 0.1 15
B4 380.4 04 1.5
BS 380.8 0.8 1.5
C1 S e o 379.3 07 1.5
c2 379.4 0.6 1.5
3 379 8 02 15
C4 380.0 0.0 1.5
Cs 379.9 0.1 15
D1 3767 33 1.5
o2 3re.9 -3.1 1.5
D3 3778 21 15
D4 37E.6 -1.4 1.5
D5 377.5 2.5 1.5
The End of Certificate
i Mmoo e TuTal $11in
2558 e e T4 SO 0280
2572 Sushumyt Road, Bangehak, Phesshanong, Banghk, 10780
Fhiona: +68 2639 OO0 Emaic Websile: Faiang

Delivering Grewth - in Asia and Beyond.

CAL-FI-C28-07- 20 Jul 2022

&z DKSH

Cerificate No.: C29230041 Page: 2of 3
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Location of standard

Fig. 2.: Digestion block
Definitions
Incicating Temperaturs: The average reading of indicating device which forms the integral part of the Digestion block.

Maasured Temparafure: The average reading of working standard af any pasifions or location,
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chak, Prraknanang. Bangkok 10260
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Phane: +86 2630 7000 Email : iand
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&z DKSH
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&=z DKSH

Certificate of Calibration

WSCTISTES 17028
pivasedty
Equipment: Standard Weight Certificate No.: C02232073
Model: 19 Issued Date: 7 November 2023
Serial No. (or 1D.): Woeight 001 Job No.: WO-00009104
Manufacturer: LS Page: 1 af2
Condition; In condition Class:
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 2 °C £ 270
Relative Humidity 50 %RH + 10 %RH
Afmospheric Pressure  980-1030 mbar
Calibration Place: Mass Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Callbration By: Mr. Palchet Saefong
Calibration Date: 07 November 2023
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 Mational Institute of Metrology

&= DKSH

Certificate No.: C02232073 Page 2of 2
Calibration Results:
Uncertainty MPE Class
Mominal Value| Marking Conventional Mass
(xmg ) (tmg)
None ig + 0.043 mg 0.030 0.10 F1

Note : These MPE Class are only conventional mass.

The End of Certificate

(Thailand), NIMT through DKSH Technology Limited. Cerlificate No. C02231814,

This centificate Is lssusd the uds of according ta the
slandsed or other recognized ratonal standard lbaralenies.

The measurement uncartainly slaled is he sxpanded urcsrlainty which 18 cbtained ram the standard uneariainty mutiphed by the coverage factor (k=2) to provide
level of confidence of approximately 85%. It is determined in sccordsnce wilh the Guide to Expression of Unconainty in Measuremaet [GUM}.

Thasa rasults may b adacted by devations fram specified canditions. The resulls relate only to e ilems tested, calibrated or sampled. The report shall not b
raproducad excapt in Tull witheu! sppreval of DKSH Tachnology Limted,

System of Units (Sl). H provides traceability of messuremant 1o intarnational er natianal

i By maTeTall dn

DKSH Technology Limiled

2500 sy U s T njamoswn 16283

2633 Bukwreit Fioad, Busgehak, Preskhanong, Bangkok 10260

Prone: +66 7638 000 Emal; Wtiaie: "

Delivering Growth - in Asia and Beyond. CAL-FM-CO2-1% 12 Sep 202

€= DKSH

Certificate of Calibration

NSC-TRSITIS YRI5
Comies 07
Equipment: Standard Welght Certificate No.: COZ232074
Model: 100 g Issued Date: T November 2023
Serial Mo. (or ID.): Weight 002 Job No.: WO-00009104
Manufacturer: LS Page: 1 of 2
Condition: In condition Clasgs: -
Customer; Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition; Temperature 2 'C + 2 °C
Relative Humidity 50 %RH + 10 %RH
Atmospheric Pressure  980-1030 mbar
Calibration Place: Mass Laboratory, DKSH Technology Limited,
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Palchet Saefong
Calibration Date: 07 November 2023
The Method used: In house method, CAL-WI-48, base on OIML R111-1
Traceability: This certificate is traceable to the SI Units maintained by MNational Institute of Metrology

(Thailand), NIMT through DKSH Technology Limited. Certificate No. C02231914,

This ceriificate |s ixsued the unhs of measurement according o the Intematonal System of Units (S0, It provides raceability of measursement & inlemational or natonal
standand o oinar racognized nalioe slandaed laborstarios

The measurement uncertsinty slated is the axpanded uncertsinly which & oblsined from the standard uncertainty mulfiplied by the coverage faclor (k=2) 1o provide &
level of confidence of approximanely 5% It i determined in accordance with the Guide 1o Expression of Uncertainty in Measurement (GUM).

These resulls may be affocted by doviations frem spocified conditions, The resubs relate orly to the ibems losted, calbrated or sampked, Tha repert shal not be
rapraduzed axcspt in Nl witvaul spproval of DRSH Technology Limitad.

hnln v cenTuTall ¢
DHEH Tochnology Limiud

2530 Py W e T e VT80

2533 Buktvamyit Rioad, Bangehak, Pheskhincng, Banghok 10280

Prone: 60 2638 7000 Emal info.conbeatongidkncom et www.cksh comiscientitc-falnnd

Delivering Growth - in Asia and Beyond. CAL-EM-CO2-12; 12 Sap 2025

sl vz nTeTnd 3+in
DKEH T [T
2523 musrtytm v v Tas nyanLTIRY 10260

533 Subbhurmed Fioad, Bangchak, Preskhanang Banghok 10260
Fhone: +66 2638 7000 Emai: @dkshoom  Wibsts:

Delivering Growth - in Asia and Beyond. CAL-FM-CO2-12 12 Sep 2025

&z DKSH

Cerlificate No.: C02232074 Page 2af 2
Calibration Results:
Uncertainty MPE Class
Mominal Value| Marking Conventional Mass
(£mg ) (£mg)
100 g None [100 g - 0.06 mg 0.16 05 I F1 |

Mate : These MPE Class are only conventional mass,

The End of Certificate

1N Biminair Tl din
DSH Technology Limiied

rmmasTre 160
2533 Sushumwit Road, Bangshak, Phakhanang, Banghok 10280
Phere: 68 2633 1000 (mait info, calbration@icksh.com  Website: wawdeeh. comiscionif-aiand

Delivering Growth - in Asia and Beyond. CALFM-CO2-12: 12 Sep 2022
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Certificate of Calibration

&z DKSH

&= DKSH

Cerificate No.: C02232075 Page 2of 2
Calibration Results:
Uneerlainty MPE Class
Mominal Value| Marking Caonventional Mass X
(£mg) (£mg)
200 g MNone | 200 g 0.36 mg 0.30 1.0 F1

MNaote : These MPE Class are only conventional mass.

The End of Certificate

MSC-TISI-TIS 17005
Caeeten 1
Equipment: Standard Weight Certificate No.: CO2232075
Madel: 2009 Issued Data: 7 November 2023
Serial Mo, {or ID.): Weight 003 Job No.: WO-00009104
Manufacturer: Ls Page: 1of2
Condition: In condition Class:
Customer: Integrated Research Center Co.,Lid.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 2 ' t 2 °C
Relative Humidity 50 %RH £ 10 %RH

Calibration Place:

Atmospheric Pressure  980-1030 mbar

Mass Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Mr, Palchet Saefong

Calibration Date: 07 November 2023

The Method used: In house method, CAL-WI-48, base on OIML R111-1

Tracaability: This certificate is traceable o the 51 Units maintained by National Institute of Metrology

(Thailand), NIMT through DKSH Technology Limited. Certificate No. C02231914.

i carlificate in issued the unils of measursment according to the internatiorsal System of Units (S0, |1 provides iraceabilly of measurement to intemational or natiorsl
standand ar oher recognized national stancard laborataries.

The measurement uncertainty stated |s the axpanded uncertainty which is ablained from the standand uncertain

nulligiied by B covaraga Tacter (6=2) 1o provide @

lovel of confidance of approximately $5%, It 5 detrmined in accordance with the Guide 1o Exprossion of Uncertainty in Messurement {GUM).
Thase results may be sffected by devistions from specified condilions. The results relate only to the ibens (esled, calbrated or sampled. The report shal not be

reproduced axcepl in ful withoul appeoval of DKSH Technalogy Limited

v Mmomes maTuTall $iffe

DKSH Twchnsiogy Lmind

2533 DU IATHLTSAN cxmete T ryaea R 10250
Fioad, Dangehak, Pheskhanang. Bangkok 10260

Prone: <66 2510 7000 Emai & et www,desh,

Delivering Growth - in Asia and Beyond.,

CALFM-CO2-12: 12 Sep 2022

1w umosun mnTwTal 4vin
DHEH Technsiogy Limiled
200 sty v v Tas nyammnEny 10250
2533 Bukburmh Fioed, Busgchak, Presknanang, Bangeok 10780

Phone: +G66 2638 7000

Delivering Growth - in Asia and Beyond.
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&= DKSH

Certificate of Calibration

Equipment: COD Reactor Cartificate No.:  C17230199
Model: DRB 200 Issued Date: 21 November 2023
Serial No. (or ID.): 1905000191 Job Ne.: WO-D0010182
Manufacturer: Hach Page: 1 of 4
Condition: In Condition

Covers: Open (Max)

Locations heafing Block: Left and Right

Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature: 23°C + 50°C
Humidity: 50 %RH + 150 %RH
Voltage: 230 VAC  + 110 VAC
Calibration Place: Temperature Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhaneng, Bangkok 10260 Thailand
Calibraticn By: Mr. Boven Jannantha
Calibration Date: 20 November 2023
The Method used: In house method, base on Direct Measurement with Standard Thermometer
Traceability: This cerificate is traceable to the 51 Units maintained by National Institute of

Metrology (NIMT), Thailand through DKSH Technology Limited
Certificate No. C10230015

This certificale is issued the units of maasuroment accordng 40 the Intomational System of Units (51, I provides Iraceabillty of measurament bo intemalianal

o national standand or cther recognized natienal standand laboratoias.

Tha measurament uncerainty slabed is the expanded uncerainty which is cbiained from the sandsrd uncenainty muliplied by the coverage actor (ke2) fo
provide @ kel of confidence of spprimately 85%, It is determined in accordance with the Guide to Expression of Uncertalnty In Moasurement (GUM).

Thesa results may be atiecled by deviations from specified candiians. The results refate anly 1o 1he ilems tasiad, caibrated or samgiad, The repart shall not
be raproducad excapt in full wihoul approval of DRSH Technology Limited.

utdn Aumonoy mnTuTal diin
DK5H Technology Liming

7m0
2533 Sukhumil Ficed, Bangehak, Pivakhancng, Banghok 10780
000 [ Watats

Fhone: +55 2639

Delivering Growth - in Asia and Beyond.

CAL-FM-C17-08: 20 Jul 2022

Certificate Mo.: C17230189

A B [+ D E F
felelallaTae
llelelolkile]el®
OO0 |00 .
:|O00|:|0OCO
OO0 |[OO0O

Top viaw

Location of standard Sample test

Standard Installation Locations
The standard thermometer touches the lower end of the boring

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral par of the
unit under calibration.

Measured Temperaiure: The average reading of standards al any positions or location.

Measurad Stabify: The one-half of greatest i i of P atany
one probe.

utdn fimioaoy enTulal 41
DOSH Tach Limtnd

2533 unAYL LSRR st T e uRT 10060

2533 Sukhumyt Reas, Ba
Fhane: 00

ingehak, Phiskhanong, Banghok 18260
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&= DKSH

Certificate No.: C172301589 Page: 3of 4
Callibration Results:
Without Adjustment
Measured temperature at the spread locations:
Locations healing Block: Setting (*C) Unit Under Calibration (*C)
Left 150 150
Right 150 150
Location heating Block: Measured Temperature (*C) | Correction of UUC (*C)| Uncertainty (£ "C)
Al 148,65 -1.35 0,68
A2 15114 1.14 0.67
A3 151.18 1.18 0.66
Ad 148,90 -1.m 0.69
A5 149.00 -1.00 0.68
B1 151.08 1.08 0.68
B2 150.79 0.79 0.69
B3 15135 135 0.66
B4 149.39 -0.61 0.69
BS 149,77 -0.23 0.68
c1 151.06 1.06 0.69
c2 151.21 121 0.69
c3 150.16 0.16 0.67
c4 149.48 -0.52 0.68
Cs 14B.75 -1.25 0.67
(s3] 150,34 0.34 0.67
D2 15048 0.48 0.68
D3 149,47 -0.53 0.67
D4 14B.70 -1.30 0.69
[ 149,29 -0.71 0.67
E1 150.64 0.64 0.66
E2 146,93 -1.07 0.69
E3 151.31 1.31 0.67
E4 149,17 -0.83 0.65
ES 14646 -1.54 0.68
F1 149.08 -0.92 065
F2 149.23 077 0.65
F3 146,69 1.3 0.65
F4 148.23 -A.77 0.65
F5 149.71 -0.29 0.65

A Bimiomors mndind Sl
EmSH Tachnoiogy Limred

036
2533 ukhureél Foad, Bangehas, Phrakhancng, Bangick 11263
8

Phone: 445 2638 7000 Emat et

Delivering Growth - in Asia and Beyond,
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&z DKSH

(nailue: WO-D0010182
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dnd | i Und | Tandn@
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Phone: +66 2630 000 Emat Webstn:

Delivering Growth - in Asla and Beyond.

Certificate No.: C1723018% Page: 4of 4
Characterization of the unit under calibration:
Desired Unit Under Calibration ("C) p (“C)
Locations heating Block

'c) Sefling Reading Stability (£°C)

150 150 150 022
Right 150 150 150 0.22

The End of Certificate

it Biainmare maTulal dife
DREH Technology Limbed

¥ el
2533 Suktaret Ricas, Bangchak, Phiskhancrs;, Sanghck 11260
Phorsa: +66 26397000 Emt &

Delivering Growth - in Asia and Beyond,

Equipment:
Madel:
Serlal No. {or ID.):
Manufacturer:
Condition;

Customer:

Environment Condition:

Calibration Placs:

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

CAL-FM-C17-08: 20 Jul 2022

&z DKSH

Certificate of Calibration

TURBIDIMETER Certificate No.: CO8230180
2100Q Issued Date: 03 November 2023
14080C035505 Job No.: WO-00008310
HACH Page: 10l 2

In Condition

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

Temperature 26 *C + 02 °C
Humidity 63 %RH * 3 %RH

Double A (1991) Public Company Limited. (Water Laboratory IP1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Mr Piyapat Saidoung
01 Movember 2023
In house method, CAL-WI-23, base on Hach Manufacturer Method 8185

This certificate is traceable to Primary standard Fromazin and StablCal accepted by
United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A2005 , A3004 , A3012 , A30D4

Thics catificals i Bsusd the unils of maasurement sccording b the Inlomational System of Units (5. 1L pravides traceabilty of measurement §o inlematenal or

national standard or ather recognized nafiors! slandard laborataries.

The measurement uncertainty staled is She expanded unceriainty which is cbtsined rom the standard uncertainty mulliplied by e covarage factor (k=2) to
prendtia & leval of canfidance of appraximately 6%, It s determined in accordance with the Guide to Expression of Uncertainty in Measuremant (GUM).

Thuse resubs may be affactod by deialions Iram speciied canditians. The resuls relale ooy to the items ested, calbrated or sampled. The report shall et b
reproduced except in full without approval of DKSH Technology Limised,

it Rumeanmrs e TuTal dafin
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&z DKSH

Cerlificate No.: CO8230180 Page 2of2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Cormection Deviation Uncertainty
0.080 0.20 -0.120 0.0 0.070
20.50 230 -2.50 0.1 1.0
103.0 109 6.0 0.6 7.0
B24.0 o917 -83.0 0.8 45
After Adjustment
Sitd Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.080 0.07 0.010 0.0 0.070
20.50 205 0.00 0.1 1.0
103.0 104 -1.0 0.5 7.0
8240 823 1.0 0.7 45
The End of Certificate
1w Binceairs maTuTall &
DHCEH Techaology Limed

930 AU A aUATIN v Tasa Ry LAY 10260
o ", 10260

Fhens: +66 3630 7000 Ervad: i ebste:

Delivering Growth - in Asia and Beyond, CAL-FM-COB-08: 20 Jul 2022

>
MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD
214 Bangwack Rd Bangpei Bangkoe Bangkok 10160
Tel: 0-2865-4647-8 Fax: 0-2865-4649 btp:/imeww mit.in.ch
¥ Rl
I:I y o : ETTIT )
[=] CALIBRATION CERTIFICATE
[=] - Certificate No. : $2023090749-0004
Date Issued : 05-Nov-23
Customer : Integrated Research Center Co., Ltd
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Cool room
Manufacturer : Dixell
Maodel : XROGCX-SNOCI
Serial No. : LIOGBXBS500
ID No./Tag No. : DARC-TE15028
Date Received 3 30-0ct-23
Date Calibrated : 30-Oct-23
Calibrated by : Mr. Wisut Pansuupchua
Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibrati
The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 95 percent

This certificate may not be reproduced other than in full except with the priar written approval of
the Miracle International Technology Company Limited.

TIFIED
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Certificate No. : 82023090749-0004

Environment : Ambient Temperature :  Start record 28.2 °C, Stop record 28.4 °C

Relative Humidity - Start record 48.6 %RH, Stop record 49,5 %RH
Calibration Setting Indicati M d T i Orverall
T Ti T Stability' Uniformity” Variation’
°C) (°C) (°C) (°C) (°C) (°C)
4 4.0 40 1.24 0.98 2.63
Without adjustment
Calibrati
OO TD Ne. 1 STDNo.2  STDNo.3  STDNo.4  STDNo.5  Uncertainy®
Temperature
"C) (°C) (°C) (°C) {°C) (*C) °C
4 42 437 401 3.95 186 1.5
Calibration Pass / Fail
Temperature MPE with Guard Band
. STD No. 1 STD No. 2 STDNo. 3 STD No. 4 STD No. 5
ta 0 o) co ) o) o)
4 3 Pass Pass Pass Pass Pass

Note :  Probe No. 5 is Reference Probe

Pass = |error| + [uncertainty] <= |MPE|

Fail= |error| + |uncertainty| > |MPE| | .

Condition As-Received : Used Item

The results and of
M Standards Used & Ti Ll

with specification only relate to the item calibrated.

The International System of Units (S1) through

MIT Certificate No. L202309114-0001 for Digital Thermometer with Probe (Agilent) Module 1 {172) NTC Serial No.
US37011204, Due 11-Mar-24

Motes - 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The teenperature uniformity is the maximum difference of measured temperatures between of any probes and the
mensured temperature ot the reference location which are observed at same time.
3. Owverall variation Is the difference of maximum and minimum measured temperatures throughot observation time.

4, The inty of is included stahility.

End of Certificate
Page 2 of 2
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD

214 Bangwack Rd. Bangpai Bangkse Bangkok 10160
Tel. 0-2R65-4647-8 Faox: 0-2865-464% hopefwww,mit.in th
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El‘:m CALIBRATION CERTIFICATE
=] Certificate No. : S2023090749-0001
Date Issued : 05-Mov-23
Customer : Integrated Research Center Co., Ltd

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Conductivity Meter
Manufacturer : METILER TOLEDO
Maodel : Seven Eacy

Serial No. : 1232025328

1D NoJTag No. : DARC-TEI1047
Date Received : 30-Oct-23

Date Calibrated : 30-Oct-23

Calibrated by : Mr. Wisut Pansuupchua

Calibration Method or Calibration Procedure Used

In-house method : CP-148 by direct with certified material.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k= 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED

Page | of 2
A Iy
[ RN
MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD e,
714 Bangwaek Rd. Bangpai Bangkse Bangkok 10160 i
Tel.; 0-2865-4647-8 Fax: -2B65-4649 hiepelfwww it in th 3
CRiaanrion et
LN N
[E1% =] CALIBRATION CERTIFICATE
= ¢ Certificate No. : 52023090749-0002
Date Issued : 05-Nov-23
Customer + Integrated Research Center Co., Lid

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : pH/DO Meter
Manufacturer : METTLER TOLEDO
Maodel : Seven Go Duo

Serial No. : B932068T36

1D No./Tag No. H

Date Received 1 30-Oct-23

Date Calibrated 1 30-Oct-23

Calibrated by : Mr. Wisut Pansuupchua

Calibration Method or Calibration Procedure Used

In-house method : CP-42 by direct measurement with pH buffer solution.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by &
coverage factor k= 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

CERTIFIED

Page 1 of 2

Certificate No:  S2023090745-0001
Eaviranment : Ambient Temperature © Start record 25.4 °C, Stop record 233 °C
Telative Humidty : Start record 55.2 %RH, Stop record 55.6 %RH
Adjustment :

* Without Adjusiment

£TD Before Adjusted After Adjusted - Uncertainty MPE Pass / Fail
Conductivity Solution  UUC Reading UUC Reading e ) 12 piem) ""::ﬂm
1415 uSlem a1 25.00°C 1415 pSicm ot 25.5 °C - pSfem - 0 peiem 7.7 pSlem k=200 14.15 Puss
STD = Stamdard Pass = |error] + juncertainty| <= [MPE]
UUC = Unit Under Calibration Fail = |error] + [uncertainty] > [MPE|
Description of VLT : Seale Division | pSlem

Condition As-Reesived : Used liem
Thee measurment results and ssatements of conformity with specificaivon only relase io the ilem calibraed.

Standard Conductivity Solution :

Standard Conductivity Solution & Traceability :
‘The International System of Units (ST) through
MIT Cenificate No. L202305082-002 for Density solution 1.0 gfml Serial No. DITI3161117, Due 04-May-24

Hannn Centificate No. 15122 for Conductivity 1413 pSicm @) 25°C Lot No. 8201, Due D5 OCT 2027

End of Certificate

Page2 of 2
Certificate No : S2023090745-0002
Ambient Temp : Start record 23.2 °C, Stop record 23.1 °C
Relative Humidity : Start record 55.2 %RH, Stop record 35.4 %RH
DC Voltage Measurement Results Part
STD Applied
Nominal Value tc noa UUC Error  Uneertainty MPE Pass / Fail
DC Voltage Reading Reading
;- , e with Guard
(pH) (mV) (mV¥) (pH) (V) (& m¥) EmV) Band
0.00 41412 4141 0,00 =0.02 o7 03 Pass
4.00 17748 177.5 4.00 002 niz 03 Pasy
7.00 0.00 00 7.00 0.00 0.059 0.3 Pass
10,00 -177.48 -177.5 10,00 -0.02 oz 0.3 Pass
14.00 41412 4142 14.00 -0.08 017 0.3 Pass
Electrode Test Results Part
pH Electrode Serial No.: =
3 points calibration using standard buffer solutions of pH 4.01, pH 7.01, pH 10.01
Percent Slope @ 10119 at pH 6.985 and 4.002, 9567 at pH 6.985 and 10.003
Sct Slope
= WIMT Lot No. 040822 for pH 4.003 Buller Solution, Due 28 DEC 2023
- CPA chem Lot No, B45826 for pH 6.985 Buller Solution, Due 14 OCT 2024
= WIMT Lot No. 230822 for pH 10003 Buffer Solution, Due 28 DEC 2023
Standard Before Adjusted After Adjusted UUC Error  Uneertainty MPE Pass [ Fail
pH Solution @ 25 C (pH) UUC Reading (pH) UUC Reading (pH)  (pH) £ pH) pH) I‘ilhB::l;nl
4,003 4.05 4.01 0.007 0L00%1 03 Pass
6,985 EAL 7.00 0013 0L00%1 03 Pass
10,003 1012 10.01 0.007 00085 0.5 Pass
STD = Standard Pass = |error| + [uncertainty] <= |[MPE|
UUC = Unit Under Calibration Fail = |error|+ uncertainty] = [MPE|
Description of ULC ¢ Range pH O pH 14

=2000 mV 1o 2000 mV

Condition As-Received : Used liem
The: results and of conformity with only relate 1o the item calibrated,

Certilied Reference Materinl & Traceability of Certificate :

The International System of Units (S1) through

=MaCal. Centificale No, E1U231268 for HANDY CAL CA150 Serial No. 2312009, Due 22-Mar-24
= NIMT Lot No. 040822 for pH 4.003 Buffer Solution, Due 28 DEC 2023

= CPA chem Lot No. 845826 for pH 6.985 Buffer Solution, Due 14 OCT 2024

= NIMT Lot No. 230822 for pH 10.003 Buffer Sclution, Due 28 DEC 2023

End of Certificate
Page2 of 2
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214 Bangwack R4 Bamgpel Ranglec Bamy Certificate No. ; S2023090745-0003
Tel.: 0-2R65-4647-8 Fax; 0-2865-4640 hupefwww.mitin.th ]
Chtmearon s Environment : Ambient Temperature :  Start record 25.7°C,  Stop recard 25,4 °C
e @ Relative Humidity : Start record 55.4 %RH, Stop record 55.3 %RH
E' E R A A Deseription of UUC : Range -10t0 250 °C
~ T : ~
2 CALIBRATION CERTIFICATE Tl .
- Seale Division 05 °C
EEE Certificate No. : 52023090749-0003 Resolution 01
Date Issued : 05-Nov-23 UUIC Reference scale 0eC
Customer : Integrated Research Center Co., Lid Measured Reference lemperature 0.012 °C
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand Type Total Immersion
Equipment + Thermometer ctaudard STD Unit Under Calibration  UUC Error Measurement MPE Pass / Fail
P e e e i Reading (°C) Reading (°C) =) Uncertainty {£°C) £°C) th Guard Band
Model 2 - 0.027 0.0 0027 032 1 Pass
Herish Now 319008 50019 500 019 03s 1 Pass
ID No./Tag No. 1=
100019 1oo.o 0019 035 1 Pass
Date Received : 30-Oct-23
Date Calibrated s 30-Oct-23
STD = Standard Pass=  |error| + junceriainty| <= [MPE|
Calibrated by : Mr. Praphan Thangsakul ULIC = Unit Under Calibration Faill=  [error] + juncertninty| > [MPE|
Calibration Method or Calibration P lure Used
In-house method : CP-136 by comparing against Standard Thermometer. Condition As-Received : Used Hem
The results and off ormity with it only relate o the item calibrated.
This certificate is traceable to national standards, which realize the units of measurement according Measurement Standards Used & Traceability :

to the International System of Units (S1). The Interational System of Units (ST} through

o e : MIT Certificate Mo, L202301188-025 for Digital Thermometer with PRT Serial No. 73827, Due 15-Mar-24
Result of Calibration

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

coverage factor k=2, p g a level ! pproxi ly 95 percent. Page 20l 2

End of Certificate

This certificate may not be reproduced other than in full except with the prior written approval of
the Miracle Intemational Technology Company Limited.

[CERTIFIED

Page | of 2

A NS
e
MIRACLE INTERNATIONAL TECHNOLOGY COLLTD m P Certificate No. : S2023090749-0006
M T
e Dm T m:?@“"m’t:ﬁ ’/,f//‘\“—‘\:\\? | Eaviranm Ambient Temperature :  Start record 26,7 °C . Stop record 25.9 °C
i) Relative Humidity : Start record 55.7 %RH . Stop record 35.6 BRH
il Ammospheric Pressure ; Start record 1009.3 mbar _ Stop record 1009.5 mbar
E E Max. Capacley: 35 g Resolution : 0.001 ]
L CALIBRATION CERTIFICATE garee o ot
Nominal Value Before Adjusted After Adjusted Uneertainty MPE Pass ! Fail
EI Certificate No. : $2023000745-0006 () Carrection (g) Correction (g) +p % with Guard Band
Date Issued : 03-Nov-23 0o+ 0,000 - 0.00082 0.003 Pass
. 3.5 0.000 - 0.00083 0.003 Pass
Customer : Integrated Research Center Co., Lud _—
e ’ 10 0,000 = 00083 0.003 Pass
122 Moo 2, Thatoom, Srimahaphate, Prachinburi 25140 Thailand
10.5 0.000 - 0.00083 0.003 Pass
14.0 0000 = () 0.003 Pass
5 5 - DUO0BE . Pu
Equipment : Moicture analyzer 175 D000 0B, 0.003 uss
210 0000 - 000084 000 Pass
Manufacturer : Sartorius 4.5 0.000 - 0.00084 0.003 Pass
Model . MA3S 280 0.000 - 0.00087 0.003 Pass
Serial No. . SWR26303311 315 0.000 e 0.00085 0,005 Pass
. 350 o - 0.0D086 0.003 Pas:
1D No./Tag No. : - 3 i 0 i Pass
Marked * are not included in the NSC-ONSC accreditation schedule for our lsboratory.
Date Received : 30-Oct-23
Pass = |error| + juncertainty| <= |MPE|
Date Calibrated = 30-Oct-23 Fail = Jerrar] + juncertainty] = [MPE]
) = - Repeatability of resding Off-centre loading
Calibrated by : Mr. Wisut Pansuupchua Laad (g) Sak Loud (g) 15
Standurd deviation {g) + 0.0000 Position A (g) 15,000 m
Calibgation Method or Calibration Procedure Used Maximum difference (g) E 0.000 Position B (g)  : 13.000 E
= between successive reading Pasition C (g} 15.000 °J
In-house method : CP-06 base on UKAS LAB 14 Ed.i[.ion 5 July 2013. Position D (g) - 15.000
In-house method : CP-69 In-situ technique by ¢ against dard Tt Position E{g) - 15.000 Frot View
Maximum (g) 000D
This certi is ble to national jards, which realize the units of measurement according difference
to the International System of Units (ST).
Condition As-Received: Used Tem
R ibrati The results and of conformity with specification anly relate 1o the item calibrated
£ tion M dards Used & T
The reported uncertainty of measurement was based on standard uncertainty multiplied by a The International Sysiem of Units (S1) through
coverage factor k= 2, providing a level confidence approximately 95 percent. Calibratech Centificate Wo. 66-210346-1 for Weight Standard 6 kg (F1) Serial No. MIT-5TD-20, Due 13-Jul-24

This certificate may not be reproduced other than in full except with the prior written approval of

Page 20f3
the Miracle International Technology Company Limited. e

CERTIFIED
Page 1 of 3
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Certificate No. © 52023090749-0006

Temperntare *

Setting Display ~ Before Adjusted  After Adjusted Error Uncertainty MPE Pass | Fail
(°C)  Reading (°C) STD Reading (°C)  STD Reading (°C) ©C) (°C) (£°C)  with Guard Band
75 75 752 - 02 049 1 Pass
105 105 1053 - 03 045 1 Pz

Mlarked * are mot included in the NSC-OMSC accreditation schedule for cur labaratory.

Puss = |ervor] + Juncertainty] <= [MPE]

Fail = [error] + uncertainty] > [MPE|
Candition As-Received : Used lten

The measurment results and stateiments of confonmity with specification anly relate to the ilem calibrated.
Measurement Standards Used & Traceability :

“The International System of Units (S1) through
MIT Cerlilicale No. L202302323-020 for Sound Level Meter {Temperatare Measurement Function) Serial Mo, (671506, De 20-Mar-24

End of Certificate

Page 3 of3
Certificate Na. : L20230%364-0002
Environment : Ambient Temperature : (25 +2)°C
Relative Humidity : (50 £ 15)%RH
Function : Temperature Mensurement Humidity Control = (50 + 15) %RH
5TD UUC Reading UUC Error Measurement MPE Pass [ Fail
Reading (°C) *Cy *C) Uncertainty (°C) M with Guard Band
20,00 202 0.20 033 1 Pass
2498 251 012 035 1 Pass
Function : Humidity Measurement  Temperature Control : (25 £ 5)°C
STD UUC Reading UUC Error Measurement MPE Pass ! Fail
Reading (%RH) (%RH) (%RH) Uncertalnty (+%RH)  (#%RH)  with Guard Band
30,00 2 200 25 3 Pass
49.99 52 01 15 5 Pass
70.00 T Loo 25 5 Pass
STD = Standard Pass= |error| + [uncertainty] <= [MPE]
UUC = Unit Under Calibration Fail = |error| + uncertainty] > [MPE|
Deseription of UUC = Range {-50) to 70 °C Internal Sensor 10w99 %RH
Resolution 0l °c/ 1 %RH

Condition As-Received ; Used llem
The measurment resulls and statements of conformity with s
Measurement Standards Used & Traceability :

ation only relate to the item calibeated.

The Intemnational System of Units (1) through
MIT Certificate No. L202210258-006 for Digital Thermometer with Probe (Fluke) Serial No. 5856603, Due 10-Nov-23
MIT Certificate Mo, L202306247-010 for Digital Homidity Meter Serial No. D1650010, Due 24-Dec-23

End of Certificate

Puge2of2

214 Bamgwack Rd. Bangpai Bangkac Bamgkok 10160
Tel: 0-2865-4647-8 Fox: 0-2B65-4649 hupetfwww mitin.th
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O 0] CALIBRATION CERTIFICATE
[®] = Certificate No. : L202309364-0002
Date Issued : 06-Nov-23
Customer : Integrated Research Center Co., Ltd
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Digital Therno - Hygrometer
Manufacturer : Thermopro
Model : TP55
Serial No. HE
ID No./Tag No. : WL-2022/01
Date Received : 31-0ct=23
Date Calibrated : 02-Now-23
Calibrated by : Mr. Apiwat Peanrungrot
Calibration Method or Calibration Procedure Used

In-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

RTIFIED

Page 1 of 2

214 Bangwack Rd. Bangpai Bungkoe Bangkok 10160
Tel; 0-28G5-4647-8 Fax: 0-2B65-4649 huip:!wwow.mit.in.th

[N R
!ETE-I CALIBRATION CERTIFICATE
E i Certificate No. : L202309364-0003
Date Issued : 06-Nov-23
Customer : Integrated Research Center Co., Lid

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Digital Therno - Hygrometer
Manunfacturer : Thermopro

Model : TS5

Serial No. HE

1D No./Tag No. : WL-2022/02

Date Received 2 31-Oct-23

Date Calibrated : 02-Nov-23

Calibrated by : Mr, Apiwat Peanrungrot
Calibration Method or Calibration Procedure Used

In-house methed : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (S1).

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

e factor k= 2, providing a level confid approxi ly 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

IFIED

Page 1 of 2



1798
Rectangle


1798
Rectangle



Certificate No. : L202309364-0003

Environment = Ambient Temperature : (25 +£2)°C
Relative Humidity : (50 4 15)RH
Function : Temperature Measurement Humidity Control : (50 2 15) %RH
STD UUC Reading UUC Error Measurement MPE Pass ! Fail
Reading ("C) ~C) =C) Uncertainty {°C) +C with Guard Band
20,00 0.3 0.30 035 i Pass
2498 251 0.12 033 I Pass

Function : Humidity Measurement  Temperature Control @ (25 2 5)°C

STD UUC Reading ~ UUC Error Measurement MPE Pass / Fail
Reading (%RH) (%RH) (%RH) Uncertainty (£%RH)  (+%RH)  with Guard Band
30.00 32 200 25 5 Pass
49.99 52 201 25 5 Pass
70.00 72 200 25 5 Pass
STD = Standard Pass= |error| + juncertainty| <= [MPE]|

UUE = Unit Under Calibration Fail = |error| + [uncertainty| > [MPE|

Description of UUC:  Range (=500 to 70 °C Interral Sensor / 101099 %RH

Resolution 01 °Cy 1 %RH

Condition As-Received : Used Tem
The results and of ity with
Mensurement Standards Used & Traceability :

only relate (o the item calibrated,

The Intermational System of Units (51) through
MIT Certificate No. L202210258-006 for Digital Thermometes with Probe (Fluke) Serial No. 5856603, Due 10-Nov-23
MIT Certificate Mo, L202306247-010 for Digital Humidity Meter Serial No. D1650010, Due 24-Dec-23

End of Certificate

Page2of2
Certificate No. : L202309364-0001
Enviromment = Ambient Temperature : (25 £2)°C
Relative Humidity = (50 £ 15)%RH
Function : Temperature Measurement Humidity Control : (30 £ 15) %RH
STD UUC Reading UUC Error Measurement MPE Pass | Fail
Reading (°C) "C) *C) Uneertainty (=°C) &°C with Guard Band
20.00 20 0.00 0.67 1 Pass
2498 25 o.02 067 1 Pass
Function : Humidity Measurement  Temperature Control : (25 £ 5)°C
STD UUC Reading UUC Error Measurement MPE Pass | Fail
Reading (% RH) (YRH) (%%RH) Uncertainty (#%RH) (% RH)  with Guard Band
30,00 10 =200 15 5 Failed
49.99 10 -39.99 25 5 Failed
TO00 28 -42.00 25 5 Failed

STD = Standard Pass = jerror] + uncertainty] <= [MPE|

UUC = Unit Under Calibration Fail = |error] + juncertainty| > |[MPE]

Description of UUC :  Range (-10) 1o 50 *C Internal Sensar / 0w %RH

Resolution L *Cf 1 %RH

Condition As-Received : Used lem
The results and of ity with specification only relate to the item calibrated.
Used & T bill

The Intemational System of Units (S1) through
MIT Cenificate No. L202210258-006 for Digital Thermometer with Probe (Fluke) Serial No, 5856603, Due 10-Nov-23
MIT Certificate No, L202306247-010 for Digital Humidity Meter Serinl No. D1650010, Due 24-Dec-23

End of Certificate

Page2of 2

MIRACLE INTERNATIONAL TECHNOLOGY CO,LTD i
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!Ej = CALIBRATION CERTIFICATE

Certificate No. : L202309364-0001
Date Issued : 06-Nov-23

"

Customer : Integrated Research Center Co., Lid
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Digital Therne - Hygrometer
Manufacturer : Digicon

Model : TH-03

Serial No. : D04 AADERG

ID No./Tag No. ;-

Date Received : 31-Oct-23

Date Calibrated : 02-Nov-23

Calibrated by : Mr. Apiwat Peanrungrot
Calibration Method or Calibration P lure Used

In-house method : CP-19 by comparing against Standard Digital Humidity / Temperature Meter

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k= 2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

[CERTIFIED

Page 1 of 2
)
MIRACLE INTERNATIONAL TECHNOLOGY COLTD
214 Bangwaek Rd. Bamgpai Banpkae Bangkok 10160
Tel.: -2B65-4647-8 Fax: (-3865-4649 bttp:/fwnew,mitin.th
«a B
BIEE 7 BRATION CERTIFICATE
E Certificate No. : $2023090749-0005
Date Issued : 05-Nov-23

Customer : Integrated Research Center Co., Ltd
122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140 Thailand

Equipment : Furnace
Manufacturer : CARBOLITE

Maodel : CWE 12/5

Serial No. : 296/521

1D No./Tag No. R

Date Received : 30-Oce-23

Date Calibrated : 30-Oct-23

Calibrated by ¢ Mr. Praphan Thangsakul

Calibration Method or Calibration Procedure Used

In-house method : CP-61 by comparison againt Standard Thermometer,

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (S1).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a
coverage factor k=2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of
the Miracle International Technology Company Limited,

ERTIFIED

Page 1 of 2
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Certificate No. 1 52023000749-0005

Environment : Ambient Termperature : Start record 25.1 °C, Stop record 25.5 °C
Relative Humidity : Start record 55.8 %RH, Stop record 55.9 %RH

e UUC Display UUC Display  STD Reading STD Reading ~ Uncertainty ~ MPE Pass / Fail
Maximum Minimum  Before Adjusted  After Adjusted with Guard
Setting (°C) °C) ) (°C) 0} ( °C) (£°0) Band
550 350 550 550.3 - 32 5 Pass
STD = Standard Pass=  [error] + [uncertainty| <= [MPE|
UUC = Unit Under Calibration Fail=  |error] + [uncertainty| = |[MPE|

Condition As-Received : Used Item

The results and of eonformity with
Standards Used & Ti

pecification only relate to the item calibrated.

The International System of Units (ST} through

MIT Certificate No. L202309228-0003 for Thermocouple Sensor (Type N) Serial No. 44703002002-63, Due 30-Sep-24

NA Cal. Centificate Mo. E2U2300038 for Multifunction Calibeator (MCX 1) Serial No, 01269, Due 21-May-24

End of Certificate

Page 2 of 2
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1 AUty ez
| | — SR o7l e el Ol R
i |P form Extraction Method™
2 Distillation, Direct Photometric Methad™
9 1) Digx e Gene

Spectrorm
2) Diges
Sulfide 1) lodometric
| 2) Meth

41 | Temperature Labaor

v Field Meth

| a2 Dried at 180 °C™
43 Kjeldahl Mitrogen i-Micro-Kjeldahl Met
a4 ended 5 03 to 105 °C™
‘ LLY lert Chromium

. Electrothermal Atomic Absorption

etric Method™
on, Inductively Coupled Plas i

[ g | Aruaiy Azt
5 | Antimany Digestion, Inductively Caupled Plasma Method™
6 | Arsenic 1] Digestion, H Generation/Atomic Absorption
ctrometric Method™
estion, Inductively Coupled Plasma Metho
T | Atrazine Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
B | Barium 1] Digestion, Electrothermal Atomic Absor

Benzalanthracene

Benzene

uoranthere

Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Methed

1) Liguid-
Method™

2) Liggaie-Li
Mass Spectrometric Method®

quid Extraction, Gas Chromatographic

d Extraction, Gas Chromatographic/

Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Meth
2} Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric

g | 12 | Benzolk 1) Liquid-Licuid Extraction, Gas Chroatographic
Lar. & | Method™
by e 126 vens
i | i S = | | 2) Liguid-Liquid Extraction, Gas Chromatographic/
X T
s ) | | | Mass Spectrometric Methad™
1} Liguic | 13 ! Benzoic acid Liguid-Liquid Extraction, Gas Chromatographic/
Method” Mass Spectrometric Method™ |
14 | Berzolalpyrene 1) Liquich-Liquid Extraction, Gas Chromatographic |
| Method™ |
| 2 | Acetone iquid Extraction, Gas Chromatographic/
trometric Method™
| Audfin 15 | Benzolgh,iperylene 1) Liquid-Liquid Extraction, Gas Chromatographic
| Method™
| | 2) Liquid-Liguid Extraction, Gas Chromatagraphic/
¢ | Anthracene 16 | Beryllium
| ) I 1 17 | Bisizchloreethylether Linigh
i i Extractiorg G z | Ma S SR Bt
Mags € - Method ¥
| Lt g 18 | Bis{2-thylhexylphthalate | Liquid-Liquid Extraction, Gas Chromatographic/ |
Ty Tty oy R AT L l |M.=]31:> Spect
i o e
i o
iy AURAY szl [ i | pr— Fr I i
sdichloromethane | Pines sl Trap Gas Chvctatearsstc’ — ! e |
AR L TR e an 3a | Chromium (1) 1) Digestion, Direct Air-Acetylene Flame Method;

Mass Spectrometric Method"

Purge and Trap Gas

enzyl phthalate

trometric

23 | Cadmium Direct Air-Ar

lectroth

sma Method™

Carbazole Ligquid-Liguic womatographic!

| Mass Spectrometric Method™
25 ree and Trap Gas Chromatc
Mass Spectrometric Method"
Purge and Trap Gas Chr
Mass Spectrometric Method™
27 | Chlorda 1) Liguid-Liquid Extraction, Gas Chromatographic
| 28 | p-Chloroaniline Liguid Extractio
Spectrometric M
| 29
| etric Mel
30 ! C Gas

A

trometric Me

mato!

ige i \Di
2) Digedtio, Etectrothe
SpectromesHiodetves

3) Digestian, I P A

oupled Plasma Meth

farmim |

35

37
38
35

a3

Lt

a6

Chramium (W)

Chrysenea

Cyanide

2,4-0

| boD

Dibenz(a,hianthracene

Di-n-butyl p

1,2-Dichlorobenzene

1,3-Dichloy

henzene

1,4-Dichlorobenzene

3,3"-Dichlgrobenziding

Celorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;

Colorimetric Method; Calculation™

1) Colorimetric Method™
, dir-Acetylens Flame Method™

| 2) Liquid-Liquid Extraction, Gas Chramatographic!
Mass Spectrometric Method™

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chrematographic Method™
1) Liguid-Liquid Extraction, Gas Chromatographic

Metho

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Licuid Extraction, Gas Chromatographic
Method™ |

2} Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Methad™

1} Liquid-Liguid Extraction, Gas
Mett

amatographic

2) Liquid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
| Method™ |

| 2} Liguic-Liquid Extraction, Gas Chromatographic/

Mass Spectremetric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spactrometric Method™

| Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'

48 1,1-Dichloroethane,
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A i_ LREHE T
48 “I.J Dichloroethane
49 | 1,2-Dichloroethane
50 | 1,1-Dichloroethylene
i 51 cis-1,2-Dichloroeth;
52 | trans-1,2-Dichloroe
53 | 2,8-Dichlorophenol
| 54 | 1,2-Dichloropopane
| 55 | 1,3-Dichlorag
| 56
57
|
|
38
|

i 2,4-Dinitroph

2.8-Dinitr

2.6-Dinitrotoluens

Endosulfan

phthalate

5 Spectrom:

Purge and Trap

Mass

Purge and Trap G

| Purge and Trap &

lass Spectro

Purge and Trap

1) Liquid-Liguid Extraction, Gas Chramat

I Method™
|

ographic/

hromatographic/

Liquic as Chromatographic/

Mass Spectrometric Method™

, Gas Chromatographic/

l Mass ".pa:"':;r-.t
/

Mass &

65 Endrin...

FE T

yi ATTuAY
65 Envcirin

&6

67 | Fluoranthene

68 | Fluorene

9

|
70 | Heptachlor epoxide

72
[
| T4

n-Hexane

OL-HCH

1} Liquid-Liquid Extraction, Gas Chromat

Mathod

2) Liquid-Liguid Extraction, Gas Chromatographi

Mass Spectrometric Metho

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™ |

1} Liguid-Liquid Extraction, Gas Chromatographic
Method™ ‘

2) Liquid-Liguid Extraction,

5 Chromatographic/
Mass Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Methio
2) Liquid-Liquid Extraction,

Mass Spectrometric Methad™

Metho

2) Liquid-Liguic

pectrometric Method®

| Mass 5
1) Liquid-Liguid Extraction, Gas Chromatographic

Methad™

2) Liquid-Liquid Extraction, Gas

Mass ic Method™

pectron

Liguid-Licquid Extraction, Gas Chromatographic’
Mass Spectrometric Method™ |
Purge and Trap Gas Chromatographic/

Mass Spectrometsic Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

1) Liguic-Liquid Extraction, Gas Chromatographic

Methed™

2) Liguid-Liguid Extraction, Gas Chromategraphic/
i

) L gt i ki o (535

trometric Method™

Mass 5f

76 J-HCH...

iy ansuniiy

R&

83

pentadiens

Hexachlor

| Mercury
Methanel

| M

auychlor

‘ Meathd bromide

Methylene chlaride

el

butyl ether

s

Gas Chromatographic |

Mass Spectro

Liguid-Liquid E

Mas ctrometric Meth

omatoeraphic/

matographic! ‘

cetylene Fl

othermal Atomic Absonption

i F a Method™

: Flame Method™

1, Inductively Coupl

, Direct Alr-Acetyl

ion, Electrothermal Atomic Absorption

smetric Mathod™

) Digestion, Inductively Coupled Flasma Mett

sactrometric

Liguid-

Purge and

Mass S

Purge and Trap G

Mass Spectrometric Method™

Purge anc Gas Chrom aphic/

s Spectrometric Method

- mo -

iy | Arsuatie Fuased _—I
91 | Naphthalene 1} Liquid-Liquid Extraction, Gas Chromatograghic
| Method™
) Liquid-Licuid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method H
92 | Nickel 1) Digestion, Direct. Air-Acetylene Flame Method™
| 2) Digestion, Electrothermal Atomic Absorption
‘ Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
93 | robenzens Liguid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrametric Method™
94 | N-Nitrosodiphenylamine Lig quid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
95 | N-Nitresodi-n-propylamine Liguid-Liguid Extraction, Gas Chromategraphic/
Mass Spectrametric Methe
96 | Polychlorinated Bipheryls 1) Liquid-Liguid Extraction, Gas Chromatographic
PCB 1016 Methad™
-PCB 1221 2) Liguid-Liquid
- PCB 1232 Mass Spectrome
PCB-1242
PCB-1248
- PCB-1254
- PCB-1260 |
97 | Pentachlorophenct Ligyuiic-Ligul raction, Gas Chromatographic!
| Mass Spectrometric Method "
98 | pH Electrometric Method™
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatographic
| Methad™
7} Liuic-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Liquic-Liquid Extraction, Gas Chromatographic/
Mass Spectrometc he
101 | Pyrene Tl }Id“\clﬂl_

1) LalehL i ExtiacEish,
L 3 —
Mt .

2) liqné:ﬁ:uudmuacﬁcnyﬂaﬁ Chrem,

Mass Spertrometric Methad™

102 Selenium..
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A, 2023,

Wastewater,

Waste Physical/Chemical Methods. SW-846,
5.U Protection Agency.
aste Phys s, Acid Digestion of Sediments, Sludges, and Soils, SW-846

Method 30508,

wirenrmental =ction Agency. Test Methods for E ion Salid
Waste vethods, Alkaline Digestion for Hexavalent Chromium.
SW-B46 Method 30604, 1996,
7. United States ranmental Prof \gency. Test n 5

Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846

te 3. P
Method 3510C, 1
8 wircnmantal Pro “cy. Test Methods for Evaluation Solid

LK Ultrasonic Extraction. SW-B46 Method 3550C, 21

Waste Physical/C

9, United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Phy
Using Equilibrium Headspace Analysis. SW-846 Method 50214, 2014,

& —
United States Ervironmenta 1 f

al Methc

Volatile Organics in Soll and Waste Sample. SW-846 Method 5035

/Chemical Methods. Volatile Organic Compounds in Various Sample Matrices
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ysical/Chemical Methods. Mercury in Solids and Solutions by Thermal

Decomposition, Amalgamation, and Atomic Absorption
Method 7473, 20

trophotometry, SW-846

smic Absorption,

. SW-B46 Method

and Waste pH. SW-846 Method 90450, 204
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Volatile Organic Compounds in Various Sample Matrices

briumn Headspace Analysls. SW-846 Method 50214,

Mass Spectrometry. SW-846 Met
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Uide 971Uy 23 5983
erud ansuafiy WA
1 Arsenic Digestion, Inductively Coupled Plasma Method™!
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
Cadmium Digestion, Inductively Coupled Plasma Method™
Chemical Oxygen Demand Closed Reflux, Colorimetric Method™
Color ADMI Weighted - Ordinate Spectrophotometric
Method™ '
Copper Digestion, Inductively Coupled Plasma Method™
Free Chlorine lodometric Method™
Hexavalent Chromium Filtration, Colorimetric Method™
10 Lead Digestion, Inductively Coupled Plasma Method™
11 Manganese Digestion, Inductively Coupled Plasma Method!™
12 Nickle Digestion, Inductively Coupled Plasma Method!™
13 Oil and Grease Liquid-Liquid, Partition-Gravimetric Method™!
14 | pH Electrometric Method!™!
15 Selenium Digestion, Inductively Coupled Plasma Method!™
16 Sulfide ZnS Precipitation, lodometric Method!™!
1T Temperature Field Method™
18 Total Chromium Digestion, Inductively Coupled Plasma Method!™!
19 | Total Dissolved Solids Dried at 180 °C™
20 | Total Kjeldahl Nitrogen Macro Kjeldahl Method™
21 | Total Suspended Solids Dried at 103-105 Ot
22 Trivalent Chromium Digestion, Inductively Coupled Plasma Method
Filtration, Colorimetric Method, Calculationt!
23 | Zinc Digestion, Inductively thod™

U lAR...
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| Arsenic Digestion, Inductively Coupled Plasma Method™
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Cadmium Digestion, Inductively Coupled Plasma Method™
4 Chromium Digestion, Inductively Coupled Plasma Method™
5 Hexavalent Chromium Filtration, Colorimetric Method™
6 Lead Digestion, Inductively Coupled Plasma Method™
7 Manganese Digestion, Inductively Coupled Plasma Method™
8 Nickel Digestion, Inductively Coupled Plasma Method™
9 pH Electrometric Method™
10 Selenium Digestion, Inductively Coupled Plasma Method™
11 Trivalent Chromium Inductively Coupled Plasma Method; Filtration,
Colorimetric Method:; Calculation™
12 | Zinc Digestion, Inductively Coupled Plasma Method™
dsufnavSetanitlilduds dwau 10 s18ms
adudl asuany R RIGERER
1 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**!
2) Digestion, Inductively Coupled Plasma Method®"!
2 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?*?!
2) Digestion, Inductively Coupled Plasma Method®”
3 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**
2) Digestion, Inductively Coupled Plasma Method®”
4 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*?
2) Digestion, Inductively Coupled Plasma Method®™"!
5 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?*?
2) Digestion, Inductively Coupled Plasma Method®*!
6 Manganese 1) Waste Extraction, Digestion, Inductively Coupled
' Plasma Method®**!
2) Digestion, Inductively Cou '

7 Nickel...
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Nickel . 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**
2) Digestion, Inductively Coupled Plasma Method®”)
8 pH Electrometric Method®
Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**!
2) Digestion, Inductively Coupled Plasma Method®”
10 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**
2) Digestion, Inductively Coupled Plasma Method®?
LONANTONNBY

1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23™ ed. Washington, DC : APHA, 2017

2. NITNTNYAFINNTIN. UILNIANTENTNYAAINNTIN, W.A. 2548 509 miﬁﬁmﬁlwﬁga
w%aﬁ’a@ﬁlu"l%i't,l,a”a. FIURIIYPUNEI. 25 UNTIAY 2549, @uit 123 moufivdy 114,

3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Acid Digestion of Sediments Sludges, and Soils.
SW-846 Method 3050B, 1996.

4. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 2006.

5. United States Environmental Protection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods. Inductively Coupled Plasma — optical
Emission Spectrometry. SW-846 Method 6010D, 2018

6. United States Environmental Protection Agency. Test Methods for
Evaluation Solid Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method
9045D, 2004.
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