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s Agilent
CrossLab

From Insight to Outcome

Agilent CrosslLab Start Up Services
Agilent 5100 5110 ICP-OES

Preventive Maintenance

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

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

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.
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From Insight to Outcome

Introduction

Customer Information
e Customers should provide all necessary operating supplies upon request of the engineer.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

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

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

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.
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From insight to Qutcome

Important Customer Web Links

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

e To access the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

«  Sample Prep and Containment
Chemical Standards
Analysis
Service and Support

Application Workflows

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

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

e Need to place a service call? Flexible Repair Options | Agilent
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From Insight to Gutcome

Service Engineer’s Responsibilities

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

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 “v™.

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

Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers at the foot of each selected page

Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

Ask the customer to sign the Service Verification section including the customer’s and your
signature.
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From Insight to Qutcome

Instrument Maintenance

System Information

[0 Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID 510 TCP-CES
instrument System Site and Location I‘”‘%eﬁ vated Resea vehy Center
List System Component Product Numbers List the Serial Numbers of each Component
1. G315 A MY 194351003
2. 33292 A 1903 - 0c42¢
3.
4.
5.
6.
7.
8.
9.
ICP-OES Configuration Table Circle the type or write in the type if other
Nebulizer Type @a‘siaray]] OneNeb l Conikal | Other
Spray Chamber Cyclonic Single Pass Q(:,I;);rgaguble Pass}{ Other ,
Torch / ; Radial (Duaﬂllgyv Other
:A‘Torch Ty;:w‘ One Piece @E@E@:&Ey\} Futly Demountable | Other
1 Injector Diameter 2.4mm Q?EWT}1.4mm [ 0.8mm | Other
Injector Material @‘E&;ﬁj Ceramic | Othé{rw

b
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From Insight to Qutcome

Agilent 5100, 5110 Preventive Maintenance Checklist

o

reparation

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

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

Check system for required installation of components and implementation of Service Notes

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

HENEEEHE

(nja) O For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it.
Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.
A02, Issued: 21 J 2022 ““f e
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From Insight to Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
E( Run Instrument Performance test.
Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

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

EEHE

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

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

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

&

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

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

Replace air inlet dust filter.

O08 EEEE

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

Agilent Water Recirculator

I Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir
Ml Remove, clean and reinstall water inlet metal mesh filter if present.
& Re fill with Agilent Cool Clear cooling fluid.

4 Cleanthe cooling system Air filter and the condenser.
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From Insight to Outcome

SPS 3 Auto Sampler

E{ Service not applicable

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

Clean X and Z axis slide shafts.

OoOono

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

SPS 4 Auto sampler

P_’Bf Service not applicable

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

[0 Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

[0 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

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

0 Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

O Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

Ef_f Service not applicable

[0 Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear

Ooono

Check high flow pump for signs of leaks

@

EEE
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From Insight to Qutcome

ICP-OES adjusiment

& Check position of Zn peak, adjust if required.

2 Check Argon Ratio, adjust to specified value if required.
@ Perform Detector Calibration.

@ Perform Instrument Calibration.

Record Post-PM instrument performance

tf] Run Instrument Performance test.
M Record results in Instrument Performance Test Results Table - Post PM.
= For systems using ICP Expert version 7.3 and above, run the following Instrument tests

ﬁ Subsystem Communications Test
Air Flow

Water Flow

Gas Flows

RF Generator

Camera Test

BEEEEE

Optics Test
Eﬁ Nebulizer Test

l Record the result in the Instrument Test Results Table
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From Insight to Outcome

Restore Instrument

[0 For HF applications, ask the customer to reinstall their sample introduction system.
il Leave system in an idle state: on and purging.

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

Service Review

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

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the sysiem or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

Complete the Signature Page with both Service Engineer and Customer signatures.

B EEEEEBEE

M.
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From Insight to Qutcome
Test Resulis

Instrument Performance Test Results Table

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

Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axial*
Zn213.857 nm SRBR 1503 .1 4353 .1 199% .3 £943.0
Mn 257.610 nm SRBR LT 4 250%3.3 8419 . & 293444
Al 396.152 nm SBR 7.3 494 a0 5. 3
K 766491 nm SBR 7.7 Aot 4 5 7 1% . F

* Axial result is not applicable for GBOT6AA, G8012AA Radial View instruments.

Instrument Test Results Table

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

lnstrdment Test Result
Subsystern Communications Test Pasge
Air Flow tass
Water Flow ase
Gas Flows gi!ass
RF Generator Pass
Camera Test Pase
Optics Test Pass
Nebulizer test %’3;} 56
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{CP-OES Status Results Table

Aglient
LIOSSLg

W‘%‘h-;

ab

From Insight to Qutcome

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

Measurement Standby Mode
Mains Voltage 231.7274 VAC 228 140 VAC
Mains Current 0.083 A 0 A0k A
Instrument Temperature 74 2 °C 24- 4 °C
RF Air Flow (sensor speed) 15 0 Hz 130 Hz
Plasma Exhaust Temperature No measurement 5L °C
Water Flow Oscillator No measurement 1.4 L/min
Water Flow Detector 0.00 L/min 114 L/min
Water Inlet Temperature 219 °C 2.5 °C
Polychromator Temperature 35,4 °C 254 °C
CCD Temperature 263 °C - 39 5 °C
Thermal Stabilizer 25.0 °C R5.¢ °C
Argon Supply Pressure £34.52 kPa 57457 kPa
Purge Gas Supply Pressure*1 £33.7% kPa 508 4p kPa
Option Gas Supply Pressure*1 - kPa - kPa
Nebulizer Flow No measurement C. 5o L/min
Nebulizer Back Pressure No measurement 72 12 kPa
Plasma Gas Flow No measurement 14 2 L/min
Auxiliary Gas Flow No measurement 1. 20 L/min
RF Power No measurement MAL. 4 W
RF Supply Current No measurement 3100 A
RF Supply Voltage No measurement A0% 390 \Y

*71 {f option installed

Revision: A.02, Issued: 21 January 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Consumed PM Paris
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From Insight to Qutcome

Product or Model# Quantity
Part Description Part Number where used consumed
. . G8010A, G8O11A,
Axial Pre-Optic Window G8010-68014 GB014A/G8015A 4
Radial Pre-Optic Window G8010-68015 All 1
Agilent Cool Clear Coolant Fluid 5799-0037 Agilent Water o
Recirculator
Purge Gas Filter GB8010-60136 All 1
Alr inlet filter G8000-68002 Al 1
High Capacity Air Filter G8010-60189 Optional
Rotor seal for 6-7 port valve for AVS6/7 (G8494-60002 (GB494A/GB495
Rotor seal for 4 port valve for AVS4 58493-60002 GB493A
?;qse solution to rinse station 2.5mm id x 68410-80123 SPS 4
Barb connector 2.5mm-1.5mm ID G8410-80124 SPS 4
PVC waste tubing,8mm od x Smm id, 2m (8410-80122 SPS4
Additional Parts may be required from engineer’s stock:
X axis drive belt 5410047500 SPS3
Z axis drive belt 54710047400 SPS3
Pgristaltic pump tubing, PVC SolvaFlex, 3 3710049000 SPS 4
bridged,
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
I
M Section Not Applicable.
: Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A.02, Issued: 21 January 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

From Insight to Outcome

Signature Page

Service Engineer Comments (optional)

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

i | TR TP B IS
~ Keplaced ol Pm g Wi

~ TJesT inshrum aw’m? all patamelers > Tyesed.

~ e bl Al < A - 3 A4 .
”"””ﬂc}% some enar o) Snedl PUrge gas is ol active but
M’ el TV necessapy Tor cuneri] method rom .
Service Verification
Service Request Number; Date Service Completed:
b00 1339 60 34 Oct. 2074
Service Engineer Name Customer Name:
Uthal Ngamle ievtsivichal Chronniken  Saensvk
Service Engineer Signature: Customer Signature:
Uthat N Chonplan S
Total number of pages in this document:
14-
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MICRO PRECISION CALIBRATION LABORATORY (THAILAND) CO., LTD.
413 BONDSTREET ROAD, TAMBOL BANGPOODAMPHOE PAKKRED, NONTHABURI
NONTHABURL 11120 THAILAND

56 2 583 9834 o
f%"“ﬁt“"
Certificate of Calibration aciocs
Date: Nov 11, 2024 Cert No. 5523631031362690
Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED
1 MOQO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBUR| 25140 Work Order #: THAI-PT-00735
MPC Control #:  EV3700 Serial Number: 1232025225
Asset ID: WL-056/11 Department: N/A
Gage Type: PH METER Performed By: JAKRAPONG ARIYACHAT
Manufacturer: METTLER TOLEDO Received Condition: IN TOLERANCE
Model Number:  SEVEN EASY Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: October 31, 2024
Temp/RH: 25.0°C/52.0% Cal. interval: 12 MONTHS
Location: Calibration performed at Customer's facility Cal. Due Date: October 31, 2025
Calibration Notes:
Please refer to the attached Calibration Report (1 page}
Standards Used to Calibrate Equipment
1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
AW?2318 PH BUFFER SOLUTION PH 4.00 1040525C REAGECON Aug 28, 2026 4C23H1 /
REAGECON
AW2319 PH BUFFER SOLUTION PH 7.00 1070525C REAGECON Jui 28, 2025 725C23G1 /
' REAGECON
AW2320 PH BUFFER SOLUTION PH 10.00 1100525C REAGECON May 28, 2025 1125C23E1/
REAGECON
Procedures Used in this Event
Procedure Name Description
MPC-PHM-001 Rev. 06 pH Meters, General, Rev.06, May-24-2024
Calibrating Technician: QC Approval:
JAKRAPONG ARIYACHAT PADUNG SRASUAY

romphance with ANSHNCSL, 2540 3-2006

THE CALIBRATION REPDRT SYATUS

PASS. Tann used wien comgiance statament s gven, wod tha messurement 1sult is PASS .

FASSE. Tonn used when compliance stalament & Qven, and e messurement Tesufl is condianal pussad of PASS®

FAH.- Tom used when compliance siatement &5 given, and tha measumment resuit is FAIL

EAILE. Tarm usad when compliance statament 1 gven, and the measursment fasult is conditionad faind o FAR®

REFORT OF YALUE - Term used when teparied is nol requiring statemani i mpoil.

ADJUSTED- Whan adjusimenis are mada Lo sn insgument which changes tha value of measureneol rom whial was moasured AS found to fiew vahi as ieft
LIATED - When an malnsman fals cektmation bit j stig functional m & lmited manner.

The expanded uncenainty of measurement i stated 5 e Standard uncertainty of measumment mMukiphed by the toverage factor k=2, which far a normal distibulion corresponds lo a coverago pradabilly of approximatily 85%. uniess otherwise stated

This cokbraion rapon comphes with ISOHEC 17025:2017. ANSI/NCSL 25£0.3-2008 and ANSE/NCSL, Z540.1.1894, Calibratiun cycles and resuking due dates were submified/approved by the customer. Any number of factors may cause an instriment B diift out of tolsrnce nefore the
amx1 schadulad cafibration . Recakbralion cycles should be based on frequency of use, environmental conditions and custormer's established systematic accuracy . Afl slandards are traceabie to S1 trough the Nabonal insiute of Standards and Technology (NIST}

andios nabonal of standardi Services randered includs proper manutachurer’ s service inguction and are warmanied foc na lesa than thity {30) days. The information on this report pertming only @ the instrument

antified . this may not be reproduced in part of in 8 whole without the prior written approval of the sssuing MP Calibration Laboratary,

Page 1 of 1 (CERT, Rev 9)



Calibration Report of Mettler Toledo SEVEN EASY Ph Meter

MPC Control #: EV3700 Serial Number: 1232025225
Asset ID: WL-056/11 Calibration Date:  October 31, 2024

Measurement Results

Buffer Solution

STD@Tezsﬁtogoint Lower Limit S Fh:s::ured vj::el_eft Upper Limit Result Unce(r::)ainty
401 pH 3.91 pH 4.01 pH 4.01 pH 411 pH PASS 0.013 pH
7.01 pH 6.91 pH 7.01pH 7.01 pH 7.11 pH PASS 0.013 pH
10.01 pH 9.91 pH 10.01 pH 10.01 pH 10.11 pH PASS 0.013 pH

Note : Accuracy by Customer : + 0.10 pH
Statements of Pass or Fail Conformance

The uncertainty of measurement has been taken into account when determining compliance with specification.
Alf measuremenis and test results guard banded to ensure the probability of false-accept does not exceed 2% in compliance with ANSYNCSL 2540.3-2006

The status of compliance with the acceptance criteria is reported as:

PASS - Compliant with specification,
EAILZ - The measured value is not within the acceptancs limits,
However, a portion of the expanded uncerlainty of measurement at 95% is within the specified tolerance.
FAIL - Not compliant with specification.
95% Expand ? % % AL Upper Specified Tolerance
Uncertainty Guard Band ™. i 1 ¢ et FAIL? Upper Acceptance Limit
Expanded Uncerainty —— . v%. (i FAILZ
,,,,,, il FARE oo~ Nominal
Measured Value BASE
PASS
95% Expanded Lower Acceptance Limit
Uncertainty Guard Band

Lower Specified Tolarance
Acceptance limits set using the 5% expanded unceriainty

The expanded uncertainty of measuremant is stated as the standard uncertainty of measurement muitiplied by the caverage factor k = 2, which for a normal distribution corresponds lo a coverage
probability of approximately 95%, unless otherwise stated.
This calibration report complies with ISONEC 17025:2017 and ANSUNCSL Z540.3-2006, Method 5 - Guard Bands Based on Expanded Uncertainty.

End of Calibration Report

Confidential: Controlled Document. Page 1 of 1
Cannot be reproduced without the approval of the Quality Department. TADG-FM-002 rev0s



; MICRO PRECISION CALIBRATION LABORATORY (THAILAND) CO., LTD.
s 413 BONDSTREET ROAD. TAMBOL BANGPOODAMPHOE PAKKRED, NONTHABURI
NONTHABURI 11120 THAILAND

66 2 583 8834
’}:'i:; {:::% s  OIMENSONAL MEASUREMENT
Certificate of Calibration AC-1969
Date: Nov 11, 2024 Cert No. 5523631031362691

Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBUR! PRACHINBURI 25140 Work Order #: THAI-PT-00735

MPC Controt #:  EV3701 Serial Number: 1232025828

Asset ID: WL-058/11 Department: N/A

Gage Type: CONDUCTIVITY METER Performed By: JAKRAPONG ARIYACHAT
Manufacturer: METTLER TOLEDO Received Condition: IN TOLERANCE

Model Number:  SEVEN EASY Returned Condition: IN TOLERANCE

Size: N/A Cal. Date: October 31, 2024
Temp/RH: 25.0°C /1 52.0% Cal. intervai: 12 MONTHS
Location: Calibration performed at Customer's facility Cal. Due Date: October 31, 2025

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

Standards Used to Calibrate Equipment

1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
AW?2456 CONDUCTIVITY SOLUTION 180724 TRM-S-2019 REAGECON Jan 22,2025 TRM-S-2019/ NiMT

Procedures Used in this Event

Procedure Name Description
MPC-PHM-001 Rev. 06 pH Meters, General, Rev.06, May-24-2024

Calibrating Technician: QC Approval:
JAKRAPONG ARIYACHAT PADUNG SRASUAY
STATEMEHTS OF PASS OR FARL CONFI NCE: The of has peen taken inlo account when with Al and test results guard banded fo esswe tha probabidity of falsa-accent does oot excawd 2% ©

comphance with ANSI/NCSL 254032008,

THE CALIBRATION REPORT STATUS:

PASS. Tam used when comphanca Matament 1 qiven, and the measuremant fesull is PASS .

PASSE. Torm used when compliance statement i givan, and the measuramanl rasullis conditonal passed or PASSY .

FAIL- Tarn used whan compiance statament & Givell, and the measuremant resull is FAR

FARLE. Tarm used whan complance swinment i givan, and tha moasurement resull is conditionat fatkid or FALL®

REPORT OF VALUE - Torm used when foportod & not requinng stalsmiant 0 repart

ADJUSTED- Wher adjusiments we made to an inslrumant which changes the vaiue of maasursment from whal was magsurad a3 found 10 how Valua as it
LIMTED - Whan an isstrumant fails calibration but is slif funclionad in & kmied mannat

The expshded uncertanty of measunument is Staled as the standard uncerteinty of messurement mutipied by the covetage faclor k=2, which for a narmal distribution comesponds to & covenage prodablity of appraximately 95%. urdesa otherwise statisd

This cslibraion report compties with ISO/IEC 17025:2017. ANSUNCSL Z540,3-2006 and ANSHNCSL Z540.1-1934. Calibtation cycles and rusuling cue datos were submitiad/approved by the cusiomer, Aty nurmber of factors may cause an instrument to arift aut of tolerance before e
next achadulod cafibration. Recabbration cycles should be hased on frequency af Use, environmental condiions and customer's estabfizhed systemalic accuracy. All standards sre raceabla ta 51 through the National Institute of Standards and Techinolagy (NIST)

andfor national of standards Services tandared includs proper manufacturer's servics matruction and am wamanled for no less than thidy (30) days. The information on this repart penains only fo the instrument

wtaptifipg | s may not be reproduced 0 pal or 0 A whoie without the prar written spproval of the issuing MP Cakbratien Labarstory.

Page 1 of 1 (CERT, Rev 9)
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Calibration Report of Mettler Toledo SEVEN EASY Conductivity Meter

MPC Control #: EV3701 Serial Number: 1232025828
Asset ID: WL-058/11 Calibration Date:  Oclober 31, 2024
Measurement Results
STD. Test i .
. . . Lower UUC Reading Upper Uncertainty
Nominal Unit Temp. Point @ Limit Limit Result )
Temp As Found| As Left
1413 uS/em | 25.0°C 1413 1403 1412 1412 1423 PASS= 16
Note : Accuracy by Customer : + 0.5 %
Statements of Pass or Fail Conformance
The uncertainty of measuremsnt has been taken into account when ¢ ining pliance with specification.
All measurements and test results guard banded 1o ensure the probability of false-accept does not exceed 2% in compliance with ANSUNCSL 2540.3-2006
The status of { with the p criterla is reporied as:
PASS — Comptiant with specification.
PASS? - The measured valus is within acceptance limits.
Howaver, a portion of the expanded uncertainty of t at 95% iha specified tolerance.
FAILZ - The measured value is not within the acceptance limits.
Howsver, a portion of the expanded ur inty of nt at 35% is within the specified lolerance.
FAIL - Not compliant with specification. %
2% PFA Guard Band —--. 4 % Ueper A
- uard sang - ' FALL Upper A Limud
Expanged Unceriainty - -
Measured Value - Nominal
2% PFA Guard Band ~ Lower Acceptarica Limit
Lower Sp
Acceptance limits for S 2% probabliity of false accept (PFA) guard band
The exp uncertainty of is stafed as the standard uncertainty of measuremnent multiplied by the coverage factor k = 2, which for a normat disiribution corresponds to a coverage
probability of approximately 95%, uniess otherwise stated.
This calibration report complies with ISO/IEC 17025:2017 and ANSYNCSL 2540.3-2008. Method 6 ~- Guard Bands Based on Test Unceriainty Ratio.
End of Calibration Report
Confidential: Controlled Document. Page 1 of 1
Cannot be reproduced without the approval of the Quality Depariment, TQDG-FM-002 rev05
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Certificate of Calibration oo
Date: Nov 11, 2024 Cert No. 5523631031362694
Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED
1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Work Order #: THAI-PT-00735
MPC Control #:  EV3702 Serial Number: B932068736
Asset ID: WL-PHM/03 Department: N/A
Gage Type: PH/DO METER Performed By: CHANKIAT PHOLKAM
Manufacturer: METTLER TOLEDO Received Condition: IN TOLERANCE
Model Number:  SEVEN GO DUO Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: October 31, 2024
Temp/RH: 25.0°C/52.0% Cal. Intervatl: 12 MONTHS
Location: Calibration performed at Customer's facility Cal. Due Date: October 31, 2025
Calibration Notes:
Please refer to the attached Calibration Report (1 page)
Standards Used to Calibrate Equipment
1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
AW2318 PH BUFFER SOLUTION PH 4.00 1040525C REAGECON Aug 28, 2026 4C23H1/
REAGECON
AW2319 PH BUFFER SOLUTION PH 7.00 1070525C REAGECON Jul 28, 2025 725C23G1/
REAGECON
AW2320 PH BUFFER SOLUTION PH 10.00 1100525C REAGECON May 28, 2025 1125C23E1/
REAGECON
Procedures Used in this Event
Procedure Name Description
MPC-PHM-001 Rev. 06 pH Meters, General, Rev.06, May-24-2024

Calibrating Technician: P . ‘% ;{) QC Approvat:
{\./%%ﬁ?}k?’\i& E "

CHANKIAT PHOLKAM PADUNG SRASUAY

STATEMENTS OF PASS OR FAK C : the ol has besn laken ity account when <1 with Al ntdd 103! rosulls guad bandea to ansure the probublity of falss-accopt doos not excaasd 2% in
comptisncs with ANSI/NCSL 2540.3-2006

THE CAUIBRATION REPORT STATUS:

PASS- Tann used when comghince Stament is given, and ho MeasUrBMGN fB5U & PASS .

PASSE. Tann used when compkance statement is given, and tho moasursment resul is conditional passad of PASS®.

FAIL. Tarm used when complisnce slatemoent is given, &nd the maasurement resull is FAIL .

FAILE- Tamm used whon complanca staternent (s gven, and the measurermont fesull is condiiona) fallad or FAK ¢

REPORT OF VALUE - Tarms uted whan reporied s nal raquinng statemant in raport

ADJUSTED - Whan adjusitanis are made 10 an instrumerd which ehanges tha valun of measursmant from what was measured 63 found 10 new vakm as it
LIMTED .« When an instrumanl fails casbration by is sl Auncticnat in a kmited mannsr

The expanded uncerteinty of measuement is stated as e Kandard uncertainly of measurmment mulbpied By the coverage factor k=2, which for a normal distribution comesponds to a covemsge probabilfy of approxmalely §5%. unless otheraise slated.

Thig cafibration reporl complies with ISO/IEC 17025:2017. ANSHNCSL Z540.3-2006 and ANSI/NCSL Z540.1-1994, Calibtation cydies and fesuting tue dales were submitiediappraved by the customer. Any number af fattors may causy an iNstument to dnft out of ierance oefora the
next scheduted cafibration . Rucalbration cycles shouid be based on tequency af use, environmental tonditions and cusiomer's established sysiamatic accuracy. All standards are aceable to SI thraugh the National Insbiuts of Standards and Technalogy (NIST)

andior izod natignal Gt stangards Barvices rendered inchite praper manutachurer s service instruction snd are wamanted for no isss Wan thiny (30) days. The information on this raport pertains only 1o he melument

imentiied, thes may ot be reproduced M part or i A whole withaul thes pror witten approval of the issuing MP Caibration Labansiory .

Page 1of 1 (CERT. Rev 8)



Calibration Report of Mettler Toledo SEVEN GO DUO Ph/Do Meter

MPC Control #: EV3702 Serial Number: B9832068736

Asset ID: WL-PHM/03 Calibration Date: October 31, 2024

Measurement Results

Buffer Solution

STD Test Point - Measured Value . Uncertaint
25°C Lower Limit Upper Limit Result ty
@ AS Found AS Left ()
4.01 pH 3.91 pH 4.00 pH 4.00 pH 411 pH PASS 0.013 pH
7.01 pH 6.91 pH 6.95 pH 6.95 pH 7.11 pH PASS 0.013 pH
10.01 pH 9.91 pH 10.00 pH 10.00 pH 10.11 pH PASS 0.013 pH
Note : Accuracy by Customer : + 0.10 pH
Statements of Pass or Fail Conformance
The uncertainty of measurement has been taken into account when determining compliance with specification.
All measurements and test results guard banded to ensure the probability of false-accept does not exceed 2% in compliance with ANSYNCSL Z540.3-2006
The status of pli with the pt criteria is reported as:
PASS - Compliant with specification.
FAILZ - The measured value is not within the acceptance imits.
However, a portion of the expanded unceriainty of measurement at 95% is within the specified tolerance.
FAIL —_ Not compliant with specification.
95% Expanded i r: % % FAIL Upper Specified Tolerance
Uncerainty Guard Band ) T ¢ it FAlL? Upper Acceplance Limit
Expanded Uncadainty ——- i % ? L FAILZ
,,,,,,,,,, L e U FARE s i
Measured Value PASS Nominal
PASS
95% Expanded Lower Acceptance Limit
Uncertainty Guard Band - Lower Specified Tolerance

p

Acceptance limits set using the 95% expanded uncertainty

The expanded uncertainty of measurement is stated as the standard uncertainty of measuremant muitiplied by the coverage factor k = 2, which for a normal distribution corresponds {o a coverage

probability of approximately 96%, unless otherwise stated.

This calibration report complies with ISO/IEC 170252017 and ANSUNCSL Z540.3-2006, Meihod 5 - Guard Bands Based on Expanded Uncertainty.

End of Calibration Report

Confidential: Coniroiled Document,
Cannot be repraduced without the approval of the Quality Depariment.

Page 1 of 1
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Date: Nov 11, 2024

Customer:

27 & g MICRO PRECISION CALIBRATION LABORATORY (THAILAND) CO., LTD.
iwj {“@"‘z 413 BONDSTREET ROAD, TAMBOL BANGPOODAMPHOE PAKKRED, NONTHABUR!
NONTHABURI 11120 THAILAND
§6 2 583 8834

Certificate of Calibration

DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT

PRACHINBURI PRACHINBURI 25140

MPC Control #:
Asset ID:

Gage Type:
Manufacturer:
Modei Number:
Size:
Temp/RH:
Location:

EV3703
WL-WTB/02
WATER BATH
MEMMERT
WNB22

N/A
25.0°C/ 52.0%

Calibration performed at Customer's facility

Work Order #:

Serial Number:
Department:
Performed By:
Received Condition:
Returned Condition:
Cal. Date:

Cal. interval:

Cal. Due Date:

CLetiEERy
5 “E ' f ’}'xz,

» CALIBRATION AND
,;\.“ DIMENSIONAL MEASUREMENT

AC-1969

Cert No. 5523631031362695

THAI-PT-00735

1.518.0680

N/A

CHANKIAT PHOLKAM
IN TOLERANCE

IN TOLERANCE

October 31, 2024
12 MONTHS

October 31, 2025

Calibration Notes:
Please refer to the attached Calibration Report (2 pages)

Standards Used to Calibrate Equipment

i.D.
EQ6188

Model
34870A

Description.
DATA ACQUISITION/SWITCH UNIT
Procedures Used in this Event

Procedure Name
THAI LAB ACC G-20

Calibrating Technician: : ¢ %, @
C wankiol 1

CHANKIAT PHOLKAM

has boen laken nto acsount when

BTATEMENTS OF PASS OR FAR. C : Tha inty of

MY345289

Manufacturer Cal. Due Date  Traceability #
AGILENT Mar 13,2025  5523631030779306
/ MP-TH
Description

Guidelines for Calibration and Checks of Temperature Controlled Enclosures

Publication Reference

QC Approval:

PADUNG SRASUAY

. AR and fest results guard bandsd 1o easure tha probabitly of false-aceent does nol oxcesd 2% i

complince with ANSUNCSL 2540,3-2005.

THE CALIBRATION REPORT STATUS:

PASS. Torm used when compiancs statemant is gvon, And the measuremant msul is PASS

PASS*. Torm used wiwn compliance statemant is gven, and the measurminent rsull is conditional passad o PASS <
FAML- Tarm usud when compiance stalement 1s given. and the measumament resull is FAIL

FAILE- Torm used wihen comphance stalament 5 given, and ho measarement rasull is conditiona faind of FAR®
REPORT OF VALUE - Term used when reported 8 DO requiInng staternent in repon

ADJUSTED- Wnen sdjustmsnts are mada Lo an instiument which changes the value of measursmaent from what wes measurad as found 10 Niw vakie as bt

LIBATED - Whon an wistroment taris caliration but 1 sl tunctional in a tmited mannar.

The expandad uncenanly of measureiment i stated 28 the standard uncerainly of measurement mukipied by the coverage factor k=2, which fur @ narmal distibution cofrESPONAS o A caveruga probabiity of spproximately 95%. Lniess atherwise atated.
This calbration repon comples with ISO/EC 17025:2017, ANSUNCSL Z540.3-2008 and ANSI/NCSL Z540.1-1934, Galibration cycins sad rosuting duo dutes were submitied/approved Dy tho custoruer. Any mumber of factors may cause an instrument o drift out of tolerance before the
next schaduled cutbration  Hecabbmtin Cycles stiould be based on Sequency of use, environmental condons and customar's established systematic accuracy . All standards afa Taceabie to 51 thraugh the National insttute of Standards and Technolagy (NIST}

ang/or natianal or standards
wentifan, this may not be repraduced in part oc ;m 3 whals withoul the prior writtan appraval of the 1ssuing MP Calbration Luboratory

Page 1 of 1

Services rendered include proper toatulachurer ' service instruction and are wanranted for 1o lgas than thirty (30} days . The information on this repot periams only 10 the instument

(CERT. Rev 9)



Calibration Report of Memmert WNB22 Water Bath

MPC Control

Asset

i#: EV3703

ID: WL-WTB/02

Calibration Date:

Serial Number:

1518.0820

October 31, 2024

Measurement Results
Section 1 : Temperature Distribution

Temperature @ 85 °C

imi STD Reading (°C imi i
Sensor No, | . UUC _|Lower Limit g (°C) Upper Limit | oo | Ucertainty
Setting (°"C}|  (°C) As Found | As Left (°C) )
Sensor#1 85.00 84.00 84.79 84.79 86.00 PASS +0.35
Sensor#2 85.00 84.00 84.91 84.91 86.00 PASS +0.35
Sensor#3 85.00 84.00 85.13 85.13 86.00 PASS +0.35
Sensoritd 85.00 84.00 85.16 85.16 86.00 PASS +0.35
Sensor#s 85.00 84.00 85.26 85.26 86.00 PASS +0.35
Section 2 : Chamber Performance
Setting Indicating Measured Measured Overall
Temp (°C) Temp (°C) Uniformity (°C) Stability (°C) Variation (°C)
85.0 85.0 1.40 0.9 1.9
Accuracy By : Customer Specification £ 1 °C
45
# #3

+
H
1
]
1]
H
i
1
H
'
i
%

Page 1 of 2




/ E K‘L
Calibration Report of Memmert WNB22 Water Bath
MPC Control #: EV3703 Serial Number: L.518.0690

Asset 1D: WL-WTB/02 Calibration Date: QOctober 31, 2024

Statements of Pass or Fail Conformance

The uncerlainty of measurement has been taken tlo account when defermining compliance with specification
Alt mpasurenents and test results quard banded o ensure the probability of false-acoepl doss ot excesd 2% m compiiance vath ANSINCSL 2540 3-2008

The status of compt with the criteria is reported as:
PASS - Compliant wath specification
PASS? - The measured vaius 13 within acceplancs hmds.

However, a portion of the expandsd uncertainty of measurement at 95% exceeds the specified Iclerance.

FAILZ - The measured value 19 not within the acceptance hmits
However, a portion of the expanded uncerainty of measurement at $56% 1s vathin the speaified toleranca

FAIL - Not compliant with specification

p 1

FAIL

Upper Specifod Tolarance

22 PFA Guaed Bang !

T T FALL Upper Acoept Lt
Expandad Uncaraintio—-c;
Heasured Value Nerunst
r fower F Limit
2% PFA Guard Band - 3

Lower Spacihed Tolerarce
Acceptance fimita for £ 2% probability of false eccept (PFA) guard band

The expanded uncertainty of measurement 1 stated as the standard uncertainty of measurement multiplied by the coverage factor k = 2, which for a normal distnbution corresponds 10 a coverage
probability of approximately 95% unless othervase stated

This caltbration report compliss with ISOAEC 17025:2017 and ANSINCSL 2640.3-2006, Mathod § -~ Guard Banda Based on Test Uncertainty Ratio

End of Calibration Report

Page 2 of 2
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:" T B 1 MICRO PRECISION CALIBRATION LABORATORY (THAILAND) CO., LTD.
P § % 413 BONDSTREET ROAD, TAMBOL BANGPOODAMPHOE PAKKRED, NONTHABURI
oo NONTHABURI 11120 THAILAND i
66 2 583 9834 ACCREDITED
s e
oA . CALIBRATION AND
R T DIMENSIONAL MEASUREMENT
C -f- n - Flygfaabtt AC-1969
ertificate of Calibration w9
Date: Nov 11, 2024 Cert No. 5523631031362697
Customer:

DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Work Order #: THAI-PT-00735

MPC Control #:  EV3704 Serial Number: 1.508.0973

Asset ID: WL-WTB/01 Department: N/A

Gage Type: WATER BATH Performed By: CHANKIAT PHOLKAM
Manufacturer: MEMMERT Received Condition: IN TOLERANCE
Model Number:  WNB22 Returned Condition: IN TOLERANCE

Size: N/A Cal. Date: October 31, 2024
Temp/RH: 25.0°C/52.0% Cal. interval: 12 MONTHS

Location: Calibration performed at Customer's facility Cal. Due Date: October 31, 2025

Calibration Notes:
Please refer to the attached Calibration Report (2 pages)

Standards Used to Calibrate Equipment

.0, Description. Model Serial Manufacturer Cal. Due Date  Traceability #
EQ6188 DATA ACQUISITION/SWITCH UNIT 34970A MY345289 AGILENT Mar 13,2025  5523631030779306
/ MP-TH

Procedures Used in this Event

Procedure Name Description

THAI LAB ACC G-20 Guidelines for Calibration and Checks of Temperature Controlled Enclosures
Pubiication Reference

Calibrating Technician: . p QC Approval:
s !
{vlgf@%?lﬁ&ﬁ ‘ :

CHANKIAT PHOLKAM PADUNG SRASUAY

STATEMENTS OF PASS OR FAIL : The ity of has teen laken inlo soooun! whan 2 waith ) and tos! results guard bended (o ensurs the probibikty of false-accept daes not oxcasd 2% n
sowpliance with ANSINGSL. 2540.3-2006

THE CALISRATION REPORT STATUS:

PASS - Torm used when compance stalament s gven, and the memsursmant faxult is PASS .,

PASS¥. Tarrn used when complance statament is givas, and the measurement rasull is conditions! passed of PASS T

FAIL- Tarm used when pormpliance statament is givea, and the mossurament rezut is FAIL.

FAILE- Torm used when complance statoment is given. and the measuremisnt rasull is conditonal tailad or FAR.®

REPORT OF VALUE - Torm used whan raported is not raquinng statemant i rupont

ADJUSTED- Whon adjustnants are mada lo #n instrumard which changes Ina veiue of muasursment from whal was moasurad as Tound tn fuav vaws s ik
LIIYED - Woan an matiument fails casibration tiit 13 stif funcional in w fmited manner.

The expanded unceriainty of measurement 18 staled 83 the Standary uncartainly of measurament Muitphed by the coverags factor k=2, which for @ nurmal distributon cormesponds fo a coveraga probabilRy ol approxmately 95%, unass otherwisg lated

This cotibrabon report compkes win ISO/IEC 17025:2017. ANSI/NCSL 2540.3-2006 and ANSI/NCSL Z540,1-1984. Calibration cycles and resuting due dates were submitted/approved by the customer, Any number of fictors may Cause an instrument to drift ot of tolerance before the
sext scheduled caidraton . Recalibration cycias should be bassd on frequincy of use. envianmental conditans and customer's established syatemase accuracy . All standards ace traceabla 1o St tnrough the Navonal tastilute of Standards wnd Technology (NIST3

andior natiahal of stargards Sarvices rendared include proper mantdaciurer’s servica ingtruciion and are wamaniad far nio jess than thity (30) days. The wnformation on this repan pertaing oniv o the instrument

dentified, this may nol by reproduced I DBA DF 0 & Wholg Without the Anof whtten npgraval of the 1ssuma MP Caburabon Laborstory

Page 1 of 1 (CERT, Rev 8)
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Calibration Report of Memmert WNB22 Water Bath

MPC Control #: EV3704 Serial Number: 1.508.0973

Asset ID: WL-WTB/01 Calibration Date: October 31, 2024

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

uuC  |LowerLimit{ STDReading(°C) |upper Limit Ucertainty
Sensor No. . o o . Resuit o
Setting (°C) Q) As Found As Left °C) 0
Sensor#] 85.00 84.00 85.01 85.01 86.00 PASS +0.35
Sensor#2 85.00 84.00 84.75 84.75 86.00 PASS +0.35
Sensor#3 85.00 84.00 85.02 85.02 86.00 PASS +0.35
Sensor#4 85.00 84.00 85.12 85.12 86.00 PASS +0.35
Sensor#s 85.00 84.00 85.21 85.21 86.00 PASS +0.35
Section 2 : Chamber Performance
Setling Indicating Measured Measured Overali
Temp (°C) Temp (°C) Uniformity (°C) Stability (°C) Variation (°C)
85.0 85.0 1.62 0.7 1.9

Accuracy By : Customer Specification t 1 °C

#5

#3

i
%
N 1
T T
] 1
¢ [
' i
§ ¥
+ ]
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H
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Calibration Report of Memmert WNB22 Water Bath

MPC Control #: EV3704 Serial Number: L.508.0973

Asset ID: WL-WTB/01 Calibration Date: QOctober 31, 2024

Statements of Pass or Fail Conformance

The uncartainty of measurement has baen taken into account when dat g compl with
All measurements and test resulfs guard banded to ensure the probabilty of la(se -accept does not exceed 2% n compiiance vath ANSINCSL Z540.3-2006

The status of complt with the - criterfa Is reported ee:
PASS - Complisnt vath specification
PASS? . The measured valug © veihin acceptancs limils.

Hovaever, a porbon of the expanded uncertainty of measurement at $5% exceeds the spacified tolerance

The measured value 18 not vathin the acceplancs kmds

z -
FAL Hewever, a portion of tha expandad uncertainty of measurement at $5% is within the specfied tolerance
FAIL - Not compliant vath specifeation
I
e Uppet Specified Tolerance
2% PFA Guard Bang ~---.; = Iy FAIL poer Sueel i
L FAIL: Upper / Lot
£ st ! FAILY
Expanded Unceranly % T FAIL?
Measured Value Nemmnat
20 SFA Guard Band [ Lower no Limit
R vard Ban - Lower Specited Tolerance

Acceptance fimits for S 2% probability of false accept {PFA) guard band

The sxpanded uncertainly of measurement 15 stated as the standard uncertainy of measurement mulfiplied by the coverags faclor k = 2, which for a normal distrbulion corresponds 1o a coverage

probability of appronmately 95%, unless othervaas stated
This calibration report complies with ISGHEC 17025.2017 and ANSINCSL 7540.3-2008. Method 6 -~ Guard Bands Based on Test Uncertainly Retio

End of Calibration Report

Page 2 of 2
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L7 # 1™ 413 BONDSTREET ROAD, TAMBOL BANGPOODAMPHOE PAKKRED, NONTHABURI
fo NONTHABURI 11120 THAILAND

66 2 583 9834

Certificate of Calibration
Date: Nov 11, 2024 Cert No. 5523631031362700
Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Work Order #: THAI-PT-00735

MPC Control #: EV3706 Serial Number: LIOGBXBX500

Asset ID: DARC-TE15028 Department; N/A

Gage Type: COOL ROOM Performed By: JAKRAPONG ARIYACHAT
Manufacturer: DIXELL Received Condition: IN TOLERANCE

Model Number: XROBCX-5N0C2 Returned Condition: IN TOLERANCE

Size: N/A Cal. Date: October 31, 2024
Temp/RH: 28.7°C/58.0% Cal. Interval: 12 MONTHS
Location: Calibration performed at Customer's facility Cal. Due Date: October 31, 2025

Calibration Notes:
Please refer to the attached Calibration Report (2 pages)

Standards Used to Calibrate Equipment

i.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
EQ6188 DATA ACQUISITION/SWITCH UNIT 34970A MY 345289 AGILENT Mar 13,2025  5523631030779306
i MP-TH

Procedures Used in this Event

Procedure Name Description

THAI LAB ACC G-20 Guidelines for Calibration and Checks of Temperature Controlled Enclosures
Publication Reference

Calibrating Technician: QC Approval:

”’iw’%
JAKRAPONG ARIYACHAT PADUNG SRASUAY

STATEWEHTS DF PASS OR FAIL CONFI i The of has baen taken inta Bogount when with LAl and iest results guard barded lo enure the probsbiity of fsisa-ncespt duss nol axcasd 2%
complince with ANSI/NCSL 2540.3-2006

THE CALIBRATION REPORT STATUS:

PABS- Tanm used whon comphance stalement is gven, and the messuromant msull is PASS

#A88%. Tam used when compliance statement is gvan, und the measuremant fosull ks condiional passed o PASS #

FAH- Tarm usad when compiance statemment is gven, and Ihe measurement rmaufl is FAIL

FAIL®- Term used when complianca siatement 1 given, and tha measurement resull s conditionsl faked or FALZ

REPORT OF VALUE - Torm used whan repanad s not requinng statament 1 wport

ABJUSTED- When adjustmants e made 1o an instrumoent which changes tha vaiue of measurement fram what was measurad as fund 1o now vakio B3 left
LIMNTED - Woan an instrument feis caipration out i st functional in a kmited manner

The expanded unceridinty of measuremant is stated a5 the standard uncerinty of measutbmunt mulipied by the coverage factor k=2, which tor a normal distnbution coresponds ta a coverage probabiity of spproximately 95%., uniess etherwis slatud.

This cafibration raponl comphes with ISO/IEC 17025:2017, ANSI/NCSL Z540.3-2006 and ANSI/NCSL Z540.1-1894, Calibration cycles and resuting dus dates wery submited/approved by the customer. Any number of factors may cause n instrument fo dilt out of tolerance before the
niext schedules calibrstion . Recaibration cycles should bo based on frequency of use, envirnmental candiions and cuslomers astablished syatematic accuracy. All slandardy are tracecbla fo ST through the Nationat Institute of Standardy and Technology (NIST)

angfor natianal of ignal stangdards Services randered include proper manutsclures’s service inviucon zed are wamanted for ho fess tan Wiy {30) days. Tho mformakon on this repart partains only to the instrument

igentificd . this iy ot be repcoduced in part or in & whols withaut the prior written appraval of the mssuing MP Caktraton Laboratory .

Rev 9
Page 10f 1 (CERT, Rev 9)



Calibration Report of Dixell XRO6CX-5N0C2 Cool Room

MPC Control #:

Asset

EV3706

iD:

DARC-TE15028

Calibration Date:

Serial Number:

LIOGBXBX500

Qctober 31, 2024

Measurement Results
Section 1 : Temperature Distribution

Temperature @ 4 °C

Sensor No. Setlt?rggc("c) Lowza;rC L)imit ASiZifT“'”i:iﬁ Upp(eorc L)imit Result Uce(l;tgi)nty
Sensor# 4.00 2.00 4.53 4.53 6.00 PASS +0.35
Sensor#2 4,00 2.00 4.66 4.66 6.00 PASS +0.35
Sensor#3 4,00 2.00 4.61 4.61 6.00 PASS +0.35
Sensori4 4.00 2.00 4.67 467 6.00 PASS + 0.36
Sensor#5 4.00 2.00 4.62 4.62 6.00 PASS +0.35

Section 2 : Chamber Performance
Setting indicating Measured Measured Overall
Temp (°C) Temp (°C) Uniformity (°C) Stability (°C) Variation (°C)
4.0 4.0 0.29 1.2 2.5

Accuracy By : Customer Specification £ 2 °C

Sensor Installation Location

A

£
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Calibration Report of Dixell XRO6CX-5N0C2 Cool Room

MPC Control #: EV3706 Serial Number: LIOGBXBX500

Asset ID: DARC-TE15028 Calibration Date: October 31, 2024

Statements of Pass or Fail Conformance

The uncertainty of measurement has been laken into acoount when determining comphiance vath apecification
All measuremants and test results quard banded to ensure the probability of false-accept does not axceed 2% in compliance with ANSUNCSL Z7540.3-2006

The status of compl with the pt criteria s reported as:
PASS - Cornpliant wath spacification
PASS? - The measured value i within accaplance timis.

Hawever, a portion of the expanded uncerlainly of measurement at 95% exceeds the specified tolerance

FAILZ — The measured vaiue iy not vathin the acceptance hmits
Howaver, & portion of the axpanded uncertainty of measurement at 95% ia valhin the specified tolerance

FAIL — Not compliant with specification %

Upges Spaciied Tol
Upger [EhiH

2% PFA Guard Band -1

Expandud Uncaitanty— .. :

fheasured Valus -0

Lower A Lumit

29 PFA Guard Band ~l o T
= Lower 1

Acceptancs ilmits for £ 2% probability of felss accept {PFA) guard band

The expanded uncertamty of measurement 1s sialed a3 the standard uncertainty of measuremant multiplied by the coverage facier k = 2, which for a normal disinbution cormesponds to a coverage
prebatility of approxmately 95%, unless athervase stated

This calibration report compiies vath ISOAEC 170252017 and ANSINCSL Z540.3-2008, Method 6 — Guard Bands Based on Tes! Uncertainly Ratio

End of Calibration Report
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DIMENSIONAL ME&SUR%M[NT
Certificate of Calibration

Date: Nov 11, 2024 . Cert No. 5523631031362699

Customer:

DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Work Order #: THAI-PT-00735

MPC Control #:  EV3705 Serial Number: 0213-0004
Asset |D: WL-INC/02 Department: N/A
Gage Type: INCUBATOR Performed By: JAKRAPONG ARIYACHAT

Manufacturer: ACCUPLUS Received Condition: [N TOLERANCE
Model Number: 1250 Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: October 31, 2024
Temp/RH: 23.5°C/55.0% Cal. Interval: 12 MONTHS

Location: Calibration performed at Customer's facility Cal. Due Date: October 31, 2025

Calibration Notes:
Please refer to the attached Calibration Report (3 pages)

Standards Used to Calibrate Equipment

1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
EQ6187 DATA ACQUISITION/SWITCH UNIT 34970A N/A AGILENT Mar 13,2025  5523631030779300
/ MP-TH

Procedures Used in this Event

Procedure Name Description

THAI LAB ACC G-20 Guidelines for Calibration and Checks of Temperature Controlled Enclosures
Publication Reference

Calibrating Technician: QC Approvak:

fy L
JAKRAPONG ARIYACHAT PADUNG SRASUAY
STATEMENTS OF PASS OR Fal £ Tho of 1o buan takers ite scoount whon woin P arid st rwsuits guird barded to ensure 1o probabiity of iss-avcapt doss nat bxoHed 2% m

complisrca with ANST/NCSL. 2540.3-2008

THE CALIBRATION REPORT STATUS:

PASSE- Term used whan compiance stetemant is given, and the momsursrmont msult is PASS

PASS®. Taan usad whan camplance statomant 1 given. and the maasursment msullis conditona passed of PASEY

FAHL- Tam used when complianca siatoment is given. and the measurmment rasull is FAIL.

FAIL®- Term used when compliance slalamant is given, and the measurement resuil s conditionat faied of FARY.

REPORT OF VALUE - Term usad when reponad i5 et requiring stalament in ragort.

ADJUSTED- Whan adustments are mada o an instument which changes tha valus of massursment frem what was meesurad &5 found to new vahu ag joft
LWHTED - When an instrument fails cakibration bul 15 sbit functionsi in a fimited manner.

The expanded uncertainty of measurement is dtated a8 the standard uncertimty of measurement inukplied by the coverage factor k=2, which for a nommal disinbution correspands to a caverage probabifty of approximately 95%. uniess atherwiss slated.

This calibration report complies with ISO/IEC 17025:2017. ANSUNCSL 2540,3-2005 and ANSINCSL 2540.1-1984, Calicration cyties and resuling qug dates were submited/approved by the customer, Any number of factors may cause an instrument 1o drift out of loferance befor the
naxt scheduled calibration . Recakbration cycies shiould be based an frequency of use, environmental cenditions and custamers estabishad Systomabc accurcy. Alf standards are traceabis fo 1 thiough the National instilul of Standards and Technology (NiST

andior national or standards Services rendered include propar manufscturer’s vervica instruction and are wamanled for no less than thirty (30) days . The information on this rpant poriaing only 1o the insaument

sdontifed this may tol be apraduced m pad of I & whole withoul the prior writlen agproval of the issuing MP Gabbraton Laboratory .

9
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Calibration Report of Accuplus [250 Incubator

MPC Control #: EV3705 Serial Number: 0213-0004

Asset ID: WL-INC/02 Calibration Date: October 31, 2024

Measurement Results
Section 1 : Temperature Distribution
Temperature @ 20 °C

Sensor No. set;l[l‘JgC( ) Low?‘rc l_)imit Af;:ﬂieadmi :f:ﬁ upp(eirC l;imit Result Uce(a;téi)nty
Sensor#1 20.00 19.00 19.71 19.71 21.00 PASS +0.35
Sensor#2 20.00 19.00 19.70 19.70 21.00 PASS 1 0.35
Sensor#3 20.00 19.00 19.75 18.75 21.00 PASS +0.35
Sensori4 20.00 19.00 19.80 19.80 21.00 PASS +0.35
Sensor#5 20.00 19.00 19.82 19.82 21.00 PASS + 0.35
Sensor#6 20.00 19.00 19.77 19.77 21.00 PASS +0.35
Sensor#t? 20.00 19.00 19.73 19.73 21.00 PASS +0.35
Sensor#8 20.00 19.00 19.77 19.77 21.00 PASS +0.35
Sensor#9 20.00 19.00 19.71 19.71 21.00 PASS +0.35

Temperaiure @ 29 °C

Sensar No, Set‘;i}rl\}gc(" & Lowi’rcliimit Ass;in’zeadmi: fe)ﬁ Upp(eorclaimif Result Ucc_zztgi)nty
Sensor#l 29.00 28.00 28.45 28.45 30.00 PASS +0.35
Sensor#2 29.00 28.00 28.50 28.50 30.00 PASS +0.35
Sensor#3 29.00 28.00 28.51 28.51 30.00 PASS +0.35
Sensori4 29.00 28.00 28.52 28.52 30.00 PASS +0.35
Sensor#b 29.00 28.00 2847 28.47 30.00 PASS +0.35
Sensor#b 29.00 28.00 28.45 28.45 30.00 PASS +0.35
Sensor#7 28.00 28.00 28.50 28.50 30.00 PASS +0.35
Sensor#8 29.00 28.00 2B.42 28.42 30.00 PASS +0.35
Sensor#y 28.00 28.00 28.47 28.47 30.00 PASS +0.35
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Calibration Report of Accuplus {250 Incubator
MPC Control #: EV3705 Serial Number: 0213-0004

Asset 1D: WL-INC/02 Calibration Date: October 31, 2024

Section 2 : Chamber Performance

Setting indicating Measured Measured Overall
Temp (°C) Temp (°C) Uniformity (°C) Stability (°C) Variation (°C)
20.0 20.0 0.36 0.57 1.15
29.0 29.0 0.21 0.32 0.66

Accuracy By : Customer Specification £ 1 °C

Sensor Installation Location

lm #4/l/
1 |
4 ®#1 43 @
#9
. .
#6 § #8
hd Z
45 O . =
/T/ """""""""""""""" g T
L 4 D
w
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Calibration Report of Accuplus I250 Incubator

MPC Controi #: EV3705 Serial Number: 0213-0004

Asset ID: WL-INC/02 Calibration Date: October 31, 2024

Statements of Pass or Fail Conformance

The uncerlainty of measurement has been (aken info account when deteruning compiiance vath specification
All measurements and tes! results guard banded lo ensure the probability of false-accep! does not excesd 2% in compliance with ANSENCSL 2540.3-2006

The status of 1 with the P eriteria is reported as:

PASS - Comphant with specification
PASS! - The measured vaiue 13 within acceptance fimds

Howaver, a portion of he expanded uncartainly of measurement at 95% exceeds the specified lolerance.
FAILZ _ The measured vaiue is not within the acceplance lmits

Hewaver, a porhion of the expandad uncertainty of measurement at 95% is within the specied tolerance
FAlL - No{ compliant wath specification %

. %‘ I Uppsr Specified T

2% PFA Guard Band ‘ = i : FAILE FAIL _ 1jpper Acceptance Limis
" e FAILY
fxpanded Uncenatntye - | % FALE
PABSY _ e mccemc—————- Nominat

Keasured Value

Lower Acceptance Limit
{ower Spachied Towrance

2% FFA Guard Band ----ri_

Aceaptance Hmits for < 2% probability of fales accept {(PFA) guard band

The expandad uncertainty of measurement s stated as the standard uncertainty of measurement multiplied by the coverage factor k = 2, which for a normel distnbution coresponds 1o a coverags
probability of approxmately 95%, unless ofhenwsa stated

This calibration report comphies with ISCHEC 17025:2017 and ANSENCSL 2540.3-2006, Methed 6 - Guard Bands Based on Test Uncertainly Ratic

End of Calibration Report
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MICRO PRECISION CALIBRATION LABORATORY (THAILAND) CO., LTD.
413 BONDSTREET ROAD, TAMBOL BANGPOODAMPHOE PAKKRED, NONTHABUR!

% N . NONTHABURI 11120 THAILAND
7 vy g, e g y g g o 66 2 583 9834
/ PRECISION o
\ gl
. g . . T
Certificate of Calibration = *7/~o . zeess..,
: AC-1969
Date: Nov 7, 2024 Cert No. 5523631031354570
Customer:

DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT Work Order #: THAI-32268995
PRACHINBURI PRACHINBURI 25140

MPC Control #: EV3398 Serial Number: 19009

Asset ID: WL-TMM/01 Department: N/A

Gage Type: THERMOMETER Performed By: KHOMSAN SAENGKAEW
Manufacturer: PRECISION Received Condition: OPERATIONAL

Model Number:  N/A Returned Condition: REPORT OF VALUE
Size: N/A Cal. Date: November 06, 2024
Temp/RH: 23.0°C/50.0% Cal. Interval: 12 MONTHS

Location: Calibration performed at MPC facility Cal. Due Date: November 08, 2025

Calibration Notes:

The user shall determine the suitability of the equipment for it's intended use. The calibration status is defined as Report of Value.
Please refer to the attached Calibration Report (1 page)

Standards Used to Calibrate Equipment

1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
AS9541 PLATINUM RESISTANCE 162C 957 ROSEMOUNT Jun 3,2026  552363103124625
THERMOMETER ANALYTICAL INC 1/ MP-GV

Procedures Used in this Event

Procedure Name Description

MPC-TEM-001 Temperature Sensors, Indicators, and Controlled Unenclosed Temperature
Devices, Rev.07, May-17-2024

Calibrating Technician: 5 QC Approval:
E o i...\
%%0%’% YA, ;
KHOMSAN SAENGKAEW PADUNG SRASUAY

The reported expanded uncartainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, which for normal distribution corresponds to a coverage
probabllity of approximately 85%. The standard uncertainty of measurement has been determined in accordance with EA's Publication and NIST Technicai Note 1287, 1994 Edition. Services rendered
comply with ISOREC 17025:2017, ANSINCSL 2540-1-1994, ANS/NCSL 2540.3-2006, MPC Quality Manuat, MPC CSD and with customer purchase order instructions.

Cafibration cycles and resulting due dates were submitted/approved by the customer. Any number of factors may cause an instrument to drift out of tolerance before the next scheduled calibration.
Recalibration cycles should be based on frequency of use, environmental conditions and customer’s established systematic accuracy. The information on this report, perains only to the instrument
identified.

Al standards are traceable to S| through the National Institute of Standards and Technology (NIST) and/or recognized national or international standards laboratories. Services rendered inciude proper
manufacturer's service instruction and are warranted for no less than thirty (30} days. This report may not be reproduced in part or in a whale without the prior written approval of the issuing MPC fab.

Page 1 of 1 (CERT, Rev 9)



Calibration Report of Precision Thermometer

MPC Control #: EV3398 Serial Number:

19009

Asset ID: WL-TMM/01 Calibration Date:

November 6, 2024

Measurement Results

STD Setting UUC Reading (°C) Correction Uncertainty
(°C) As Found As Left (°C) (°C)
0.00 0 0 0.00 1 0.047
50.00 50 50 0.00 +0.049

100.00 100 100 0.00 +0.049

UUC : Unit Under Calibration, immersion Type : Total Immersion

The user shall determine the suitability of the equipment for it's intended use. The calibration status is defined as Report of Value.

The expanded uncertainty of measurement is stated as the standard uncertainty of measurement muftiplied by the coverage factor

k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%, unless otherwise stated.

End of Calibration Report
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DIMENS’:‘(‘]‘NAL MEASUREMENT
Certificate of Calibration

Date: Nov 7, 2024 Cert No. 5523631031354527

Customer:

DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Work Order #: THAI-32268905

MPC Control #: EV3395 Serial Number: N/A

Asset ID: WL-DTH/01 Department: N/A

Gage Type: DIGITAL HYGRO - THERMOMETER Performed By: KHOMSAN SAENGKAEW
Manufacturer; N/A Received Condition: IN TOLERANCE

Model Number:  N/A Returned Condition: IN TOLERANCE

Size: N/A Cal. Date: November 06, 2024
Temp/RH 23.0°C/50.0% Cal. interval: 12 MONTHS

Location: Calibration performed at MPC facility Cal. Due Date: November 06, 2025
Calibration Notes:
Please refer to the attached Calibration Report (1 page)

Standards Used to Calibrate Equipment

1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
AS9541 PLATINUM RESISTANCE 162C 957 ROSEMOUNT Jun3,2026  5523631031246251
THERMOMETER ANALYTICAL INC I MP-GV
EA0537 HYGROLOG HL-NT2-D/HC2A-S 61290374/6077948 ROTRONIC Mar 7,2025  551220085460939 /
6 MP-TH

Procedures Used in this Event

Procedure Name Description
MPC-THD-001 Rev. 03 Temperature, Humidity and Dew Point Devices, General, Rev.03, Jul-15-2024

Calibrating Technician: QC Approval:

%‘}m%’% QA

KHOMSAN SAENGKAEW PADUNG SRASUAY

STATEMENTS OF PASS OR FAIlL CONFC : The inty of has been taken inlo account when g with Al and tast resulls guard banded lo ensure the probabilty of faise-accapt doss not exceed 2% in
comphance with ANSIH/NCSL 2540.3-2006,

THE CALIBRATION REPORT STATUS:

PASS. Torm used whan compliance statemant is givan. and the measuramant resull is PASS .

PASS®- Tanm usad whon complance statemant is givan, and tha maasuroment rasull is condilional passad of PASS®

FAIL- Tam used when compliance staternent is given, and the moeasuremant result is FAIL.

FAILE- Term used when comaliance stalement is given. and the meusurement resull i3 conditonal failed or FAILY.

REPORT OF VALUE - Torm used whon rsportad is nol raquiring statoment in fopon.

ADJUSTED- When adjustmants are made {o an instrument which changes Ihe value of measuremsnt (mm what was moasued 8s found to new valus as laft
LIMITED - When an instrument fails calibration but is st functionat tn a limited mannet

The expanded uncortainty of maasursmant is stalad 35 the standard uncertainty of maasuremant multiplied by tha coveraga factor k=2, which for a normal distrbution cormesponds o a coverege probabiity of approximataly 95%. unless olherwise statad.
This calbration raport comphes with ISONEC 17025:2017, ANSHNCSL Z540.3-2008 and ANSINCSL Z640.1-1994. Calibration eyclas and resulling duo dales wero submitletapproved by the customar. Any fiumber of faciors may cause an instrumant ta drifi out of toaranca tefora th
naxt sohuduled cafibration . Recaibration cycies should ba based on fretuency of use, savironmental condiions and customer's established systamalic accuracy. AYl standards afe raceabls o St though the National Institute of Standards and Technology {NIST)

and/ar recog national of standards Services rendersd include proper manufacturer's service instiuchon and are warranied for na less than thiy (30) days, The information on this report perains anly (o the instrument

identified, this may nal be reproduced in part of in @ whola withoud tha prior wiitten approval of tha issuing MP Cafibration Laboratory

Page 1 of 1 (CERT, Rev 9)



Calibration Report of

Digital Hygro - Thermometer

MPC Control #:
Asset ID:

EV3395

WL-DTH/01

Serial Number:

N/A

Calibration Date:

November 6, 2024

Measurement Results

Section 1 - Temperature Measurement

STD Reading | Lower Limit UUC Reading (°C) Upper Limit Result Uncertainty
(°C) *°C) As Found As Left °C) (°C)
20.00 19.00 19.8 19.8 21.00 PASS + 0.051
25.00 24.00 24.6 24.6 26.00 PASS + 0.055
Section 2 - Humidity Measurement
STD Reading | Lower Limit UUC Reading (%RH) Upper Limit Resut Uncertainty
(%RH) (%RH) As Found As Left (%RH) (%RH)
30.00 28.00 29 29 32.00 PASS +0.75
50.00 48.00 50 50 52.00 PASS 1.2
70.00 68.00 70 70 72.00 PASS +1.3
UUC : Unit Under Calibration, Temperature @ 25 °C
Accuracy By Manufacturer Specification , Temperature : + 1 °C, Humidity : + 2 %RH
Statements of Pass or Fail Conformance
The uncertainly of maasurement has been taken into account when defermining compliance wilh specification
All measurements and tast results guard banded to ensure the probability of false-accept does not exceed 2% in comphance with ANSINCSL Z540.3-2006
The status of ol with the pt criteria is reported as:
PABS et Comphant vath specification.
PASSE . The measured value is within acceptance imits
Howaver, a portion of the expanded uncertainty of measurement at 85% exceads the specified tolerance.
FAIL? _ The measured value 1s not within the acceptance fimits
However, a portion of the expanded uncertainty of measurement at 5% is within he specified tolerance.
FAIL - ¢ compliant wath specification %
o % T Upper Specified Tolerancs
2% PFA Guard Band - T -4 FAILZ FAHL Upper Acceptance Lumit
Expanded Uncarlainty—--— FAILY
; FAILY
Hessured Valgg s S e - e e PASS? e m Nominat

2% PFA Guard Band i

Acceptance limits for S 2% probability of false accept (PFA} guard band

The expanded uncertainty of measurement 1s stated as the slandard uncertainty of measurement multipfied by the coverags factor k = 2, which for a normal distnbubion corresponds to a coverage

probability of approximately 95%, unless otherwise stated

This calibration report comphas with ISONEG 17025:2017 and ANSINCSL 2540.3-2005, Method 6 — Guard Bands Based on Test Uncertainty Ratio

End of Calibration Report

Page 1 of 1
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Certificate of Calibration
Date: Nov 7, 2024 Cert No. 5523631031354528
Customer:

DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT

PRACHINBURI PRACHINBURI 25140 Work Order #: THAI-32268995

MPC Control #: EV3396 Serial Number: N/A

Asset ID: WL-DTH/02 Department: N/A

Gage Type: DIGITAL HYGRO - THERMOMETER Performed By: KHOMSAN SAENGKAEW
Manufacturer: N/A Received Condition: IN TOLERANCE

Model Number:  N/A Returned Condition: IN TOLERANCE

Size: N/A Cal. Date: November 06, 2024
Temp/RH: 23.0°C/50.0% Cal. Intervai: 12 MONTHS

Location: Calibration performed at MPC facility Cal. Due Date: November 06, 2025

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

Standards Used to Calibrate Equipment

L.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
AS9541 PLATINUM RESISTANCE 162C 957 ROSEMOUNT Jun3,2026  5523631031246251
THERMOMETER ANALYTICAL INC / MP-GV
EAD537 HYGROLOG HL-NT2-D/HC2A-S 61280374/6077948 ROTRONIC Mar 7, 2025  5512200854609389 /
6 MP-TH

Procedures Used in this Event

Procedure Name Description
MPC-THD-001 Rev. 03 Temperature, Humidity and Dew Point Devices, General, Rev.03, Jul-15-2024

Calibrating Technician: QC Approval:

m >
ot "
AV:T0) Lt AV A ‘
KHOMSAN SAENGKAEW PADUNG SRASUAY
STATEMENTS OF PASS OR FAIL CONF NCE: The of has bean taken into account when Q with LAl and fest rasults quard banded 10 ansure the probability of false-accept does nol excesd 2% in

compliance with ANSHNCSL 2540,3-2006.

THE CALIBRATION REPORT STATUS:

PASS- Tarm used whan compliance statemant is givan, and the meassuremant rasult is PASS

PASSE- Tonn uson whan complianca statament is givon, and tha moasurement resull is condilional passed o PASS?

FAIL- Torm used whsn complance statemant {3 given, and the measurement resulf is FAR..

FAIL¥*- Term used when compliance statsment is given. and the measuremeni reaull is conddional failed or FAIL®

REPORT OF VALUE - Term used whan reportad is nol reguiring statemen! in report.

ADJUSTED- Whan adjusiments are made to an instrument which changes tha valuo of measusamant lram whal was measured as found 1o now valuo as loft,
LIMITED - When an instrument fails calibration but s sbill functional in 3 limited mannsr.

The oxpanded uncoriainty of moasurament is statod as the standard uncenaiaty of measurament mulliplied by the coverago factar k=2, which for & normal distribulion corresponds 1o 4 caverago probabilty of approximately 85% . unfess ctherwise statad.

This catibration report complias with 1ISO/LEC 17025:2017, ANSI/NCSL 254.3-2006 and ANSINCSL Z540.1-1984. Calibration cyclos and resulling duo dates wera submitied/approvad by the cuslomer. Any numbar of factass may cause an insirumant to drifl out of loleranca befora the
noxt scheduted calibration . Recatibration cycias should bs based on frequency of use. Brvienmentad condilions and customer's established systematic accuracy . All standards ar aceable 1o St through the National Institute of Standards and Tachnoiogy (NIST}

andfor national o i stendards Services rendored includs propar manufacturer's service instruction and are warranted for no ess than thifly (30) days. The informatian on this seport perlsins only to the instrument

idantifiod, this may nol ba reproducad in pait or i a whola without the prior written appraval of tho Issuing MP Calibration Laboratery.
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Calibration Report of Digital Hygro - Thermometer

MPC Control #:
Asset ID:

EV3396

WL-DTH/02

Serial Number:
Calibration Date:

N/A

November 6, 2024

Measurement Results

Section 1 - Temperature Measurement

STD Reading | Lower Limit UUC Reading (°C) Upper Limit Result Uncertainty
(°C) (°C) As Found As Left (°C) (°C)
20.00 19.00 200 20.0 21.00 PASS + 0.051
25.00 24.00 251 251 26.00 PASS + 0.055
Section 2 - Humidity Measurement
STD Reading | Lower Limit UUC Reading (%RH) Upper Limit Result Uncertainty
(%RH) (%RH) As Found As Left (%RH) (%RH)
30.00 28.00 29 29 32.00 PASS +0.75
50.00 48.00 48 48 52.00 FAIL +1.2
70.00 68.00 69 69 72.00 FAIL +1.3
UUC : Unit Under Calibration, Temperature @ 25 °C
Accuracy By Manufacturer Specification , Temperature : £ 1 °C, Humidity : + 2 %RH
Statements of Pass or Fail Conformance
The uncertamty of measurement has been taken into account when determining compliance with specification
All measurements and test resulls guard banded to ensure the probabifity of false-accept does not exceed 2% in compliance with ANSINCSL Z540.3-2006
The status of corapli with the P criteria is reported as:
PABS — Comphant with specification.
pASEL - The measured vaue 1s withun acceptance limds.
However, a porfion of the expanded uncertainty of measurement at 95% exceeds the specified tolerance.
FAILZ - The measured value 13 not within the acceptance fimits
However, a portion of the expanded uncertainty of measurement at 95% is within the specified tolerance
FAIL — Not compliant with specification
|
% PFA Guard Band -l = FR Poer Spefied Tolerance

- Upper Acceptance Lund

1
i 1
¥ FAILZ
. i L FAILZ
PASEL | e ——— Nominal

Expanded Uncartainty—

e o e D e

Meagured Vakig

Lower Acceptance Limit
Lower Specified Tolerance

2% PEA Guard Band

Acceptance limits for S 2% probability of false accept (PFA) guard hand

The expanded uncertainty of measurement is stated a3 the standard uncertainty of measurerment multiplied by the coverage factor k = 2, which for a normal distnbution core:
probability of approximately 95%, unless otherwise stated

This calibration report comphas with ISOAEC 17025:2017 and ANSINCSL 2540.3-2006, Method 6 — Guard Bands Based on Test Uncerfainty Ratic.

End of Calibration Report

Page 1 of 1
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Certificate of Calibration | AC-1969
Date: Nov 7, 2024 Cert No. 5523631031354532
Customer:
DOUBLE A (1991) PUBLIC COMPANY LIMITED

1 MOO2 KLONGRUNG-PRACHINBURI ROAD
THATOOM, SRIMAHAPHOT
PRACHINBURI PRACHINBURI 25140 Work Order #: THAI-32268995

MPC Control #:  EV3397 Serial Number: N/A

Asset ID: WL-DTH/03 Department: N/A

Gage Type: DIGITAL HYGRO - THERMOMETER Performed By: KHOMSAN SAENGKAEW
Manufacturer: ELITECH Received Condition: IN TOLERANCE

Model Number: BT-3 Returned Condition: IN TOLERANCE

Size: N/A Cal. Date: November 06, 2024
Temp/RH: 23.0°C /50.0% Cal. Interval: 12 MONTHS

Location: Calibration performed at MPC facility Cal. Due Date: November 06, 2025

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

Standards Used to Calibrate Equipment

1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
AS9541 PLATINUM RESISTANCE 162C 857 ROSEMOUNT Jun3,2026  5523631031246251
THERMOMETER ANALYTICAL INC / MP-GV
EA0537 HYGROLOG HL-NT2-D/HC2A-S 61290374/6077348 ROTRONIC Mar7,2025  551220085460939 /
8 MP-TH

Procedures Used in this Event

Procedure Name Description
MPC-THD-001 Rev. 03 Temperature, Humidity and Dew Point Devices, General, Rev.03, Jul-15-2024

L.
Calibrating Technician: ) - QC Approval:
?%w YA D)
KHOMSAN SAENGKAEW PADUNG SRASUAY
STATEMENTS OF PASS OR FAIL C < The wncartainty of has bnan Laken o accaunt whan daformin win o A1 and st rosuls guard bandad fo onsuro ho probalilly o ekse-accep! does nat axcosd 2

complianca with ANSENCSL 2540.3-2006,

THE CALIBRATION REPORT STATUS:

PASS- Torm used whan compliance statoment is givan. and the maasurament resull is PASS.

PASSZ- Torm used when comphiance statermant is givan, and the measurament rasul is condifional passed or PASSY.

FAIL- Tarm used when comphanca stalement is given, and the moasuremanl rssult Is FAIL.

FAILE- Term used when compfiance statement is given. and the measurement reaull is conditional faited o FAIL®

REPORT OF VALUE - Torm used when raported Is not raquiring statement in raport.

ADJUSTED- When adjustmants ara matie lo an insirumont which changas tha value of measurament from what was measured as found to pew valus as laft.
UMITED - When an instrurmant fails calibration but is sl functional in a fimited manner.

The expanded uncenainty ol moasuremant is stated as the standard uncartsinty of measuremant multiplied by the coversga tattor k=2, which for a normal distribution corresponds o a coverage probabity of approximataly 95%. unlass othorwise stated.
This calibration feport comalies with ISO/IEC 17025:2017, ANSI/NCSL Z540.3-2006 and ANSINCSL Z540.1-1994, Calibration cycles and resulling dua dates ware submitied/approvod by tha custarmar. Any number of factors may causa an instrumant Lo drift out of tofarance bofore the
fext schodutad calibration . Recalibration cyclas should be basad on frequency of wse. snvironmantal condilions and customer's established Systemalic accuracy. All standards are tracaable 1o SI through the Nationat Institute of Standands and Technology (NIST}

andlor naliorial o7 stndards Serviows rendered include proper manufacturer's service instruction and are warranted for no less than Ihirty (30) days. The information on this report pertains only 10 the instrument

idantitind, this may not ba reproduced in part or in 3 whola without tha priof writtan appraval of tho lssuing MP Calibration Labaratory .

Page 1 of 1 (CERT, Rev 9)



PRECISION

Calibration Report of Elitech BT-3 Digital Hygro - Thermometer

MPC Control #:
Asset ID:

EV3397

WL-DTH/03

Serial Number:
Calibration Date:

N/A

November 6, 2024

Measurement Results

Section 1 - Temperature Measurement

STD Reading | Lower Limit UUC Reading (°C) Upper Limit Result Uncertainty
°C) (°C) As Found As Left (°C) (°C)
20.00 19.50 19.8 19.8 20.50 PASS + 0.051
25.00 24.50 247 247 25.50 PASS + 0.055
Section 2 - Humidity Measurement
STD Reading | Lower Limit UUC Reading (%RH) Upper Limit Resuit Uncertainty
(%RH) (“%RH) As Found As Left (%RH) (%RH)
30.00 27.00 29 29 33.00 PASS +0.75
50.00 47.00 51 51 53.00 PASS 1.2
70.00 67.00 70 70 73.00 PASS +1.3
UUC : Unit Under Calibration, Temperature @ 25 °C
Accuracy By Manufacturer Specification , Temperature : £ 0.5 °C, Humidity : + 3 %RH
Staternents of Pass or Fail Conformance
The uncertainty of measurement has been taken into account when determining comphance with specification.
Al measurements and test results guard banded o ensure the probability of false-accepl does not exceed 2% in compliance with ANSINCSL Z540.3-2006
The status of compliance with the scceptance criteria is reported as:
PASS e Compliant wath specification
PASSE - The measured value 1s within acceptance finuts
Howaver, a portion of the expanded uncertainly of measurement al 85% exceads the specified tolerance.
FAILZ - The measured value 18 not withm the acceptance mits.
However, a portion of the expanded uncertainty of measurement at 35% is within the specified tolerance.
FAIL - Not compliant with specification
|
s o . ey e T % 4 Upper Spacified Tolerance
2% PRA Guard Band -« T ? i FAILT FAL Uppsr Acceptance Lirmut
Expandsd Uncsriginty——--- '% o Lz FAILZ
togsured Yakte oo S e e, PASSL e Nominat

The expanded uncertainty of measurement 1s stated as the slandard uncertainty of measurement multiplied by the coverage factor k = 2, which for a normal disinbution cosresponds to a coverage

2% PFA Guard Band -

L.ower Acceptance Limit

Acceptance limits for S 2% probability of false accept (PFA} guard band

probability of apprommaltely 95%, unless vtherwss stated

This calibration report compties with ISOAEG 17025:2017 and ANSINCSL 2540.3-2006, Method 6 - Guard Bands Based on Test Uncertainty Ratio

End of Calibration Report

Page 1 of 1
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iac A Certificate of Calibration

NSC-TISI-TIS 17025

Calibration GORY

Equipment: Balance Certificate No.: €01243398
Model: BSA224S-CW Issued Date: 06 November 2024
Serial No. (or ID.): 34490341 Job No.: WO-00047130
Manufacturer: Sartorius Page: 1 of 2
Condition: In condition

Customer: Integrated Research Center Co.,Ltd.

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

Environment Condition: Temperature 24 °C + 04°C
Humidity 60 %RH  + 3.3 %RH
Calibration Place: Double A (1991) Public Company Limited.

(Water Labaratory IP1 (Balance Room))
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Calibration By: Mr. Piyapat Saidoung

Calibration Date: 30 October 2024

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

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

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02231944

!/

/
/
I3

y
(Mr. Piyapat Saidoung) (Mr. Adisai Maknoi)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the internationat System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

visv fmosty waTulal divia

DKSH Technology Limited

2533 nuUFYHIN WAWLNIIN 1 wansr TeU ngamwamIuns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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Certificate No.: C01243398 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.

Nominal Test Value 100 (9)

Reference Points (g)
A B Cc D E
- 0.0001 0.0001 -0.0001 | -0.0001

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00006
Error of indication from nominal or conventional mass value., Readability 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
k
(9) @ @ (9 @
0.1 0.10001 0.1000 0.0000 0.00011 2.04
0.2 0.20001 0.2000 0.0000 0.00011 2.04
0.5 0.50001 0.5000 0.0000 0.00011 2.04
1 1.00001 1.0000 0.0000 0.00011 2.04
2 2.00002 2.0000 0.0000 0.00011 2.04
5 5.00002 5.0000 0.0000 0.00011 2.04
10 10.00001 10.0000 0.0000 0.00011 2.04
20 20.00001 20.0000 0.0000 0.00012 2.03
50 50.00001 50.0000 0.0000 0.00013 2.02
100 100.00003 100.0000 0.0000 0.00017 2.01
200 200.00000 200.0000 0.0000 0.00030 2.00
The End of Certificate

uitv frrodioy malutal $vin

DKSH Technology Limited

2533 ouudydin tuunen awssTaue ngavwununs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



Error of indication

Without Adjustment
Job No.WO-00047130

Readability:0.0001g

1000

0.0004

0.0003

0.0002

0.0001% - = = = = T

0 ;3 Z £ 3 ¥ 3¢ £
'0.0001-- 2 L ) o = we
-0.0002
-0.0003
-0.0004
0.1 1 10 100
Display of balance
XErrorof indication =Uncert (+) =aUncert (-)



TURnsIFaUENINAS DI

laufilusiu: WO-00047130

wflaaiasiia; Balance ‘:';‘LL: BSA224S-CW Wt uA3aY: 34490341
psadaY (51) A579daY (F4)
30 Oct 2024 F1LNNIASINEA 30 Oct 2024 UUELUG
Und | ladnd Und | hadnd
General

] 1. d@g'lw/Adapter, power supply 220/110V O

O 2. anuaNysenszaniuan (Cover) O

] 3. m'maugsnhgmaﬁzﬁuﬁﬁ ]

O 4, AsUSUsERUTaIINRILASDY ]

O 5. msmauauawaqﬂuﬂm d

|:] 6 mmauuszﬁ‘naa Display ]

O 7. msudnewazas Display ndsnainnin O

| 8. q;m‘aaomu%o (Stopper) / pan support ]

O 9. NIty Function Internal / External O

O 10.  erwdraIeuavEAaINLLanuazinu load cell d

O 11, d@nnzwinaay o doufisiasas O

R RS TR NI T I

Mr. Piyapat Saidoung

Service Engineer

uisw fimasmay waTulad 41e

DKSH Technology Limited

2533 DUUAIAN UBNUNAIN 1DaNs:TUUY NgaMuuMILAs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.
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Certificate of Calibration

NSC-TISI-TIS 17025
Calibration G0R7

Equipment: SPECTROPHOTOMETER Certificate No.: C06240473
Model: DR3900 Issued Date: 06 November 2024
Serial No. (or ID.): 1918120 Job No.: WO-00047130
Manufacturer: HACH Page: 10of 3
Condition: In Condition

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)

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

Environment Condition: Temperature 248 °C E 0.2 °C
Humidity 67.2  %RH + 1.7 %RH
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: 29 October 2024
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 121284 and 121285
The standard for Photometric Certificate No. 121289
The standard for Stray light Certificate No. 121282

Q?)\@'mi : f/@é/

(Mr. Piyapat Saidoung) (Miss Kaewkan Suradech)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). it provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only o the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

wiHv frradior waTulal dirie

DKSH Technology Limited

2533 UNFUNAN UPUNIN awsTens ngamramnuns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and BeyOnd, CAL-FM-C06-16: 11 Mar 2024



Certificate No.: C06240473

% DKSH

Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at5 nm
Standard Wavslength Unit Under Calibration Correction Uncertainty
418.40 418.0 0.40 0.13
459.30 459.0 0.30 0.13
638.00 638.0 0.00 0.13
585.56 586.0 -0.44 0.13
747.61 748.0 -0.39 0.13
807.04 807.0 0.04 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5895 0.588 0.0015 0.0045
420 nm
0.7610 0.761 0.0000 0.0045
1.0253 1.023 0.0023 0.0045
0.0000 0.000 0.0000 0.0045
0.5783 0.578 0.0003 0.0045
440 nm
0.7430 0.743 0.0000 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.5280 0.530 -0.0020 0.0045
465 nm
0.6851 0.687 -0.0019 0.0045
0.9509 0.952 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5446 0.545 -0.0004 0.0045
546.1 nm
0.6932 0.695 -0.0018 0.0045
0.9952 0.995 0.0002 0.0045
0.0000 0.000 0.0000 0.0045
0.5824 0.582 0.0004 0.0045
590 nm
0.7208 0.721 -0.0002 0.0045
1.0917 1.090 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.5660 0.566 0.0000 0.0045
635 nm
0.6882 0.688 0.0002 0.0045
1.0846 1.084 0.0006 0.0045

uien Sienasioy wmaTulall $1in
DKSH Technology Limited

2533 AuuAWAM uBNUNIIN waws:Tun ngamramiuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Email; info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024
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Certificate No.: C06240473 Page 3 of 3

Calibration Results:

Without Adjustment
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
391.57 +/-0.11 nm 392 3.9 1.409

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

uidn fimadiey waiulall dain

DKSH Technology Limited

2533 ouudH 1AL wawse Tuns ngamwauIuns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024
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TUnS19daUENINLAS NI AFILINADY

wafiluenu: WO-00047130

afioup3aviia: SPECTROPHOTOMETER su: DR3900 wineaAEas: 1918120

f5198aY (5u) n3IaL (W)

29 Oct 2024 516A19R5IUBA 29 Oct 2024 VUG

Und | lning Und | Land
General

O 1. AwENysalATad O

1 2 AMUNFza W ( gasldsnatn, mu‘lu—uamﬂ‘%m) 0

0 3. @y fla - in 1eda9 (On-Off Swicth) 0

O 4 ﬂunm (Keypad) '

O 5 wunaa (Display, Screen Contrast) ]
Spectrophoforneter

[ [ 6.  wswiwlvinh (Battery Backup) >= 2.5 VDC m .

O O 7. shwwdanmmenmaiu (Wavelength Control) O 0O

[ 8.  AamuznAdu (Wavelength Check) 0 807nm=807.2nm

| ] 9. umavriufiauss (UV < 3,000 hour) 0 ]

] 10.  wvavrindlauas (Visible < 5,000 hour) O

0O 0 11.  waviauanusang (Carousel Module) 0O 0
PH Meter and Conductivity Meter

O O 12.  8idaTnse ( Electrode and Connection Cable ) 1 O

O 0O 13.  szudasarau’u Electrode (Level KCI) O [

0 n 14.  sdrilafudlane Electrode (Dust Protection Hood) n 7

] n 15.  wndudidninin (Stand) 0 7
Turbidimefer

O [ 16. é’\m'\m}uﬁeﬁﬂam {No Sample) ' 1

O O 17. sziiumsdosdivuesia (>= 2.5 lihu 3.0) = O
Automatic titrator

1 | 18.  dnw Piston Burettes [ 1

0 ' 19.  Function Rinsing and Dosing O M

O O 20.  sruuvesupwuazaUnsoilsznay m O

Wan/anuuln ;
Mr.Piyapat Saidoung

v fiaediat waTulal $ife

DKSH Technology Limited

2533 UUAAN 1IN 1wawsETuus ngswvamiuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000

Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

Delivering Growth - in Asia and Beyond.

Service Engineer

CAL-FM-R31-03: 20 Jul 2022



Certificate of Calibration

NSC-TISI-TIS 17025
Calibration 0087

Equipment: SPECTROPHOTOMETER Certificate No.: C06240474
Model: DR3900 Issued Date: 06 November 2024
Serial No. (or ID.): 2008400 Job No.: WO-00047130
Manufacturer: HACH Page: 1 0of 3
Condition: In Condition

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)

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

Environment Condition: Temperature 234 °C * 0.3 °C
Humidity 68.2 %RH + 0.4 %RH
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: 29 October 2024
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 121284 and 121285
The standard for Photometric Certificate No. 121289
The standard for Stray light Certificate No. 121282

v

(Mr. Piyapat Saidoung) (Miss Kaewkan Suradech)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

uEHEY fimadiay wmaTulad dvin

DKSH Technology Limited

2533 nuudenAn 1ounn aenssTaus ngamwaviuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond, CAL-FM-C06-16: 11 Mar 2024



2 DKSH

Certificate No.: C06240474 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at 5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.40 418.0 0.40 0.13
459.30 459.0 0.30 0.13
638.00 638.0 0.00 0.13
585.56 586.0 -0.44 0.13
747.61 748.0 -0.39 0.13
807.04 807.0 0.04 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5895 0.588 0.0015 0.0045
420 nm
0.7610 0.759 0.0020 0.0045
1.0253 1.022 0.0033 0.0045
0.0000 0.000 0.0000 0.0045
0.5783 0.577 0.0013 0.0045
440 nm
0.7430 0.741 0.0020 0.0045
1.0022 0.999 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.5280 0.529 -0.0010 0.0045
465 nm
0.6851 0.686 -0.0009 0.0045
0.9509 0.951 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5446 0.544 0.0006 0.0045
546.1 nm
0.6932 0.694 -0.0008 0.0045
0.9952 0.994 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5824 0.582 0.0004 0.0045
580 nm
0.7208 0.721 -0.0002 0.0045
1.0917 1.090 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.5660 0.565 0.0010 0.0045
635 nm
0.6882 0.688 0.0002 0.0045
1.0846 1.084 0.0006 0.0045

viEvi fiienadiay maTulall $vin
DKSH Technology Limited

2533 nuUAYRIN WPILIIN [WWeKTETIRY NIMWIMILAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Websile: www.dksh.com/scientific-thaifand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024
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Certificate No.: 06240474 Page 3 of 3

Calibration Results:
Without Adjustment

Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)

391.57 +/-0.11 nm 392 4.6 1.337

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

uEEm fimamoy waTulab 1in

DKSH Technology Limited

2533 ouudysdin tawunain wanstTeu ngamvsmauas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email; info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024
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wailueu: WO-00047130

wfiamdaviia: SPECTROPHOTOMETER 5u: DR3900 W@ ULASEY: 2008400
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29 Oct 2024 SN15ATINER 29 Oct 2024 VUL
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Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.
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Certificate of Calibration

NSC-TISH-TIS 17025

Calivration 0587

Equipment: pH METER Certificate No.: C07240536
Model: Seven2Go S2 Issued Date: 6 November 2024
Serial No. (or ID.): B633886757 Job No.: WO-00047130
Manufacturer: Mettler Toledo Page: 1 of 3
Electrode Serial No.: 3474864 Model:  InLabExpertGo-ISM Brand:  Mettler Toledo
Condition: in Condition
Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)

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

Environment Condition: Temperature 247 °C + 0.1 °C
Humidity 656 %RH * 0.2 %RH
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: 30 October 2024
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 Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
No. 880701, 980704, 938378 And pH Scale traceable to the Sl Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20240349EA

e
(Mr. Piyapat Saidoung) (Miss Kaewkan Suradech)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). it provides traceability of measurement to international
or national standard or other recognized national standard iaboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty muitiplied 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 relate only to the items tested, calibrated or sampled. The report shall not
be reproduced except in full without approval of DKSH Technology Limited.

uEn frmadiay waTulad $1ia

DKSH Technology Limited

2533 QUUAYNAN HAWLWIIN [UansETUUS ATRvREMIung 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-14: 9 Apr 2024



Calibration Results:

% DKSH

Certificate No.: C07240536 Page 2 of 3

pH Scale
Input pH Meter Reading Meigif:{::g ((::V) Coverage Factor (k)
(mV) (mV) Error (mV) {pH)
41412 414 -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00
295.8 295 -0.80 2.02 0.58 2.00
236.64 236 -0.64 3.02 0.58 2.00
177.48 177 -0.48 4.01 0.58 2.00
118.32 118 -0.32 5.00 0.58 2.00
59.16 60 0.84 6.00 0.58 2.00
0 0 0.00 7.00 0.58 2.00
-59.16 -59 0.16 8.00 0.58 2.00
-118.32 -118 0.32 9.00 0.58 2.00
-177.48 177 0.48 10.01 0.58 2.00
-236.64 -236 0.64 11.01 0.58 2.00
-295.8 -295 0.80 12.02 0.58 2.00
-354.96 -355 -0.04 13.03 0.58 2.00
-414.12 -414 0.12 14.03 0.58 2.00

Wiy fpiodiay innTulall d1is
DKSH Technology Limited

2533 oUUAYNEN LU NLIN [wansyTuus ngamaumauns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Email: info.calibration@dksh.com  Websile: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C07-14: 9 Apr 2024



Practical slope and zero point*

Certificate No.: C07240536

&= DKSH

Page 3 of 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 meter reading; pH 4.01 , pH 7.00 and pH 10.01

The practical slope of the pH electrode;

58.34 (mV/ipH), 98.61%
The zero point of the pH electrode; 7.12 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of

Solution (pH)

Calibration (pH)

Difference (pH)

Measurement (pH)

Coverage Factor (k)

4.008 4.01 0.002 0.0079 2.00
6.986 7.00 0.014 0.010 2.00
9.997 10.01 0.013 0.014 2.00

* Calibration Marked " Not TIS! Accredited " in this Certificate have been included for completeness.

The End of Certificate

udtn fumadiat waTulall d1in

DKSH Technology Limited

2533 nUUARAV WEILWIN [wans:Tune ngamvwamIuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-14: 9 Apr 2024
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&= DKSH

wuluenu: WO-00047130

Fiitadasiio; pH METER afu: Seven2Go S2 winuauaiad: B633886757
57980 (3U) I (éo)
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O 12.  8énmse ( Electrode and Connection Cable ) 0
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Turbidimeter
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dRsFal/aaLul ;
Mr.Piyapat Saidoung

vy fimadiay waTulall d1dn
DKSH Technology Limited

Service Engineer

2533 euUAYNIM WP WUAIN 1awsyTene ngammmiuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

Delivering Growth - in Asia and Beyond.
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Certificate of Calibration

NSC-TISI-TIS 17025

Calibeation 0087

Equipment : Digital Thermometer with Probe Certificate No. : C15241037

Model : Seven2Go S2 Issued Date : 06 November 2024
Serial No. : B633886757 Job No. : WO-00047130
Manufacturer : Mettler Toledo Page: 1 of 2
IDNo.: - Condition : In Condition

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

Environment Condition: Temperature: 30 °C £ 10 °C
Humidity: 55 %RH 25 %RH
Voltage: 220 VAC = 10 %

Calibration Place : Double A (1991) Public Company Limited. (Water Laboratory 1P1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.

Calibration By : Mr. Piyapat Saidoung
Calibration Date : 30 October 2024
The Method used : In house method, CAL-WI-69, by comparison with standard thermometer

Traceability : This certificate is traceable to the International System of Unit maintained by:
Quality Reborn Co.,Ltd. (QR)

(Mr. Piyapat Saidoung) (Mr. Tweewong Thaithiang)

Person in charge Authorized signatory

This certificale is issued the units of measurement according {o the International System of Units (Sl). it provides traceability of measurement
to international or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 85%. 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 relate only to the items tested, calibrated or sampled. The
report shall not be reproduced except in full without approval of DKSH Technology Limited.

wiEn faedey meTulal $1ds

DKSH Technology Limited

2533 auudIBn wUUIN [wawsETIUY NgInENMINAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.comyscientific-thailand

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



= DKSH

Certificate No.: C15241037

Page: 2of 2

Reference standard equipment:
Equipment Certificate no Cal. date Next Cal. date
Digital Thermometer with Probe QR24-2043 21 August 2024 21 August 2025

Calibration Results:
Without Adjustment
Sensor Type: RTD

Diameter (mm): 12

Electrode Serial No.: 3474864

Length (mm): 120

Channel: -

Immersion (mm): 110

Calibrate Point.(°C)

STD. Reading (°C)

UUC. Reading (°C)

Correction of UUC (°C)

Uncertainty (+ °C)

250

24.961

252

-0.239

0.20

udy fnadioy maTulall din
DKSH Technology Limited

2533 QUUATIN WIRUTAIN [UaNsrTEIe NgIMwEMIuAs 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

The End of Certificate

CAL-FM-C15-14: 06 Dec 2022
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Wunsrdaudnwiaiasiiaingoungd

Equipment : Digital Thermometer with Probe Certificate No. : C15241037
Serial No. : B633886757 Model : Seven2Go S2
57970V () as2RdaY ()
30-Oct-2024 518A19ASIAEA 30-Oct-2024 VHULUR
Und | huné nd | ludnd
General

O | 1. @l ] O sl

0 O 2, Adapter / Power supply 220 /110 VAC d [ il

| 3. n15vinvtu Main Switch [

1 4 n15¥INNU Selector Key 'l

1 5. n1suanena Display M

[} 6. Battery |

O 7. ANTWEILATDY |

| 8. dnw Sensor ( In /Ex) (]

Yauusn ;

Mr. Piyapat Saidoung

Service Engineer

uity Himading waTulal $ida

DKSH Technology Limited

2533 auugysin 4aeuain wanseious ngamwuniuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Websile: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.
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Certificate of Calibration

Equipment: COD Reactor Certificate No.: C17240184
Model: DRB200 issued Date: 05 November 2024
Serial No. (or ID.): 19070C0337 Job No.: WO-00047130
Manufacturer: Hach Page: 10of 5
Condition: In Condition

Covers: Open (Max) Locations heating Block: Left and Right

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

Environment Condition: Temperature: 24 °C * 0.7 °C
Humidity: 60 %RH + 5.0 %RH
Voltage: 231 VAC 2.2 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: 29 Qctober 2024
The Method used: In house method, CAL-WI-59, base on Direct Measurement with Standard Thermometer
Traceability: This certificate is traceable to the Sl Units maintained by National Institute of

Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No. C10240013

{(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S1). It provides traceability of measurement to international
or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report shall not
be reproduced except in full without approval of DKSH Technology Limited.

viiv Biradioy wmaTulal $1fa

DKSH Technology Limited

2533 nuuAPAIN 1U NN mwseTuu ngatvwamiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C17-08: 20 Jul 2022
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Certificate No.: C17240184 Page: 20of 5

A B C D E F

1 OO0 |1 OO0
OO0« OO0
1 OO0 |:]O00

Container
2 OOQ 2 OQQ Glycsrol
OO0 |[O00O
Top view
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 part of the
unit under calibration.

Measured Temperature: The average reading of standards at any positions or location.
Measured Stability: The one-half of greatest maximum difference of measured temperatures at any

one probe.

vim fimadiay maTulal e

DKSH Technology Limited

2533 nuudgRin 1u N [wawssTuue nsamwamiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2632 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C17-08: 20 Jul 2022
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Certificate No.: C17240184 Page: 30of 5
Calibration Results:
Pre-Calibration
Locations heating Block: Setting (°C) Unit Under Calibration (°C)
Left 150 150
Right 150 150
Location heating Block: A1l A2 A3 Ad A5

Measured Temperature (°C) 151.35 152.80 162.42 151.74 150.79

Location heating Block: B1 B2 B3 B4 B5

Measured Temperature (°C) 1563.02 151.63 163.12 150.71 151.26

Location heating Block: C1 Cc2 C3 c4 C5

Measured Temperature (°C) 153.25 154.09 153.21 152.89 152.97

Location heating Block: D1 D2 D3 D4 D5

Measured Temperature (°C) 154.68 154.68 153.08 1563.12 150.80

Location heating Block: E1 E2 E3 E4 E5

Measured Temperature (°C) 153.01 152.45 152.84 151.30 150.94

Location heating Block: F1 F2 F3 F4 F5

Measured Temperature (°C) 151.13 152.61 153.18 150.99 152.40

1w fmadiay waTulal dia

DKSH Technology Limited

2533 ouuARAN wUIUNIN ens Taus ngsvvemnuns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Emall: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

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



Calibration Results:
Without Adjustment

Measured temperature at the spread locations:

Certificate No.: C17240184

% DKSH

Page: 40of 5

Locations heating 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)
A1 149.29 -0.71 0.66
A2 150.77 0.77 0.66
A3 150.40 0.40 0.65
Ad 149.73 -0.27 0.65
A5 148.81 -1.19 0.65
B1 151.00 1.00 0.66
B2 149.56 -0.44 0.66
B3 151.12 1.12 0.65
B4 148.76 -1.24 0.65
B5 149.28 -0.72 0.65
C1 151.20 1.20 0.66
c2 152.05 2.05 0.66
C3 151.21 1.21 0.65
C4 150.89 0.89 0.65
C5 151.00 1.00 0.65
D1 152.65 2.65 0.65
D2 152.65 2.65 0.65
D3 151.07 1.07 0.65
D4 151.12 1.12 0.65
D5 148.79 -1.21 0.65
E1 150.97 0.97 0.66
E2 150.44 0.44 0.65
E3 150.81 0.81 0.65
E4 149.32 -0.68 0.65
E5 148.97 -1.03 0.65
F1 149.13 -0.87 0.65
F2 150.59 0.59 0.65
F3 151.15 1.156 0.65
F4 148.99 -1.01 0.65
F5 150.38 0.38 0.66

vidn Sippdiay waTulal diia

DKSH Technology Limited

2533 NUUAPEN 1uueIn [ansyTaus nsatmwauiuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C17-08: 20 Jul 2022



Characterization of the unit under calibration:

&= DKSH

Certificate No.: C17240184 Page: 50of 5

uidn fisedioy maTulal diin

DKSH Technology Limited

2533 nuuduudn 1usun euanssTuus ngamwaiMiuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Desired Unit Under Calibration (°C) | Measured Temperature (°C)
Locations heating Block
(°C) Setting Reading Stability (£°C)
Left 150 150 150 0.11
Right 150 150 150 0.13
The End of Certificate

CAL-FM-C17-08: 20 Jul 2022
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Certificate of Calibration

Equipment: COD Reactor Certificate No.: C17240185
Model: DRB200 Issued Date: 05 November 2024
Serial No. (or ID.): 19050C0191 Job No.: WO-00047130
Manufacturer: Hach Page: 1of 5
Condition: In Condition

Covers: Open (Max) Locations heating Biock: Left and Right

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

Environment Condition: Temperature: 24 °C * 0.7 °C
Humidity: 60 %RH =+ 5.0 %RH
Voltage: 231 VAC % 2.2 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: 29 October 2024
The Method used: In house method, CAL-WI-59, base on Direct Measurement with Standard Thermometer
Traceability: This certificate is traceable to the Sl Units maintained by National Institute of

Metrology (NIMT), Thailand through DKSH Technology Limited.

Certificate No. C10240013

(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). it provides traceability of measurement to international
or national standard or other recognized national standard laboratories.

The measurement uncertainty 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.

vign fimadiay maTulafl $rin
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Certificate No.: C17240185 Page: 20of 5

A B C D E F

| OO0 | OO0
OO0« O00O
| OO0 O00
OO0 OO0
OO0 OO0

Top view

Container

Glycerol

Standard thermometer

Location of standard Sample test

Standard Installation Locations

The standard thermometer {ouches 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.

Measured Temperature: The average reading of standards at any positions or location.

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any

one probe.

B funtadiay maTulad dida

DKSH Technology Limited
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Certificate No.: C17240185 Page: 3of 5
Calibration Results:
Pre-Calibration
Locations heating Block: Setting (°C) Unit Under Calibration (°C)
Left 150 150
Location heating Block: A1l A2 A3 A4 A5

Measured Temperature (°C) 151.75 150.99 151.10 151.04 150.79

Location heating Block: B1 B2 B3 B4 B5

Measured Temperature (°C) 152.46 151.03 152.21 151.03 151.05

Location heating Block: Cc1 C2 C3 C4 C5

Measured Temperature (°C) 151.41 152.96 152.96 152.22 151.47

it fiaadiay wmaTulal dvin

DKSH Technology Limited
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Calibration Results:

Certificate No.: C17240185

&% DKSH

Page: 4of 5

Without Adjustment
Measured temperature at the spread locations:
Locations heating Block: Setting (°C) Unit Under Calibration (°C)
Left 150 150
Right 150 150
Location heating Block: Measured Temperature (°C) | Correction of UUC (°C) Uncertainty (x °C)
A1 149.69 -0.31 0.66
A2 148.90 -1.10 0.66
A3 148.97 -1.03 0.66
A4 148.92 -1.08 0.66
AS 148.73 -1.27 0.66
B1 150.43 0.43 0.66
B2 148.95 -1.05 0.66
B3 150.11 0.11 0.66
B4 148.97 -1.03 0.66
B5 148.97 -1.03 0.66
C1 149.36 -0.64 0.66
Cc2 150.93 0.93 0.66
C3 150.93 0.93 0.66
Cc4 150.14 0.14 0.65
C5 149.42 -0.58 0.66
D1 150.97 0.97 0.66
D2 151.80 1.80 0.65
D3 153.05 3.05 0.66
D4 150.80 0.80 0.66
D5 149.19 -0.81 0.66
E1 150.85 0.85 0.65
E2 149.43 -0.57 0.66
E3 150.20 0.20 0.67
E4 149.08 -0.92 0.67
E5 149.16 -0.84 0.66
F1 148.97 -1.03 0.69
F2 149.54 -0.46 0.66
F3 149.20 -0.80 0.67
F4 149.17 -0.83 0.68
F5 149.94 -0.06 0.66

iy haaday maTulal diis

DKSH Technology Limited
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Characterization of the unit under calibration:

z DKSH

Certificate No.: C17240185 Page: Sof 5
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DKSH Technology Limited
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2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Desired Unit Under Calibration (°C) | Measured Temperature (°C)
Locations heating Block
(°C) Setting Reading Stability (£°C)
Left 150 150 150 0.11
Right 150 150 150 0.21
The End of Certificate

CAL-FM-C17-08: 20 Jul 2022
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o NS({IEI-US 17025
Equipment: Oven Certificate No.: C31242209
Model: ED 115 Issued Date: 05 November 2024
Serial No.(or ID): 950360 Job No.: WO-00047130
Manufacturer; Binder Page: 1 of 4
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.): 2
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature: 24 °C + 0.6 °C
Humidity: 63 %RH + 45 %RH
Voltage: 231 VAC % 26 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: 30 October 2024
The Method used: In house method, CAL-WI-16, base on TLAS-G20 :
Traceability: This certificate is traceable to the SI Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240013
(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technology Limited.
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Certificate No.: C31242209 Page: 20of4
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Standard Installation Locations
Volume (Calibration Zone)= 55 (Liters)
Inside chamber: W= 60 (cm) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 6 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w= 6 (cm) d=5 (cm) h=5§ (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
’ 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 Temperature: The average reading of standards at any positions or location.

Measured Uniformify. The maximum difference of measured temperatures 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 determine the temperature pattern or homogeneity with the chamber at steady-state. The reference

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

Measured Stability. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatior. The difference of maximum and minimum measured temperatures throughout observation time.

iy fimosay maTulad e
DKSH Technology Limited

2533 nuuaARAM WU NN LuansyTaus ngatmwimnuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

Delivering Growth - in Asia and Beyond.
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Certificate No.: C31242209 Page: 30of4
Calibration Results:
Pre-Calibration
Setting: Indicating: #1: #2: #3: #4: #5: #6: #7: #8: #9:
181 181 178.50178.97 178.64 178.89178.84 178.97 178.44 178.43178.26
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104 °C
Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) C) x°C)
#1 103.92 -0.08 0.67
#2 103.86 -0.14 0.67
#3 104.13 0.13 0.68
#4 104.05 0.05 0.67
#5 103.75 -0.25 0.67
#6 103.82 -0.18 0.75
#7 103.49 -0.51 0.67
#8 103.57 -0.43 0.69
#9 103.83 -0.17 0.67

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
104 104 104 103.92|103.86/104.13|104.05{103.75/103.82|103.49|103.57}103.83 0.75

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) (°C)
104 0.41 0.31 0.88

Note: * Maximum uncertainty of the each position

un Smadiar maTulall Sfin

DKSH Technology Limited
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Certificate No.: C31242209 Page: 4 of 4
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 182 °C
Locations Tgﬂn(:;::arfjre Correction of UUC. Uncertainty
(°C) (°C) *°C)
#1 179.50 -2.50 0.71
#2 179.97 -2.03 0.71
#3 179.64 -2.36 0.71
#4 179.89 -2.11 0.74
#5 179.84 -2.16 0.70
#6 179.97 -2.03 0.79
#7 179.44 -2.56 0.70
#8 179.43 -2.57 0.72
#9 179.26 -2.74 0.72
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 (£ °C)*
180 182 182 179.50|1179.97|179.64[179.89{179.84/179.97|179.44{179.43/179.26 0.79

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) *°C) °C)
182 1.07 0.32 1.18
Note: * Maximum uncertainty of the each position
The End of Certificate
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Corr_Distribution & Max_Measurement Uncertainty

. , Job_No. WO-00047130
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Temperature Distribution @ 180°C
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NSC-TISI-TIS 17025

Latibration 0087

Equipment:
Model:
Serial No.(or ID):

Manufacturer:

Condition:

Shelves(pc.):

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

&= DKSH

Certificate of Calibration

Oven Certificate No.: C31242210

ED 115 Issued Date: 05 November 2024
20190000012946 Job No.: WQO-00047130
Binder Page: 1 of 4

In Condition Ventilation Valve: Closed

2

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

Temperature: 24 °C + 0.8 °C
Humidity: 63 %RH + 45 %RH
Voltage: 231 VAC * 2.6 VAC

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

Mr. Suphanimit Khamnonphoem
31 October 2024
In house method, CAL-WI-16, base on TLAS-G20

This certificate is traceable to the S| Units maintained by National Institute
of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240013

(Mr. Suphanimit Khamnonphoem)

Person in charge

(Mr. Udon Srichana)
Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (St). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technology Limited.
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Certificate No.: C31242210 Page: 20of 4
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Standard Installation Locations
Volume (Calibration Zone)= 48 (Liters)
Inside chamber: W= 52 (cm) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d=5 (cm) h=15 (cm)
Standard Locations (#5, #6, #7, #8): w=5 (cm) d= 5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309

Definitions

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

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformify. The maximum difference of measured temperatures 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 determine the temperature pattern or homogeneity with the chamber at steady-state. The reference

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

Measured Stabilify. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

visv fmodiay waTuTall d1fa
DKSH Technology Limited

2533 uUAYPRAM 1D RUIN 1uaws:Tuus ngamwamiuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 16260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.
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Certificate No.: C31242210 Page: 30f4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104 °C
Locations TgAnfS::Jar?uie Correction of UUC. Uncertainty
C) G (x°C)
#1 105.54 1.54 0.82
#2 105.79 1.7¢9 0.82
#3 105.77 1.77 0.82
#4 106.02 2.02 0.82
#5 104.16 0.16 0.82
#6 104.08 0.08 0.87
#7 103.95 -0.05 0.86
#8 103.88 -0.12 0.83
#9 103.93 -0.07 0.83
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #5 #7 #8 #9 (x°C)
104 104 104 105.54(105.79]105.77(106.02|104.16|104.08/103.95[103.88[103.93 0.87

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) =°C) (°C)
104 2.16 0.24 2.35

Note: * Maximum uncertainty of the each position

uisy ftaedioy matulal d1da
DKSH Technology Limited
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Without adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180 °C

Certificate No.:

C31242210

&= DKSH

Page: 4of4

Measured

Correction of UUC. Uncertainty
Locations Temperature

°C) (°C) (*°C)
#1 180.52 0.52 0.91
#2 181.41 1.41 0.91
#3 180.98 0.98 0.91
#4 181.63 1.63 0.91
#5 180.23 0.23 0.94
#6 180.20 0.20 0.94
#7 179.15 -0.85 0.95
#8 179.03 -0.97 0.96
#9 179.12 -0.88 0.95

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x°C)*
180 180 - 180 180.52{181.41|180.98|181.63(180.23|180.20{179.15(179.03(179.12 0.96

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
180 2.67 0.29 3.01
Note: * Maximum uncertainty of the each position
The End of Certificate
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Corr_Distribution & Max_Measurement Uncertainty

. , Job_No. WO-00047130
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Temperature Distribution @ 180°C
Std('C) Job_No. WO -00047130
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Certificate of Calibration

NSC-TI51-TIS 17025
Calibration 0587

Equipment: Hot Air Oven Certificate No.: C31242211
Model: UF110 Issued Date: 05 November 2024
Serial No.(or ID): B417.1014 Job No.: WO-00047130
Manufacturer; Memmert Page: 1 of 4
Condition: In Condition Ventilation Valve:  Closed
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: 63 %RH % 45 %RH
Voltage: 231 VAC - 2.6 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 2024
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240013

v
{ l \
(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 resulls may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technology Limited.
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Certificate No.: C31242211 Page: 20of4
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Standard Instaliation Locations
Volume (Calibration Zone)= 48 (Liters)
Inside chamber: W= 52 (cm) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 5 (cm) d=5 (cm) h=15 (cm)
Standard Locations (#5, #6, #7, #8): w= 5 (cm) d= 5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
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 enclosure.

Measured Temperalure: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures 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 determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stabilify. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.
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Certificate No.: C31242211 Page: 3of4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
Locations TZAr:;:lrje:fLie Correction of UUC. Uncertainty
°C) Q) x°C)
#1 104.55 0.55 0.39
#2 104.30 0.30 0.39
#3 104.40 0.40 0.39
#4 103.95 -0.05 0.39
#5 103.70 -0.30 0.39
#6 103.80 -0.20 0.39
#7 103.40 -0.60 0.39
#8 104.49 0.49 0.39
#9 103.84 -0.16 0.39
Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (x °C)*
104.0 104.0 104.0 |104.55/104.30[104.40{103.95/103.70|103.80{103.40{104.49|103.84 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (x°C) (°C)
104.0 0.76 0.10 1.26

Note: * Maximum uncertainty of the each position

uith fumaday matulal e
DKSH Technology Limited

2533 nuudIpAn uuNuean wenssTae nganwaviuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000

Delivering Growth - in Asia and Beyond.

Email: info.calibration@dksh.com  Website: www.dksh.comiscientific-thailand

CAL-FM-C31-10: 12 Sep 2022




Without adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Certificate No.:

C31242211

&= DKSH

Page: 4 of 4

Locations Tgﬂr::::ar?udre Correction of UUC. Uncertainty

(°C) (°C) (*°C)
#1 180.98 0.98 0.59
#2 180.32 0.32 0.60
#3 181.27 1.27 0.60
#4 179.67 -0.33 0.58
#5 179.05 -0.95 0.59
#6 179.19 -0.81 0.59
#7 178.67 -1.33 0.59
#8 179.99 -0.01 0.59
#9 179.34 -0.66 0.59

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #4 #5 #6 #7 #8 #9 (x°C)*
180.0 180.0 180.0 [180.98/180.32(181.27|179.67|179.05|179.19{178.67(179.99|179.34 0.60

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
180.0 2.07 0.17 2.94
Note: * Maximum uncertainty of the each position
The End of Certificate
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Certificate of Calibration

Equipment: Block Digestion Unit Certificate No.. €29240033
Model: SC2100-35V240 Issued Date: 05 November 2024
Serial No. (orID.):  2021CEP296 Job No.: WO-00047130
Manufacturer: Environmental Express Page: 1 0of 4
Condition: In Condition Digestion Block: 18 holes.
Customer: Integrated Research Center Co.,Ltd.

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

Environment Condition: Temperature: 24 °C x 07°C
Humidity: 60 %RH x 52 %RH
Voltage: 231 VAC £ 25VAC
Calibration Place: Double A (1991) Public Company Limited. ( Water Laboratory 1P1)

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

Calibration By: Mr. Suphanimit Khamnonphoem

Calibration Date: 31 October 2024

The Method used: In house method, base on by comparison with standard

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

Metrology (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)
Certificate No.: TC24/0061

(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the international System of Units (S!). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty staled 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 relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.
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Certificate No.: ©29240033 Page: 2 of 4
Fig. 1.: Top view
{Sand)
v N

Location of standard
Definitions
Indicating Temperature. The average reading of indicating device which forms the integral part of the Digestion block.

Measured Temperalure. The average reading of working standard at any positions or location.

Calibration Results:
Before adjustment

Measured Correction
Locations Desired Setting Indicating Uncertainty
(°C) (°C) (°C) Temperature of UUC. (£°C)
9] (°C)
A1 102.2 -1.8 1.4
A3 102.8 1.2 14
AS 102.4 -1.6 14
B2 101.9 2.1 1.4
B4 101.7 -2.3 14
C1 101.9 -2.1 1.4
C3 101.7 2.3 1.4
C5 102.9 1.1 1.4
22 104.0 104.0 104.0 102.7 -1.3 14
D4 101.8 2.2 1.4
E1 102.0 -2.0 1.4
E3 102.1 -1.9 1.4
E5 102.8 1.2 1.4
F2 103.1 -0.9 1.4
F4 102.9 -1.1 1.4
G1 102.5 -1.5 1.4
G3 101.8 -2.2 1.4
G5 102.2 -1.8 1.4
The End of Certificate
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Certificate No.: ©29240033 Page: 3of 4
Calibration Results:
After adjustment
Measured Correction
Locations Desired Setting Indicating Uncertainty
(°C) (°C) (°C) Temperature of UUC. (+°C)
A °C) 8]
A1l 95.5 0.5 14
A3 94.8 -0.2 1.4
A5 96.0 1.0 1.4
B2 94.9 -0.1 1.4
B4 95.1 0.1 1.4
Ct 95.0 0.0 1.4
C3 95.0 0.0 1.4
C5 95.4 0.4 1.4
D2 95.0 95.0 95.0 95.2 0.2 1.4
D4 94.9 -0.1 1.4
E1 95.1 0.1 1.4
E3 95.6 0.6 1.4
E5 95.5 0.5 1.4
F2 95.7 0.7 1.4
F4 95.2 0.2 1.4
G1 95.0 0.0 1.4
G3 94.7 -0.3 1.4
G5 94.9 -0.1 1.4
The End of Certificate
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Certificate No.: C29240033 Page: 4 of 4
Calibration Results:
After adjustment
) Measured Correction
Locations Desired Setting Indicating Uncertainty
rC) (°C) (°C) Temperature of UUC. (£°C)
Y (C)
A1 104.2 0.2 1.4
A3 104.8 0.8 1.4
A5 104.4 0.4 1.4
B2 103.9 -0.1 1.4
B4 103.7 -0.3 1.4
C1 103.9 -0.1 1.4
C3 103.7 -0.3 1.4
C5 104.9 0.9 14
D2 104.0 104.0 104.0 104.7 0.7 14
D4 103.8 -0.2 1.4
E1 104.0 0.0 1.4
E3 104.1 0.1 1.4
ES 104.8 0.8 1.4
F2 105.1 1.1 1.4
F4 104.9 0.9 1.4
G1 104.5 0.5 1.4
G3 103.8 -0.2 14
G5 104.2 0.2 1.4
The End of Certificate
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Certificate of Calibration

Equipment: Block Digestion Unit Certificate No.: C29240034
Model: KT 20s-BS Issued Date: 05 November 2024
Serial No. (oriD.):  GER5720190108 Job No.: WO-00047130
Manufacturer: Gerhardt Page: 1 0of 3
Condition: in Condition Digestion Block: 20 holes.
Customer: Integrated Research Center Co.,Ltd.

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

Environment Condition: Temperature: 25 °C * 1.0 °C
Humidity: 65 %RH % 5.1 %RH
Voltage: 230 VAC + 2.6 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 2024

The Method used: In house method, base on by comparison with standard

Traceability: This certificate is traceable to the S! Units maintained by National Institute of

Metrology (NIMT), Thailand through N.M. Technical Center Laboratory (NTL)
Certificate No.: TC24/0061

(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (Sl). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.
The measurement uncertainty stated is the expanded uncertainty which is obtained frorn 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 relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DBKSH Technology Limited.
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Certificate No.: C29240034 Page: 20of 3

Fig. 1.; Front view
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Location of standard

Fig. 2.: Digestion block
Definitions

Indicating Termperafure. The average reading of indicating device which forms the integral part of the Digestion block.

Measured Temperature. The average reading of working standard at any positions or location.
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Certificate No.: C29240034 Page: 3of 3
Calibration Results:
Without adjustment
Measured Correction
Locations Desired Setting Indicating Uncertainty
(°C) (°C) (°C) Temperature of UUC. (x°C)
¢S C)
A1 379.6 -0.4 1.5
A2 380.1 0.1 1.5
A3 381.9 1.9 1.5
A4 382.4 2.4 1.5
A5 382.7 27 1.5
B1 380.6 0.6 1.5
B2 382.3 2.3 1.5
B3 382.0 2.0 1.5
B4 379.6 -0.4 1.5
B5 380.4 0.4 1.5
C1 380 380 380 378.3 -1.7 1.5
Cc2 381.4 1.4 1.5
C3 380.5 0.5 1.5
Cc4 378.5 -1.5 1.5
C5 379.4 -0.6 1.5
D1 375.6 -4.4 1.5
D2 375.2 -4.8 1.5
D3 379.1 -0.9 1.5
D4 378.7 -1.3 15
D5 378.9 -1.1 1.5
The End of Certificate
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Certificate of Calibration

NSC-TISI-TIS 17025

Calibration 6087

Equipment: Cooled Incubator Certificate No.: C31242212
Model: E5SCC Issued Date: 05 November 2024
Serial No.(or ID): 03021 Job No.: WO-00047130
Manufacturer: OmRon Page: 1 of 3
Condition: in Condition Ventilation Valve:  None
Shelves(pc.): 9

Customer: Integrated Research Center Co.,Ltd.

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

Environment Condition: ~ Temperature: 24 °C + 03 °C
Humidity: 64 %RH * 4.3 %RH
Voltage: 231 VAC * 2.6 VAC
Calibration Place: Double A (1991) Public Company Limited. ( Water Laboratory 1P1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 30 October 2024
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through DKSH Technology Limited.
Certificate No. C10240013

(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty muitiplied 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 resuits relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technology Limited.
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Certificate No.: C31242212 Page: 20of 3
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Standard Installation Locations
Volume (Calibration Zone)= 422 (Liters)
Inside chamber: W= 110 (cm) D= 60 (cm) H= 160 (cm)
Standard Locations (#1, #2, #3, #4): w= 11 (cm) d= 6 (cm) h= 30 (cm)
Standard Locations (#5, #6, #7, #8): w= 11 (cm) d= 6 (cm) h= 30 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
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 enclosure.

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformify. The maximum difference of measured temperatures 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 determine the temperature pattern or homogeneity with the chamber at steady-state. The reference

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

Measured Stability. The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation. The difference of maximum and minimum measured temperatures throughout observation time.

uiEv Biradiay winTulal diia
DKSH Technology Limited

2533 auUAYNAIM 1a9uIn lwensTuus ngunwimuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C31-10: 12 Sep 2022



&= DKSH

Certificate No.; C31242212 Page: 30of 3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20 °C
Locations T(:Ars;::arﬁie Correction of UUC. Uncertainty
(°C) °C) (£°C)
#1 20.23 0.23 0.67
#2 20.20 0.20 0.68
#3 20.51 0.51 0.66
#4 20.38 0.38 0.66
#5 20.06 0.06 0.77
#6 20.09 0.09 0.70
#7 20.21 0.21 0.73
#8 20.56 0.56 0.67
#9 20.18 0.18 0.73
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (°C)*
20 20 20~ 120.2320.20120.51{20.38(20.06]20.09{20.21(20.56 | 20.18 0.77

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
°C) °C) (£°C) °C)
20 0.65 0.38 1.08
Note: * Maximum uncertainty of the each position
The End of Certificate

udy fieodiay waTulal $7in
DKSH Technology Limited

2533 nuuguniiv wwnuwatn anss Taus ngamwauns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000

Delivering Growth - in Asia and Beyond.

Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thaitand

CAL-FM-C31-10: 12 Sep 2022



Corr__Distribution & Max_Measurement Uncertainty
Job_No. WO-00047130

Correction ('C) Without adjustment
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&z DKSH

Tuns1adaudnNIATaIAILANgUNYS

@uiiluenu: WO-00047130
afiaa3aviin; Cooled Incubator su: E5CC

wuneaUAEaY; 03021

#579d90u (3u) n5I9dU (d)
30 Oct 2024 31EUNNTNTIANTA 30 Oct 2024 VNNEILUG
Und | luna Und | lulnd
General

M 1. dwl ]
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[ 3. mavinenu Selector Key M

O 4, msidnuna Display O
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. ' 6.  dnw Lever of Ventilation valve [ [ il
O 7. dnw Lever door open / close ]

0 8. #@nw Door seal |
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Mr. Suphanimit Khamnonphoem

Service Engineer

it fiimadiay maTuTal d7dn

DKSH Technology Limited

2533 auudmsin tevunn iwanse T ngavmwsuiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.
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Certificate of Calibration

NSC-TISE-TIS 17025
Calibration 0087

Equipment: Standard Weight Certificate No.: C02241986
Model: 19 Issued Date; 5 November 2024
Serial No. (or ID.): Weight 001 Job No.: WO-00047137
Manufacturer: LS Page: 1 of 2
Condition: In condition Class: -

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)

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

Environment Condition: Temperature 22 °C x 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. Anusorn Jitborikhon
Calibration Date: 05 November 2024
The Method used: In house method, CAL-WI-48, base on OIML R111-1
Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(Thailand), NIMT through DKSH Technology Limited. Certificate No. C02241860.

2
/
il ~
(Mr. Anusorn Jitborikhon) (Miss Saowaruk Klaysuwan)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S). It provides traceability of measurement to international or national
standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

u3¥w Hiataday maTuTadl S

DKSH Technology Limited

2533 ouUEYE UINUeRIN Luansr U NFanwLIMIuAs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C02-12: 12 Sep 2022
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Certificate No.: C02241986 Page 2of 2
Calibration Results:

Uncertainty MPE Class
Nominal Value{ Marking Conventional Mass
(xmg) (xmg)
1 g None 149 + 0.046 mg 0.030 0.10 F1

Note : These MPE Class are only conventional mass.

The End of Certificate

uiEn Srrorior waTulal dqvin

DKSH Technology Limited

2533 ouuFgYIM wuNUI9N tans TIUY NTUMuIMNLAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C02-12: 12 Sep 2022
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Certificate of Calibration

NSC-TISI-TIS 17025
Calibration 0087

Equipment: Standard Weight Certificate No.: C02241987
Model: 100 g Issued Date: 5 November 2024
Serial No. {(or ID.): Weight 002 Job No.: WO-00047137
Manufacturer: LS Page: 1 of 2
Condition: In condition Class: -

Customer: Integrated Research Center Co.,Ltd. (Pulp Laboratory)

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

Environment Condition: Temperature 22 °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. Anusorn Jitborikhon
Calibration Date: 05 November 2024
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 National Institute of Metrology

(Thailand), NIMT through DKSH Technology Limited. Certificate No. C02241860.

DA S oj/ /-\(
! i)

(Mr. Anusorn Jitborikhon) (Miss Saowaruk Klaysuwan)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the international System of Units (S1). It provides traceability of measurement to international or national
standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

u3sw ftaadiay maTulad 3in

DKSH Technology Limited

2533 oundyusy 13t N 1wawssTuw ngamnsuiuaAs 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C02-12: 12 Sep 2022



Calibration Results:

Certificate No.: C02241987

&% DKSH

Page 2of 2

Uncertainty MPE Class
Nominal Value| Marking Conventional Mass
(£mg) (xmg)
100 g None |100 g - 0.08 mg 0.16 0.5 F1

Note : These MPE Class are only conventional mass.

Ui Siandioy maTulald ddin
DKSH Technology Limited

2533 ouudprin QUUNIN MawssTuRe ngavIuIuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

The End of Certificate

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C02-12: 12 Sep 2022



\\\\\‘u!u/,i 5

NSC-TISI-TIS 17025
Calibration 0087

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

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

-
DYA 3 ol

Certificate of Calibration

Standard Weight Certificate No.:
200 g Issued Date:
Weight 003 Job No.:

LS Page:

In condition Class:

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

i+

Temperature 22 °C 2 °C
Relative Humidity 50 %RH + 10 %RH

+

Atmospheric Pressure  980-1030 mbar

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

Mr. Anusorn Jitborikhon
05 November 2024
In house method, CAL-WI-48, base on OIML R111-1

&% DKSH

€02241988

5 November 2024
WO-00047137

1 of 2

This certificate is traceable to the S| Units maintained by National Institute of Metrology
(Thaitand), NIMT through DKSH Technology Limited. Certificate No. C02241860.

(Mr. Anusorn Jitborikhon)

Person in charge

]

A

(Miss Saowaruk Klaysuwan)

Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S). It provides traceability of measurement to international or national
standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

uw3Ew Hratadtat inaTuTal dqim
DKSH Technology Limiled

2533 ouuAgIN WU tawss e npevmviuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C02-12: 12 Sep 2022



Calibration Results:

&= DKSH

Certificate No.: €02241988 Page 2of 2
Uncertainty MPE Class
Nominal Value| Marking Conventional Mass
(xmg) (tmg)
200 g None {200 g - 0.45 mg 0.30 1.0 F1

Note : These MPE Class are only conventional mass.

v fipodiay waTulall dain
DKSH Technology Limited

2533 oUUFYPHIY (UTIUNAIN I WOWTETDUY AFIIWIIMINAS 10260
2833 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth ~ in Asia and Beyond.

The End of Certificate

CAL-FM-C02-12: 12 Sep 2022
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NSC-TISE-TIS 17025
{alibration 0087

Equipment: Furnace Certificate No.: C14240250
Model: CWF 12/5 Issued Date: 05 November 2024
Serial No. (or ID):  2/96/521 Job No.: WO-00047130
Manufacturer: Carbolite Gero Page: 1 0of 3
Condition: In Condition Furnace type: Chamber Furnace
Voltage type: 230 VAC

Customer: Integrated Research Center Co.,Ltd.

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

Environment Condition:  Temperature: 25°C + 1.0°C
Humidity: 65 %RH + 4.8 %RH
Voltage: 230 VAC * 23 VAC
Calibration Place: Double A (1991) Public Company Limited. ( Water Laboratory 1P1)
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Suphanimit Khamnonphoem
Calibration Date: 30 October 2024
The Method used: In house method, CAL-WI-68, base on BS 4309
Traceability: This certificate is traceable to the S Units maintained by National Institute of

Metrology (NIMT), Thailand through N.M. Techical center laboratory Co., Ltd.
Certificate No. TC24/0061

/7

(Mr. Suphanimit Khamnonphoem) (Mr. Udon Srichana)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report
shall not be reproduced except in full without approval of DKSH Technology Limited.

uiEy faadiay wmaTulad diia

DKSH Technology Limited

2533 puudain teunn twense T ngamwemuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C14-11: 12 Sep 2022
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Certificate No.: C14240250 Page: 2 of 3

1 &

: H

i #2

] : v

L Eh T
w2 7 Dn D
W
Standard Installation Locations
Volume 6 (Liters) w D H
Inside chamber (cm) 15 26 15
Standard Locations w/l2 d/l2 h
#1, #2 (cm) 8 13 4

Note : #1 reference, #2 cross check

Definitions

Indicating Temperature : The temperature indicated by a suitable device installed by the
manufacturer or in accordance with his instructions.

Measured Temperature : The arithmetic mean of the average temperature determined over the
same specified number of temperature cycles.

Temperature varliation : The difference between the mean temperatures at any two points in the
working space, determined over the same specified number of temperature cycles.

Temperature fluctuation : The one-half of difference between maximum temperature and
- minimum temperatures of reference temperature.

155w fimpdtay aTulal d1in

DKSH Technology Limited

2533 OUUAUNIN HUNUNIIN (Bans TUIe nsamwamuinns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C14-11; 12 Sep 2022



Calibration Results:

Before Adjustment

Setting
550

After Adjustment

Indicating
550

Certificate No.: C14240250

#1

543.8

Measured temperature at the spread locations:

#2
542.9

&= DKSH

Page: 3 of 3

Desired | Setting |Indicating Measured Correction of [Uncertainty|Cross check
(°C) (°C) (°C) Temperature (°C) UuC (°C) (x°C)* (°C)
550 550 550 550.2 0.2 4.0 549.0
Characterization of the unit under calibration:
Indicating Temperature Temperature
(°C) Variation (°C) fluctuation (x°C)**
550 1.2 1.1
Note: * Maximum uncertainty of the each position
** Channel 1 is reference temperature.
The End of Certificate

uisw fiaadiay waTulad $ie

DKSH Technology Limited

2533 ouugYin LuuIIRIn tuans Tuus ngamwumns 10260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C14-11: 12 Sep 2022



Correction ('C)
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Correction Distribution & Max_Measurement Uncertainty
Job No.: WO-00047130

After Adjustment

400.0 450.0

Std('0)

570.0
565.0
560.0

555.0

550.0 +=

545.0

540.0

535.0

530.0

500.0 550.0 600.0 650.0 700.0
uuc('c)

== Uncert (+) = Uncert (-)

T emperature Distribution @ 550°C
Job No.: WO-00047130
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waiiluen: WO-00047130
¥fiaiAiaviia: Chamber Furnace 5u: CWF 12/5

WBLaULAED: 2/96/521

f523d0U (5u) R ()
30 Oct 2024 F1UN15ASIANEA 30 Oct 2024 NUELUG
Undi | Wdné Und | lund
General

. 1. #wuln O

1 2. msviteu Main Switch 1

O 3. msviu Selector Key O

1 4. msudnina Display O
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walunin ¢ fdnmtiianglusiiaiasnthimulunnsau

Mr. Suphanimit Khamnonphoem

Service Engineer

wiv fiaeday wetulad $1in

DKSH Technology Limited

2533 0uugin tunuen ienseTuus ngamwisiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.
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TR o Certificate of Calibration
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Rtval e
Equipment: Moisture Balance Certificate No.: C01243399
Model: MA35 issued Date: 06 November 2024
Serial No. (oriD.): 26303311 Job No.: WO-00047130
Manufacturer: Sartorius Page: 1of 2
Condition: In condition
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition: Temperature 26 °C + 06°C
Humidity 68 %RH t* 2.4 %RH

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

Prachinburi 25140 Thailand.

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

~NeFtal

Mr. Piyapat Saidoung
31 October 2024
In-house method, CAL-WI-47, based on UKAS Lab 14

This certificate is traceable to the St Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02231944

(Mr. Piyapat Saidoung)

Person in charge

(Mr. Adisai Maknoi)
Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

sy fiandiay tvaTulald dvfin

DKSH Technology Limited

2533 NUUFNAIM WBRUNIIN FuanseTeus Ageiwuuiuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



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.

i

&= DKSH

Certificate No.: C01243399

Page: 2 of 2

Nominal Test Value 20 (9)
Reference Points (g)
A B Cc D E
- 0.000 0.000 0.000 0.000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001 (g)
Nominal test value (g) Standard Deviation
2 0.0003
20 0.0004
Error of indication from nominal or conventional mass value., Readability 0.001  (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
k
@ @ @ (@ @
1 1.0000 1.000 0.000 0.00096 2.02
2 2.0000 2.000 0.000 0.00096 2.02
5 5.0000 5.000 0.000 0.00096 2.02
10 10.0000 10.000 0.000 0.00096 2.02
12 12.0000 12.000 0.000 0.00096 2.02
15 15.0000 15.000 0.000 0.00096 2.02
20 20.0000 20.000 0.000 0.00096 2.02
22 22.0000 22.000 0.000 0.00096 2.02
25 25.0000 25.000 0.000 0.00096 2.02
30 30.0000 30.000 0.000 0.00096 2.02
35 35.0000 35.000 0.000 0.00097 2.02
The End of Certificate

uitn fiedy waTuTal $qin

DKSH Technology Limited

2533 nuuAEHIN 1Y WUNRIN 1UaNsETINY NgYuLuILAY 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 2022



Ervor of indication

Without Adjustment
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afigiadaviia: Moisture Balance su: MA35
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f579d0Y (5U) fsIdal (sio)
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General
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RUEUALRNBN/ DD UEN

uhin fmedoy waTulal $iin

DKSH Technology Limited

2533 nuUAYAIN WP RWUWIIN [WansETUUY ngamuamiuas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Mr. Piyapat Saidoung

Service Engineer




NSC-TISETIS 17025
Calibration 0087

Equipment;
Model:
Serial No. (or ID.):
Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

&% DKSH

Certificate of Calibration

Moisture Balance Certificate No.: C30240608

MA35 Issued Date: 07 November 2024
26303311 Job No.: WO-00047130
Sartorius Page: 1 of 3

In condition

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

27 °C *
68 %RH *

0.9 °C
24 %RH

Temperature

XN

Humidity

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

Mr. Piyapat Saidoung
31 October 2024

In-house method, CAL-WI-56, temperature measure in the sample chamber

Traceability: This certificate is traceable to the SI Units maintained by National Institute of
Metrology (Thailand), NIMT through DKSH Technology Co., Ltd. Certificate No.
C15240321
/7
/"7 (//
- S/ .
%{X Sy ( : J/C‘ M

{Mr. Piyapat Saidoung)

Person in charge

(Mr. Adisai Maknoi)

Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SH). it provides traceability of measurement to

intemational or national standard or other recognized national standard laboratories.

The measurement uncertainty 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 relate only o the items tested, calibrated or sampled. The report shall

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

3ty fimodiay waTulal 97dn

DKSH Technology Limited

2533 nuugunin 1amvpsin wanssTan nsavmmuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C30-12: 12 Sep 2022



% DKSH

Certificate No.: C30240608 Page 2 of 3
Calibration Resullts:
Temperature Test
Without Adjustment
Unit Under Calibration Measurement Error Measurement
Desired | Setting Reading Temperature Temperature Uncertainty

(°C) (°C) (°C) (°C) °C) *°C)

75 75 - 74.8 0.2 1.6

105 105 - 104.6 0.4 1.7

Error Temperature = UUC Setting - Measurement Temperature

Black body sensor of STD thermometer size; J ~2.5 cm
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Sample Test *

Determination Moisture by Standard Solution (NaCl)

Standard solution for sample test made from salt and distilled water ; 90.00% £ 0.015%

UUC Setting UUC Reading Standard Measurement
Error SD

Temperature End of Analysis Time | Moisture | (NaCl) Uncertainty

(°C) Mode (mm.ss) | (%)** (%) (%) (£ %) (£ %)

160 Automatic 8.48 90.01 90.00 0.01 0.10 0.15

Determination Moisture by Reference Material Sample (RM)

Reference Material Moisture in Flour assigned value ; 12.37%

Lot No. RMFF-FL01-2401-1ll Expired Date: June 2025

+ 0.12% Standard deviation ; 0.49

UUC Setting UUC Reading Standard Measurement
Error SD
Temperature End of Analysis Time Moisture (RM) Uncertainty
(°C) Mode (mm.ss) (%)** (%) (%) (£ %) (% %)
120 Automatic 8.00 12.56 12.37 0.19 0.04 0.14

* Not TISI Accredited in this Certificate have been included for completeness.

*1% =10mg/g

The End of Cettificate
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Correction of Temp,
2.5

Without Adjustment
Job No.: WO-00047130
Tolerance (1) :-°C
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