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Agilen!
CrossLab

Agilent CrossLab Start Up Services

Agilent Intuvo 9000 Gas Chromatograph
Preventive Maintenance Checklist

Aglient Preventive Mainlenance provides factory recommended service for your enalylicalinstruments to assure
religble aperatlon and the accuracy of your results.

Delivered by highly tralned and certified service englneers using genulne Agilent parts and Gupplies, Agilent
Preventive Maintenanca provides everything you need 1o reduce unplanned downtime and keep your systems
operating 2 thelt peak. This checklist will be complated i the end of the serviee and provided 1o you as a record
of the preventive malnlenance acilvities.

agla
Crd¢sLab

Agllent Intuvo 9000 GE Freventive Maintenance Checklist s

Introduction

Customer Information

«  Custemers sheuld provide all nacessary operating supplies vpon request of the engineer.

«  Acustomear representative should be avallable to the engineer while performing the preventive
malntenance pratedures.

= Anyparts, nctincluded in the Parts Lists section of this ocument, are not pert of the

Preventive setvice, nor are they included Inthe price of this service.

«  [f 2 system regulres the use of extra or speclal procedures and/or parts for the meintenance
service, then these must be ordered separately and charged as a repair, which may Incur
additlonal ceslz.

Important Customer Web Links

»  Formore Information about Agllent Tecknologies services, plea:e vialt our wabsite using ‘he
fellowing URL: httpz//www.egitent. ' P repair

« The Agilent Community is an excellent place to get answars, collaberate with others about
upp1lcu':lonn and Agllent produtts, nnd find in-depth documents and videos relevant to Agilent
] Visit hups:, y.agitent

«  To access Agllent Unlvarsity, visit http:/fwww.agilent com/crosslab/universiy/ to leam about
training optiens, which Include online, clessroom and ensita delivery. A tralning specialist can work
directly with you to hefp determine your best aptions.

«  Ausefu Agilent Rescurce Center web page is available, which includes short videss on maimenance,
quick lists of consumables for new Instruments, and sther valuable information. Check out the:
Resource Page here: hitps:Ahwww.ogilent.com/en-us/ogllentresources.

+  Need fachnizal support, FAQs, supplies? - visit our Support Homme page
htp:/Awwew.agilent comfeearch/support.

»  Videos about speclfic preparation requirements for your Inslrument can oe found by searching the
Agilent YouTube channel at hitps:f/www.youtube.com/userfaglient.

Ravision: 2.04, Issued: May 1%, 2024

. H Agile Document Number: 11013614
Ag]lent DE number, 44166.7597222222 Page ___ of
© Aglient Technologies, In 2023
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Aqilent Agient
Agllent Intuvo 9000 GC Prevenlive Maintenanze Checklist CrE_S_S‘I:E_ll Agilent Intuvo 9000 GC Preventive Mainlenanca Chacklist Crg_siLeP_

Service Engineer's Responsibilities

+ Conlacl the customer and ensure that allnecessary supplies are available before the preventive
maintenance visit.

+  Only sefect those pages that relate 1o the systern or medule being serviced.

s Complete empty flelds with the relevant infermatian,

+  Complete the relevant checkboxes In the checklist using either a X or tick mark "v™.

v Check "Section nat " check to Indicate ser not delivered, as appropriate,
+  Complete the Preventive Malntenanca servica in the order of the 1asks lated.

+ Complete the Service Review section ogether with the customer.

+ Complete the Aelds for page numbars at the foct of aach selected page

+  Camplete the 10tal number of pages field in the Service Complelion sectlon

« Askithe to sign the Service saction ineluding the customar's and your signature.

Additional Instruction Notes

«  Chack for any active service notes for this unit. If there are any applicable “Safety” or Medification
Recemmended” Service notes, plan 1o implement the changes an this unit before doing any
qualification service.

» Donotimplement {irmware updates, unless you get approval from the customer and are sure that
they are compatible with the insirument contrel softwara.

Revislon: 204, [ssued: May 17,2024

Agile Decumant Nurmber: DO013614

CE number; 44166.7597222222 Page — of ___
© Agilent Techaelogies, Ine. 2023
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System Information

O Check thig box f an nstrument configuratton report Is anached instead of completng the table

below,
Inatrument Syatern Name and 1D } CN17{00005
Instrument System Slte o ;
and Location | UAE
List System Componeat Product Numbers i' IE';:“‘::":?.‘ Humbers of exch
1. G3950A CN17100005
2 G4513A CN17120171
3.
4,
EN
6.
7.
8.
9.
10.
Preparation

2 Dlscuss any specific issves wilh the customer before starting.
;l’ Review 1he Instiument logbook for recorded problems and comments.
p’ Save instryment contrel sattings before staring the procedure.
Perform a general inspettion of the system for cleanlinoss,
' Check for proper installation of pans, sssemblies, sensors ete.
;Y Check system for required Instatiation of componants, settings as defined by currant Service Notes.
& Check for required firmware updates and verify with customers Jf they would (ke them Installed.

[ Before starting the following procedures, record the Detector Signel Qutput(s) In the resulta table. If
the GC |s turnad OFF of in a service mode, comparing the delector outputs before and after the
service 15 not possible.

Revisipn: 2.04, [ssusd: May 1%, 2024

Agile Document Number: DOD136714

DE nurmber 44166.7597222222 Page — of
© Agilent Technelogles, Ing. 2023
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CrSiLab
Agllent Inluva 9000 GC Preventlve Maintenanca Checklist rossLa

T g s
Preventive Maintenance Procedure

Clean and inspect GC

O Unplug power cord from the power source.

O Open GC covers and v anty dust/debyis. Pay p Tar atiention to cosling fans.
£ Inspect Interngl connectors for proper contact and placament.
=]
o

Reconnect Powar to the GC. Power the GC on and vetify the power on self-test passed.
Verify speration of all instrument fans.

Inlet and detector consumable replacement

a’ For the Inletinstalled, perform inlet malnienance using the buihtdn procedures acceased fram Agilent
9000 toych screen display or web [nterface,

lﬁ Replace eolumn Compression Ba'lts.

& Replace tha split vent trap for the Split/Splitless Caplllary (S5L) or Mult-Made nlet (MMI) using the
bulltn procedure accessed from Agllent 3000 touch screen display or web interface.

Ef ifthe GC includes a Flame lonlzation Detecter (FID), replace the Jet. If the Ignltar shows any buldup of
sample or correslan, replace tha Ignitor, Examine 1he FID ollector and castle assemblles for

1 - ¢leanasr Usa the bulltdn p d fram Agilem 9000 1ouch

screen displey or web Interface.

& Replaca the Guard Chip or Jumper Chip for tha Split/Splitless Capiliary (SSL) or Multi-Mede Inlet
{MM3) uging the bullt-In procedure accessad from Agilent 9000 touch scraen display er web interface.

Inlet and Detector Tests

@ Zerc all pressure sensors,

@ Perform tha Inlet pressure decay fest.

1 Perform the Inlet leak/rastriction tast.

& Perform the FID Jet rastriction test If D Installed,
@ Perform the FID leakage testif FID instalfed.

@ Record (ftest passed or failed In the resuhts 1able.

Revislon: 2.04, Issuad: May 1%, 2024
Aqile Document Number DOD13614
DE number. 44166.7597222222 Page __ of __

Agilent
© Agilem Technologles, Inc. 2023
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Agilent Intuvo 9000 GC Preventive Malntenance Checkllst rossLa
Hromrpbe  faceer:

ALS Maintenance

€1 Check all cabling and configuration settings between G, tray, and Injectors,
@ Vacvum or remova any dust, especlally around fans,
@ Check operation of all fans.

Check syringe for smoath plunger operatlon.

Check far smooth oparation of the needla suppert rod - clean if necessary
O Check for comect operailon of syringe volume stops

Restore Instrument

& Restore the nermal itions using the Keyboard er Data System.

W Check and record the past PM detector signal output values. Resulta shauld be aimilar or lower than
the detector cutputs recorded pricr te PM.

B Perform a chemical checkout, (F this I3 a routine PM, Inject the customer's semple using the ALS if
applicable. This will act as a final chackout of both the ALS and the GC.

Guidance:
1f the PM Service s parfarmed prior to s qualification service, then use tha qualification procedurs as 2
guide for final instrument set up and chackout.

Revision: 2.04, lssued; May 1%, 2024

Agite Document Number: DO013614

DE number; 44166.7597222222 Page ., of
© Agilenl Technologies, Ine. 2023
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Signature Page ‘
Service Review

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

Record the Preventlve Maintenanca servica Betivity n the customar's records/logbook.
Upd courters a8

Alfix the PM sticker to the system of Instrument fogbook based on the customer's request.
Complete the Service Englneer Comments section if there are additienal comments,
Revlew with the customer thls service, parts replacad, and test resulls cbtalned.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
C box or If Y, in the s 1Q records.

Supply the customer with a copy of the Smart Aleris flyer,

Describe Smart Alerts 1o the customer.

Inztall Smart Alerts if requested.

JUD CRDOEERE

PM Test Results Table

Datecior Signel Qutputs Before PM Service After PM
Senvice

Detector output [01] FID 30 T
Detactor output [DZ]
Tests Expected Result Actual Result or
Inlet Leak Tagt Pass

Pass
Inlet Restriction Test Pass

Pass
FID Jet restriction test If FID Installed Pass Pags
FID leakage test if FID Installed Pess Pass

Revislon: 204, lssoad: May 1%, 2024
Agile Document Number. DO13614
DE number: 44166.7597222222

@ Aglient Technologies, Inc, 2023
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Intuve Parts List Table

Note: The following kits are recommended for capillary and MuliiMade [nlets. [f this 15 B general PM and

the hos a pi setofl you may use the customer's consumables.
Part Description Fart Number ProductWodel § Tuantity
whete used Consummed
FID Jet 0.11inch [D §200-0176 G3950A 1
Inlet PM Kit 5138-6497 G3950A 4
FID Ignitor Glow Plug 19231-50680 GI950A 1
Bus Bolt with Washer G45B1-60260 G3gE0A 1
Guard Chip for SS Infat GA587-60565 G3350A 1
Guard Chip for MM| G43B7-60665 GIFH0A 1
Jumper Chip for 88 infet (4587-60575 C3gE0A 1
Jumper Chip far MMI G458760675 G3F50A 1
Column Cempression Holts G4581-80260 GIGE0A 1
Split Vent Trap Fitter (2pk) 6168-6497 G3SS0A 1

Service Engineer Comments

1f there ere any specific points you wish to note as part of performing the service ar other items of
interest for the customer, please wiite Include them in 1his box.

Service Completion

Service request number 8007559675 Date service completed 03 Mar 2025

Agilent signature Customer signature

Total number of pages la this o

Reviglon: 204, Issued: May 1%, 2024

Aglle Documen Number. DU013614

DE number; 44166.7997222222 Page __ ol
© Agilenl Technologies, Inc. 2023
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Aglle Document Number; D001 3414 - 1L
DE number; 44166,766722222% - Agileat rEE
© Agilent Technalogies, Ina. 2023 ‘
tonens ldauan
i
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JARAN) i3
CORPORATE SERVICES 3t EQUIPMENT CALIBRATION AND TESTING SERVIOES . A
53474 PATTANAKARN ROAD SDI 18, SUANLUANG, SUANLUANG BANGKOK 10250 C -’@‘
TELO-3717-3000-29 FAX,0-2719-9484 ptpliipbiniived
Equipment : Hot Alr Gven Cart. Ko.: 25TM579
Conditien As-Recelved: Usad ltem Poago: Zof3
Refarance : 2503-043T0C-3

Certificate of Calibration cer ne.: ssTusm

Page: 10(3

Equipment: Hot Air Oven
Manufacturer : Matmer

Model : UF 55

Sarial No. ! B212.0411

ID No. : UAE.WAD.00512556

Submitted by : United Analyst and Engineering Consultant Co.,Lid,
3 Sol Udomsuk 41, Sukhumy/l Road,
8angchak, Phrakhanong,

Bangkok 10260

Lezatlon ; Lab Fioor 2
Recelved Qrder : 18 March 2026
Calibration Date ! 19 Mareh 2025
Amblent Temparaturs ; (2610)°C
Refative Humidity : {50230)%
AC LIne Veltage ! {22022 )V

Calibrated by : Man Patianaporgpaiboon

KUM)«@L

Approved Signatory

Approved by !

{ ) Chakrit Waowwanjua
() Suwit Im]al
(v ) Kunchil Promprat

Issue Date ; 27 March 2025

The Ul arefora d probabiiity of appr ly 95%

This certiteate may ngt ba raproduced olhet than i full. except with Iha prir wiltlen
Approval o1 e hoad of Corporats Sorvices 3 . Equipmant Calibration ard T:ztinq Serviges,

(BNRT [NALaN

Procedurs Used :-
alibralion wara conducied uslng callbration procedure CP-OT02 based on TLAS G20 oscording lo direct
rmeasuremont method with Data Acquisition which connected with Resistancs Temperaiure Detector [ RTD }
and Tharmocoupls Type T,
The temperatura 6cala used was based on ITS-5C.
Condilion of this result of calibration
1R nce slendard Instrum
Instrumant Serial No. Cerl, No. Traceabls Dua Date
1} Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2, This certiizale is valld only o the item calibralod on date and place of calibration.
2. This cartification is raceable 1o tha Internalional System of Linit.
Ramarkt TPA : Technalogy Promotion Associstion ( Thalland - Japan )
Result of Calibratlan = (*} Without Adjustmant

Functlon of UUG* Temperalure Source
Fresh alr sotting : Close Environmant durlng calibration
iﬂ@mmm Finished
Tomp. {°C ) il 28
. REL Humid. { % } 48 55
AC Supply { Vol ) 221 224
[]
? Ref, Std. ID New: @
H 5 Callbration Pelnt
HE / Poslilon | (120,480)°¢ | {104)°C
P ;_g_ c ©
- 7 [ 5OTTE.01 | IRTD21
- L 2 23-017C-02 | 1RTD-2/2
3 2301TC-03 | 22-01RTD-03
4 23-1TC04 | 1RTD-24
Probs Instaliation Cetalls:  Dimonaion of Chamber : 5 28017C05 | 1RTO-US
- 6 23-01TC-06 | 1RTD-216
a= 50 om D= 0.50 m
b= 50 om - 080 m 7 23-01TC07_| 23-01RTD07
e 5D m e ors  m 8 2301TC-08 | 1RTD-2/8
Capaciy = 0.30 g (rot) | 23-017C-09 | 23-01RTD-02

LBNATT muRN




Equlpment : Hat Alr Qven Gert. No.! 25TMS79
Condition As-Recelved : Used llem Page: 3of3
Reference 2503-042700C-3
Result of Callbratlon = (* ) Without Adjustmant
Functicn of ULG* ; Temperalure Source
Frash alr setting : Closa
c. YUG" | UUC* | Temporatura P Ovarall
Point | Setting |Reading stablility unlfermity  |Varation Factor
('cy [ {*¢)}{*c) (£C) (') (|cy| k
104.0 104.0 | 104.0 0,040 0.43 0.78 2
120.0 120.0 | 1200 Q.84 1.3 1.6 2
180.0 180.0 | 180.0 0.49 15 1.8 2
1 '] d Temperatura ( °C )
Palnt Pasition -
('c) 1 2 3 4 5 ] 7 B g (ref.) (£C)
104.0 [ 104.335( 104.135] 104,363 ] 104.317 | 103.649 [ 103.7381 104,179] 104.2281 104.025 0.42
120.0 | 119.575} 119,356 119.807 [ 110.905| 118.994 [ 110.184 | 119.885] 119.884 | 120.064 1.1
160.0 | 180.286| 178.510] 180.401] 180.551] 179.281] 178463 | 180.195] 180.451 [ 180.374 1.2

Average* : The average of 30 valuas In each position.

Temparature stabliity : One-half of the greatest maximum difference of measurad tamperature at ary cne senscr.

Temperature unlformity : The maximum difference of measured temperatures at eny sensors and the measured.
lemperalure al the reference location which are observed at the same lime or at as close an cbservalion lime as
possiblo to datermine the temperature pattem or homeganeity within the chamber under steady-stale condltions.
Qvarall Variation : The Clfference of the maximum and minimum measured lemp es b i
uUuc @ Unit Under Callbration

Note @ The reporied uncertalnty of measurement was includad stabliity and excluded unifermity .

Tha repottad uncerainty of measurement was based on a standard uncertalnly multiplied by = coverage
factor k, providing a level of confidence of approximately 95 %.

~o0o-

TECHROLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 ; EQUIPMENT CALIBRATION AND TESTING SERVICES
3144 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 0-2717-3000 FAX. 0-2719-3484

Certificate of Testing

Equipment :
Manufacturer =
Model :

Barlal Ne. :

I No. ;
Recelved Date ;
Yast Date :
Reference ;
Submlited by :

Laharatory Condition @

Test Procedure :

Tested by :

Approved by :

{ ) Chakrt Wagwwanjua
{ )Ponpan Palpim
{v Salthip Meangmal

Issue Date :

Cert.No.: 25TW20
Page.t 1of2

DO Meter

¥sl

5100

116 101863
UAE.WAD,004/2554
14 February 2025
17 February 2025
2502-0473D5C1

United Anzlyet and Engineering Gonsuliant Co.,Lid.
3 Soi Udomsuk 41, Sukhuravit Road, Bangehak,
Fhrekhaneng, Bangkok 10260

Temperalure (25 +5)°C

Humidity {60220)%

In - hougs method = CP.CHE

by G i Technigue wilh Azlde Method

Walalak Elrithean

Sathp

Approved Signatery

18 Febryary 2025

, .
1enm7 llnwan wenasiumuny
CertNo.: 25TW28
Page.: Z2of 2 g i E\ E E] 5' E ’E 5 g
Z ¥ I - AR
Condition of this result of callbratlan ? ; : i g ! § % ; §'- |l ﬂ
i ' B Tle|®
H ! ! 3 e
1. Refersnce Standard Instruments : 3 : E H HHE E
This certificztion 15 tracaabla 12 the Internaticnal System of Unit through the reference standards : i % e Yy
leboratory of ial Callb Center, Techi Promotion {Thailand-Japan). 4 toE |~ ? g § 5
: 3 i 2
Instruments SerfalNo,  ID No. Certlficate No. Dus Date | E § %
1. Bursite . 130BU10 23CG1172 22 Mar 2025 | |
2. Balance 14233821 110RCO01 24MMIH 04 July 2025 3
2. S$landard Materlal :» i ] g g
Materlal Manulacturer Let.No, Assay : E ‘; E i
Sodum Thiosulfale 5-Hydrate AR KEMAUS 2203162447 99.6% i )
L
il N
Rasult : Dissolved Oxygen Meter Adjustment With Air 100 % ;

Dlssalved Oxygen Probs No.:  24F100202

Titratlon Methad DO Meter
Standard Ceviatl
(Azide Madification Method) Reading aneard Beviatlon
(mgiL) {mgiL) {mgiL}
822 B.22 0.0655

This repart was carlfied only for the ir wa tesled.lt is

o usa for study
Intend to use for advartising and refaral purpose (s prohibited. This report may not be repreducad
olher in full, without written approval of Lha iaboratory
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HAE United Analyst and Engineering Consultant Co., Ltd.

350l Udomnsuk 41, Sukhurmuit oad, Bangehal, Phrakhanong, Banghoh 10260

o etaray e Tel0 2763 2828 Fax 0 2763 2800 i

com E-mail;

[

Certificate of Calibration

Customer Name:

Certificate No.: 250422-1-8L002-25
Code No.: BLO0Z-25
Page: 1of 3

United Analyst and Ergineering Consultant Co., Ltd.

Address: 3 Soi Udom suk 41, Sukhumvit Rd., Bang Chak, Phar Kraneng, Bangkek 10260

Equipment: Electronic Balance

Manufacturer: Metiler Teledo

Model: AB20¢-5/FACT

Serial No.: 1129361010

Asset No. : UAEWAS.002/2552

Bullding: K/A Floor: 1 Room : 10T

Recefved Date: April 22, 2025

Date of Callbation : Apdl 23, 2025

Calibratlon Conditlons;  Temperature 228 °c to 234 %
Humidiy 548 % to 68.9 %
Pressure 756.6 mmHg o 758.2 memHg

Calibrated by: Sakkarin Srirahang

Appraved by: Suwit Chotnok Signature: &&H}Z

Issued Date: April 25, 2025

Note : 1) The Urcertainties are for a confidence probanility of approximately $5%

2) This Certif cate is valld only to the Hem calibrated on date ana place of calibraticn,

3) This Certif'cate Is Issued In accordane with tne conditons of accreditation gransed by the Thai Laboratory Accragiation
Scherne which has assessed the medsuremant copabil ty of the laboratary and 115 traccability 1o recognized hational

stardards and 10 the units of measurement realized at the conesgonding national standards laboratery, This certificate

may net ke reproduced other than in full except witn the prior wrizten approval of tha Un'ted Anslyst and Engineerng

Consultant ConLtd, (UALY

tanans leuan

u E United Analyst and Engineering Consultant Co., Ltd.

3 5ol Udomsuk 41, Sukbumviz Road, Bangchak, Phrakhanong, Bangkok 10260

%—\.
T A
fremmrentefrvions

Pt ot e vrts. Tel 13763 2878 Fax 0 2763 2800 wwirussconzultsnt com E-mail uae@uarconsultant cam

Certificate No: 250422-1-BL002-25
Code No: BLQO2-25
Page! 2of 3

Equipment: Electronic Balance Manufacturer, Metter Teleco

Model: AB208-S/FACT Readabllity: 00001 g
Serfal Mo 1129361010 1D No.t UAEWAS.002/2552
Max, Capachty: 220

Callbration Dats: Apnl 23, 202%

Condltion As-Recelved: 1 Condition

Condition of Ecqulpment:
Condition.of This Sesult of. Callbration:
1. Callbration Method:
2. Beference Slandrads:

This irstrument was catlaraled by metnoe UALCP.CAL 008 InHoste Melhod based on URAS LaD 13 : 2022

Beferance Standard; todel Serlal Mo, Calibrated By Certificate No, Ttaceabliity
Standard Weigh: Class 22 LOHL) 1mgtoiky  BTASION2Z AMARC 25 009355 benienTowd>
Standard Weigh: Class 1 (0K 1mgio 200 11119512 RAARC 4012840 gl Toleds
{nstrument Medel Serial Mo, Calibratesl By fedificate Mo, Traceability
Thenmo-Hygro-Earo Meter K- 38250 hrdsast LSS SN Sunsan Geltny
Therma- ymo-Earo Keler MHB-33250 LK ABAST A 250795 THA

3. This cartification i traceable ta 5| Unit

4 This certification was cartifled only for the indtrument vie callbrated

5. This result of calbrztion wae found accurate as show on date and place of calibralion enly,
€. Thiough the reference standard Laboratory of AMARC 25-00535% Callbration 0152
Calibiaten Result

1. Pepeatabilty of Réaging:
Nom'ral Valua (g}

] Standard Devtation of Reading (g
200" 0.000045

2. Eecentric or ofi-center ioad ng
Amass of 100
The Batarice reading obitained Is yiven in 1he table.

g was placed and maved to varlous position 0 pan

: 2 3 + 5 Maximum
[ (0 w ) w Differance ()
1000000 59,9396 55,0597 102,003 3020005 nooes -
wonens et

UAE United Analyst and Engineering Consultant Co., Ltd,

2501 Udomsuk 41 Sukhumvit Rozd, Bangchak, Phrakhanang, Bangkok 10360

0wt

o e e Tel0 2763 2823 Faa 02753 2000 wwer

jtantcom £ mail

Certlficate Mo.: 250422-1-8L002-25
Cotle No.: BLOQ2-25

Pagei 3of 3
Equipment: Eteclronic Batance tanufaciurer:  Mettler Toleds
Madel: AB204-5/FACT Readability: 0.0001 g
Serlal No.: 1125361010 D No; LIAEWAS 00242552
Max. Capacity: 220¢
Callbration Date: Aprl 23,2025
Callbraten Besult {Continued)
Calbraton Range: b-206¢
Call Adjustment: Internal Cali
3, Error of indication from nominal or conventional mass value:
Nom'nal Value Reference Value Indication Correction Uncertainty Coverage Factar
i o W o) (tmg k
Unload 0.0000000 0.0000 00000 0.10 2.05
0.01 0.0100025 0.0089 20001 299 205
0.05 0.0500056 0.0500 0.0000 0.30 205
0.1 0.1000017 00939 0,0001 2.0 205
0.5 0.5000133 03000 0.0008 2140 205
1 12000105 1.0008 0.0000 0.10 205
10 10.000010 10.0000 0.0000 0.11 204
a0 40.0000%6 40.0000 00000 0.14 200
50 50.000056 50.8000 0.0001 213 260
&0 80000107 £0.0000 0.0001 018 200
100 100600163 $9.599% 0.0002 217 200
120 120.00015 1199959 00003 021 266
150 150.000165 149.9958 00003 924 200
160 160000175 1599997 0.0005 026 200
200 200.00012% 199.9958 0.0304 03 200
. Effect of Tare test:
Tare Load Test Load Indication Correctlon
5] i5} ty) L4
20.000041 19.999% Q.03
40.000076 9.999% 0.0202
100 $0.000056 52,9997 0.0002
£0.000107 79.559% Q0002
100.000168 108.0004 -0.0003
Ramatk;

The ieport urcernanty of messment was beted on stardard unecdiety mutisied by caversge factor b, providng lﬁ-ﬁm‘:}ﬂﬁgjﬂﬁ .

a--o-End-o-—a
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Calibration Certificate

Certificate No.:
Client name:

2502226-001-01
UNITED ANALYST AND ENGINEER[NG CONSULTANT CO.LTD.

Due Date
2Jane2t
04 Frb26
Due Date
1 Kav2:
WFen-Th

N3C-TISI.-TIS 17023
CALIBRATION 081

Address: 3 Sol Udomsuk 43, Sukhumvit Road,

gchack, Prakh qkok 10280

Pogelofd

Equipment: Etectronice Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: CO09OT1IBYZ
1D No.: UAE,WAD.012/2563
Order No.: 2502226
Qperation No.: 2502226001

Date of Receipt: 19 March 1025

Date of Calibration: 20 March 2025

Calibrated by Appraved by o N

Mr.Yothin Charpensuk

Sclentist { Mr.Pheraphet Tusnjit )
Manager, Dlvision of Callbration Laberatory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team
The igs arc for a confi of 95%

Ths Cert ficate 18 issued in accordance with the condbions of axcreditation granied by the Thal Laboratery Accreditation Schere
which has assessed the measurement tapabiity of the labhtaiory ard ns traceabhity 10 recagmized natonal standards and i the
cnits of mezsurement reatized at the comesponding national standards tabarztory. This certilicats may not be repeaduced ather
tnanin fLll except with the pndr written aoproval of the Natonal Food Instituta.
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Calibration Report

Cartificate No.: 2502226:004+01

Equipment: EleGronic Batance Manufactursr:  METTLER TOLEDO
Model: XSR205D) Reselutlon:  0.00001 9/ 05001
Serinl No.: 0009071872 IP Now: UREWAD HI2/2563

Capacity: 8297209

Date of Calibration: 20 March 2025 Pagelold
i Condith Athient Tempersture. 212 : 06 ¢ RelatveHumality: 8 @ 35 %

Place of Callbration; 208 Baance Apam, USTTED ANALYST AND ENGINEERING CONSULTANT CO.LTD,

Condition of Equipment: Good Conditon

LCondition of This Resylts of Calibration;

1 Calibealion Method: NFJ Methed W-MA-O01  In-House Mothod based en URAS Lab 14 : 209

2. Reference Stondards:
Befermncs Standard Hodel Serjal No, Callbrated By  Certificate No, Pue Date

Stangard Woight Class E2 1mg to 200 B505567572 hi~1 MIARI005 19 Apnl 2025
Instrument Hedal Sorial No,  Calibrated By Certificate No, Bue Datg
Therrig- Hyged Mot B0%-H] RELBIM Q1223 Cuakty Renorn QRIS 10 February 2026

3, This ceruficzuion |s traceablo ta 51 UWT
<. This cortilicale was certified orvy for the istrumeit we colibrated,
s thawn on daie and plare of ca'ibretion ol

& This resutt of cahbration was foud ac
Calibration Resufts:
1, Repeatabllity of Reading:

Nominal valbe [ g ) Stendard Devilon of Reading tg)
a0 0.0000082
80 0.0000042
100 00000900
200 0.0000000

2. DH-Center Error:
Amassol 10D 0 wal DIBCEO and mowed 10 v DOYIIN 0N KA
The balance reading obkamed |5 giver i she ok,

o, bS]
o) e}
T o @ /
& =]
1 2 3 4 5 L] (aximuny DifTerence)
C oo g e o 3l 3]t g b opy {9
0.0001

Ny,
& ,
Sasry
- =
FEANNSSU UL WAOSID AN 0Ua WS 2 X
QUELSAISAaNUI AN S aRamresLIMIS ! I//‘A\\\g

it e
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mamteot oo Foog ndusha Laboratory Sence Cerrer CALIBRATION [C81

Calibration Report

Certificate No.: 1502226-001-01

Equipment: Flecrnnic Ratsce Manufacturer: METTIER TOLEDO
Model: x5820500 Resolution:  0.00001 g1 0.0001 g
Serlal Na.t 005071872 10 No.i LASWAD.012/2563

Gopocity:  B7912209
Date of Calibration: 320 Harcn 2025 Pagedofd
Calibrasien Resultss  (Continued}
Calibration Rangs; 080 g
Calibratlon Adjustment; Internal Caltbration
3. Departure from Nominal Value; (Range: 0 - B2 g ; Resolution: D.00001 g )

Homingd Yalue Siandard Value Average Readrg Cartection Untertainty Coreerege Factn
{49 ) i 9 } { g 1 i_9. % {+ g ) L3

Adnkoad D.000000 0.00000 0 00000 00000085 2.00
[ ei] £.e01003 550100 £.00000 0.0000052 200
0005 008062 9.60500 01000 0.00000gY 200
1313} £.010003 801000 o oo 0.O0GH0A Y 200
4] 0.049996 0.05000 000000 00000058 .00
a.! £.100011 0.10000 0 00001 0600011 200
0.5 £.500016 0.50000 0 00002 0.600014 200

1 1.000003 1.00001 -0 00031 0 0016 2.00

z 2000023 260005 -0.00003 0.000017 200

H 5000018 5.00005 -0.00003 0.000021 200

10 10 000009 10.00005 -0.00003 0.000076 200

20 20000030 2000012 -0.00009 0000037 2.00

3 10.000039 3000012 -0 00008 2,000050 200

] S0 BOGIZR 5000014 -0 00931 0 O000KE 200
Bl 20 (00067 4000020 =0 00013 000011 200

AT WSS LRI ECETaanLEITS L 23
AloZcdDaUEAN S gma NS ELaNAS E //:\\ S

Founcanan for Ircusmal Levetapment Natanal Food nem re A
Foce ndusmal Laborarcry Suivee Cemer eI
Calibration Report
Certificate No.s 2502236-001-01
Equipment: Elegtmale Batance Manulacturer:  METTLER TCLEDG
Model: XSRP0STY Resolution:  0CODL g/ 00001 g
Serial Mo CO050/1672 10 Nt LAE SWAG0122563
Capacity: 81/ 220¢
Date of Callbration: 20 March 2035 Page4 of 4
Cotibratfon Resulte:  (Continued)
Cafibration Range; 280200 g
Catibration Adjustment: Internal Calibration
3. Departure from Nomlna) Value: (Range: »80 - 200 g ; Resolution: 0.0001 g }
Naorrunel Value Standard Yalue Averane REMING Conegtion Uneertainty Coverage bactor
(9.1 { g} [ 9 ) {9 ) {4 g ) L]
L] 90.00010 50,0507 000 000015 200
100 108.COD06 1000001 00000 00016 200
1 11000007 110.0001 0.6000 0.60017 200
130 120.00009 1200003 00021 0.60018 200
13 13000030 130,000 00001 0.00019 200
140 14000913 1400002 -0.0001 0.00019 100
150 15000509 150.0002 00001 £.00021 200
180 16000630 1600007 00001 200022 200
120 17000012 1200002 -0.0001 000023 200
200 200.00013 200 0602 L0001 0.00028 200

The reporied unecrtamey of measurement was basod 06 & SeNdard uAcertanty muripieed by & Coverhge foctor 4 , peovding @
level ef confidence of appraximately 55 .

End -
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Calibration Certificate

Certificate No.: 2501226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Sal Udomsuk 41, Sukhumvit Road,

Prakh 10260

Page 1nofd

Equipment: Electrontc Balance
Manufacturer; METTLER TOLEDD
Model: XSR205DU
Serial No.: €210685394
ID Nou: UAE.WARO,010/ 2565
Order No.: 2502226
Operatign No.: 2502226-002
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  mMr.vothie charoensuk Approved by b N
Sclentisk ( Mr.Pheraphat Tuanjit
Monager, Division of Callbration Laboratary
Date of Izxug: 25 March 2025 Responsible for the Technical Management Team
The uncertalnties are for a canfidence probability of approximately 95%

This Certficate 15 Issuad in accordante witk tha conditions of accreditation granted by the Thal Laboratory Accreditation Schenic
wiuch has assessed the Mmeasurement capsbility of the laboratory Bnd its tracezbility 1o recogaized notlonal standards and to the
uruts of measutement realiret at the correspondg natonal stantards labcratory. This cerificate may nat be reproduced ather
than m full xcept with the prior watten approval of the Kat onal Food Institute.
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Calibration Report
Certificata No,; 2502226-002-01
Equipment: Fleetranic Balance Manufacturer:  MFTTIER TOLEDO
Model: XR20500 Resolution:  0.00001 g /0 00D1 ¢
Serlal Hou (712685389 1D ol LAEWAO(10/286%
Copocity: B1g!220g
Date of Calibratlon: 20 march 2025 Pagu2 ol 4
[« it Anteent 212 ¢ 06 Relalivg Mumigiy 46+ 35 %
Place of Calibratlon: 208 Balaet: Roomr, UNTTED ANALYST AND ERGINEERING CONSULTANT CO..LTD.
Condition of Equipment: Gooe Condtan
Condition of This Results of Calibration;
1 Caibravon Method: HFI Mothod W-MA-GD1  In-House Method baend on UKAS Lab 14 : 1019
2. Aeterence Smacardy'
Beference Standard ~ Model Serlal No. Collbrated By  Cedificate No, Duc Date
Stanazd Waght Clacs E2 1mg ta 200g 8505567572 w MAMI0US 19 hprd 2625
Instrument Model Sorial Ho. Caliproted By Certificate No, Dye Date
Thermia-Hpgte Meter Bl NFLETH 017423 Quatiy Rebarn QRI503<2 1N Febriary 7074
3 Ths coruficatiar 1s waceatke to §1 UNIT
4 Ths cerificate wes certifed only for the instrument we calibrated
5, ThS 1eSul of Cahibratian whs found acturars: as shown o date nd pace of cabbration ony.
Calibration Results;
1, Repeatability of Reading:
Homing Value  ( g ) Scandard Deviation of Read ng 131
a0 00000052
a0 0 DOODCH2
g 0.000000
e Q000500

2. off-Center Error:

Amassof

1 g was placed and maved o vasiaus phufion anwn,
The belange reading gukaned ki giver i he tagle.
e N
o 6 ; :
L ( @ ) £ 2
o DR O RO
: (GO '\ */,’ ; O ] [OR \
i [m] [m]
H 2 ¥ £ 5 b [Mameum Di'erente]
t oy e )t o3t pyfet 9 }If 53 {9}
1000001 | s00.0001 | opooon { 10onaot | roosor | :o0.0om 0,000
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Calibration Report
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RATION D01

CaLIS|

Certificate No.: 2502226-002-01
Equipment; Elggtranic Batanee Manufacturer:  METTIER TOAFDO
Model: XSR20500 Resolution:  0.0003 9/ 0 Dudl g
Serial No.: C21068535+ 1D Now: UAEWAD.DIDi2555
Capacity: 52¢/220¢
Cata of Calibration: 20 Mah 2025 Page3ord
Calibration Results:  (Continued}
Colibration Range; 080 g
Calibration Adjustment: Internal Cabbraben
3. Departure from Nominal Value! (Hange: 0 - 82 g ; Resolution: 0.00001 9 )
Homing' Value Brandont Value At age Reading Comecugn Uncertainty Coverege Factor
{9 } 8] (g { g2 (+ g ) 4
Lot 0000000 000000 0.00000 0.0000047 200
2001 0.001003 0.00160 0.00000 0.0000030 2.00
0,005 £.005003 0.00501 -0 09061 0.0000097 2
601 0010003 601007 -0 0007 0.0000039 200
005 0049996 0.05001 0,00001 0.6000095 100
9.3 0.160011 0.10007 003001 2000011 200
a5 0.500016 250004 069002 0000014 100
! 1LUOHDS 116008 0 07003 L0006 200
F 2000023 200008 000 0.0000:7 200
5 S000615 5 C005 DLH08 0.000030 2.00
10 12 000005 1000605 00000 0000016 200
0 220038 20060607 000004 0000037 100
k) 32000099 30 00013 -0.05005 0.000050 200
ol 53 00028 50 00008, 00005 1 00008K 200
) 2300057 000033 -0.00005 QoL 700

EEER R EL TR TIR BEN T ER NS S ch)
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Faed hdustaal Lasoraroy Seivce Comir

Calibrat

Certificate No.: 25022256-002-01
Equlpment: Electronic Balange:
Model: KSR30U

Seral No.: C210685394

Capstity: 829230y

Fourda'on tor Irdasmal Development hatonal bood Insiure

ion Report

Manufacturer:  METTLER TOLEDO

Resclutien:  0.00001 g/ 0 0091 0

10 No.t UAEAWAD.D10/2565

Date of Calibration: 20 March 2025 Prge4otd
Calibration Resylts:  (Continued)
Lalibralion Rangg; =BQ-200 ¢
Calibration Adjustment: Internal Calibration
3. Departure from Nomiral Value: (Range: >80 - 200 g ; Resolution: 0.0001 g ]
Fomnal Value Stangary Valpe Averape Reading Cortactnr uncerainty Cuwerage Faoor
i 5 ) [ ] [ g ) L33 {+ o ) A
) 40 03030 LR 1or) - OO 200015 208
109 10 00X 100.000) 00000 400016 200
1 110.00307 110.0002 -0.000¢ 000917 2
120 120.00009 120 10002 0.000¢ 2.00018 200
130 130.00010 130 K12 -0 00: 000018 200
140 146.00313 123000 -0.0001 000019 200
15D 150 00309 159.0002 -6.000% 000021 200
180 150 00010 163 5002 -6,000¢ 000822 2.00
byl 170 00z 170 0002 .60 0.00023 200
2] 200.0012 200 5002 0.000: 0.00028 200

The réported ungena by of MIATEMEn: was D2cd 012 Randard uneeraimy mu'tiphed by a coverage factee &, praviding &
level of contdence of aporowimately 35 %,
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Ceetaiod Laboratory ECAFE 17025,
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Ceetfican: Page 20l 2

Urriod Analys? snd Engrecring Comultart Co, Lid. (LAE
Cermied Laborarory ISG/EC 17025

| H P\N N k Hanna Instruments (Thailand) Ltd. \\:\g//;;
‘ INSITUM@NtS 0674t bbbt semerss, SR

Huaykwang. Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541 3198

Centificate No. : HIT-2510-0375

Page: lef 2
CERTIFICATE OF CALIBRATION
Equipment ! COD Test Tube Heater
Meter Model ! H1839800-02 Serial No. = HO185001
Tube Heater : 25 Vial Capucity Resolutlon : [k}

Temperature Range : (~101 160Y°C Temperatore of Reaction 2 150°C
Munufaciurer: Hanna Instaunents Made n: Romania
Condltion As-Recelved : Used Product Reference : RE250401
Amblent Temperature @ (25%2 )QC Relatlve Humldity : {50 15)%RH

Cuslomer pune United Analyst and Engineering Consuliant Co.. Lid.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanang, Bangkok 10260

Recelved date 5 March 2025
Callbrate date : 7 March 2025
Issue date ; 7 March 2025

Callbrated Locatlon 5 Hanna Instruments (Thailand) L1d.

Calibratlan Procedure ; This calibrator was conducted by using in-house: calibration procedure

CP-04 by using cetified reference slandard instruments.

Calibzated by 3  Mr. Pichit Penhiong

.
Appraved by : =z /

0 Mr. Channarong Seinak Mr, Anan Suwanchaisakul

Authorized Signatory
i
EETHRNNN
E‘i Instrumants
L {Theiand) Limited
This certilicate was centified only for the instrurment we calibrated,

This result of ealibralion was found accurate on dats and place of calibration enly,

** This certificale may not be reproduced other than in fill, excepl with the prior writign **

approvel of the head of Hanna Instrument (Thmlmﬁﬂﬂﬂ'lﬁ‘luﬂquﬂu

Certificate No, : HIT-2510-0375

IS

instruments Page<2or 2
Condltlon o{shis salltradlen cesnlts
Relerence Standard Instruments : This certification is traceable te the intematienal uoit &f unit maintained through:
Instrupents Model Serfal No, | Ceetifleate No. Tracesble
Data Acquisition Switch Unit 4970A MY44065265 | WK2407-141-1 WK Eleetric Co., L.
Technolegy Promotion
Diigital Therme-Hygromeler HT-1715D ALOTI55 25H171
Association {Thailand-Japan).
Calibeation Result:
M Temp Scurce A y for COD Reactor,
Cupaclty Neminal Valze Average Value Uncertalnty of Measurement
tvial) °c) o) %)
25 Yial 1504 0.4%
Unit ; °C
(1A) 2A) aA) (4A) (5A)
150407 | 150,377 | 150269 | 150402 | 150422
(B} (2B) {3B) (4B) (5B)
150.426 150.3%4 150.644 150.650 150.542
ae) (20) c) (4C) (5C)
150477 | 150303 | 150627 | 150.257 | 150.1%6
(1) (2D) [&10)] {aD) (5L)
150462 | 150456 | 150,199 | 150.406 | 150.102
(IE} (2E) (3E} 4E) (SE)
150185 | 150.313 | 150.235 | 150,460 | 150442

Figure: Shows the location of the lcmpertiue Source,

“The report uncertainty of measurement was based on 2 standard uncerainty multiplied by a coverage factor &= 2,

pravidieg e level of confidonce of approximately 95%

** End of certilicaie **

tonaslaumuny

CrossLab

From Luigh 1o Duicome

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides faztory recammended service for your analytice!
systems Lo assure rellasle operation and the accuracy of your results.

Delivere! by tighly walred and celified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating a1 thelr peak. This checklist will he completed at e
end of the service and provided to you as a record of the installation,

Nate: Whitc non-current preduction AA instrument and or accessory models are not covered
specifically in this document it can be used as a basic reference.

For more informalion about Agilent Technologies services please visit our wab she using the
following URL  httpet/wiven agilent cam/ien-us/services

Introduction

Customer Information

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

2 A customer representative should be available to the engineer wehile performing the preventive
maintenznce procedures.

3 Any parts, nol included in the Paris Lists section of this document, ere not part of the
recommencded Preventive Mainienance service, ror ara they Included In the price of this
service.

4 1 3 system requircs the use of oxtra or special pracedures and/or parts for the maintenance
service, then these must be ordered separately end charged as a repair, which may ingur
edditicnal ¢osls.

Fevislon: 10 D3, Issued. Hovember 2021

& Agilert Technologies, tne. 2021

wenanslumuny




Agilent
CFDSS La b Irstrument Preventive Veintenance Checklist

From e o Dtz

Important Customer Web Links

«  For more information about Agitent Teennolagies services, please visit our website using the
following URL: hitp./feaviv.agilent comécn us/products/crossiab-instrument-services/service-
repair

»  Toaccess Agiers University, visit hitpe fwww.agilent.com/crossiab/universily/ ta learn about
training aptions, which include onling, classroom and ansite defivary,
A training speclalist can work directly w.th you 1o Felp determine your best optiens.

«  Auseful Agient Resource Contor web page is available, which includes short videos on
maintengnce, quick lists of consumables for new instruments, and ather valualite infarmation.
Check cut the Resource Page here: hitps://www.agilenl com/en-us/agilentresources

+ Need technical suppon, FAQS, supplies? - visit our Suppart Home page at
hutp/vaww aglient.camysearch/support

=  Getanswers. Shara ingights, Build connections:
Jain the Agitent Community at hitps:/fcommunity. agilent.com/welcome

Service Engineer's Responsibitities

» Centagl the customer and ensure that all necessary supplies are available before the
preventive maintenance visil,

= Confirm the ability of the instrumant to deliver continued sale operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Malntenanea Scope of Work to make this declsion.)

= Only select Ikose pages thal relate to the system or medule being servicec.
« Tomplete rmply fields with the relevant infarmatian,
« Complete the relevant checkboxes in the checklist using cither & "X" or Lick mark “v"

« Check "Sgction nal app! cable” check boxes Lo indicale services/tasks not delivered, as
appropriale.

« Complete the Preventive Mantenance service in the order of the tasks listec.
« Compiete the Service Review section together with the custamer,

s Complete e fields for page numbers al the feot of each selected page

» Complete the total numboer of pages lield in the Service Completion section

+  Ask the custamer 1o sign the Service Completicn section including tne customer's and your
signature.

This inforrmation is subjeat 1o change without notice.

Fwin 21 8200 bsoed Masember 2201
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fossLa Instrument Preventive Maintenance Chegklist

Fiots ot 1o Oatitrnc:

Instrument Mantenance

System Information

O Cherk this box if an instrument canfiguration repori is altached instead of comaleting the
table.

— - . .
[Inslmmml System Numeend IO | 24055 RRS
i
Instrument System Site and 1
Location e |

Wailed _?ma\_-‘p\_ and Taiveerimg Congu Vot

List the Serlal Numl
... Comganent

List System Component Product Numbers
t e .-

E T ARE000Y

Preparation, Safe operation and Initial performance check

Reviszn 1009, ted Hoeember 2021
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Fn ke 1 Dgnorm
O Agilent AA safe operation flow charl inspections (1o determine if the PM ¢an be performed}.

NOTE: if by [ollawing the flow chart the instrument is deemed to be unsate for continued
use you MUST NOT continue PM work. Inferm the customer immediately of the Agilent
recemmendation that use of the Instrument be diseontinued.

d Discuss any spegificissues with the customer before staring,

QO For HF appiication syslams, if standard sample introduclion system was not installed, ask
the customer 1o install . %

El Review Lne Instrument logbook for recorded problems and comments
|j Save instrumerd contrel seltngs before starting the prccedure,
Y Performa gereral inspection of the systemn for ¢'eanliness.

Check for proper instaflation of parts, assemnlies, sensars etc.

& Check systern for required instaliation of compencnts, scitings os defined by current
Service Notes

Check for required fimware updates and verify vilh custorners if they would like them
installed.

Ei Use SVD to perforn a Full Wavelength Scan far Cu HCL - "As found test_1"
E’ Perfarm a Basic Cu ABS test - "As found tes1_2”

Print the Detalls page or screen captures of the test results and 2ttach 1o the end of this
checklist.

[z o 128, lbaaed Mevemba 1521
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Fiore bzt ta Duceme

Preventive Manenance Froceduras

FLAME SYSTEM section

Q Section nat applizabie
d Revlew and confirm instrumant canfiguration dala in S¥D

E’] Conlirm pawer supply voltages using the SVB Power Supply diagnostic.

EEI For Pual Bearn Instrurments - Confirm REC frequency using the SVD RSC frequency
diagnastic.

LI/ Check the burner adjuster contrals for complete and free movement If the baracr adjuster
needs lubrication, use Molykote 321 or mineral based molyadenum disulphide grease:
d Run 8¥D tests lo exercise all motor driveg gver the ful range of their travel:

¥ Monochromater drive
Slit drive
Lamp selectar

Q ABA

Onptics components

Ef Cheek that external optical surfaces are clean - Clean or replace as required
4 Use svo and perform Mena Wavelength Correction.

Eﬁ Use SvD and perform Siit Calibration.

u] Use SVD and perform Grating Squareness Disgnostic.

@ use SvD and perform Zero Order Offset/Mono Comection.

Iﬁ Use 8¥D ard perfarrn Wavelength Repeatability,

Ef Physiczlly inspect selected HS lamps (qustomer 10 supply per their choice) and measure
the % Gain for each lamp. Advise cuslomer if lamps are shaving emiss on degradation due
to age.

Check that the signal energy of the D? and HC lamps track properly. Advisz cuslomer if
their 07 lamp is showing ermission degradatien due to ape.

Aewgion 1509, 15oaed Nowemibe 2027
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FusinInsgfi 1o o

Sample Introduction and Atomization

d inspect the burner interock plate 1o ensure that the interlock pin is secure and carrect for
the burner type.

Instrument Preventive Maintenance Chacklisl

i Clean the burner slot with e clean white card.

!Zf Check the unifermity of the stol width,

ﬁ Clean the burner if required.

l'd Change the burner ¢-ring

Eﬁ Clean the nebulizer, spray chamber and licuid trap

ﬁ Change all o-rings and eals in the nebulizer, nebulizer block and spray chamber,
@ Check that the pressure reliefl bung releases readily.

ﬂ (hange o-rings on the fusl and oxidant delivery barbs

A Leave the lfiquid trap EMPTY and verlly the flame will not ignite in this state.

Ef Refill liquid trap and check that overfill drains freely inlo the drain/waste tube.

d Check the drain/waste tube for good drainage. It should net have light bends, kinks or [cops
and tha lower end must be above the liquid level in the waste vessel

Check and clean the igniter electrode

ﬁ Pressure test for leaks

E{ Lenk test gasbox internal cormponents and connections

D’ Creck safety interiock status end operalion using the SVI interlock monlioring diagnestic.
Angtytical performance for Flame systemns

i Ignite a flame.

& Check that you can adjust the nebu'izer uptake rate from 4 to 6.5 mL per minute.

= Oplirnize the instrurenl ready to perfarm Cu sensitivity test,

@ Create a manual method to per‘arm a Basic Cu ABS test - “Final Perfermance iasting”

Run a PM completed sensitivity test for 8 5 ppm copper sample and record the resulls in
the AA PM Performance test results and measurements table.

Rewalgn 16.00, Io5ued Movember 192

CAgilenr L b
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FURNACE SYSTEM section

ﬁ Section nol applicable

Electronic components

0 Review and confirm instrument configuration dala in SVD

3 Confirm power supply veltages using the SVD Power Supply diagnostic.
O Run SVD tesls 10 exercise all motor drives over the full range of their travel:

O Monochremator drive
o St drive
Q Lamp selector

Optics components

0 Check that external optical surfaces are clean — Clean or replace as required
1 Use SVD and perform Mono Wavelength Correction, :

0 Use SVD and perform St Calibration,

0 use SVD and perform Grating Squareness Diagnostic.

O Use SVD and perform Zero Order Offset/Mono Correction.

0O use 8vD and perfunm Wavelangth Repeetablity.

0 Physically inspect selected HC famps (customer 1o supply per their choice} and measure
the % Gain far each lamp. Advise customer if lamps are showing emission degradation due
10 age.

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

O Pressure test for gas leaks

O If the coole- system s accessible {stand-alone) check for correct aperation and
coolant/water leval - Lhigincludes any temperature and pressure soltings plus filter
cleaning {air flow and water)

00 Inspect the GTA workhead! water hoses and connections for leaks.

£ Check all graphite compenents and replace if necessary.
Fzvzion 13.00. Isaved Hovember 2021
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Frore gight 1o Duieres From Intight 10 utzme:

u] T;be d 0O Remove the T-piece by disconneating the pump tubes, the pump bands and afl other tubing.
QO Electrotles
o Shroud T Place the T-piece in an utrasenic bath containing strong detergent 1-5% Decan 30 o

1 Gheck and clean 11e end windows on the workheal,
0 check safety inlerock aperation,
QO Oplimize the instrumrent ready Lo perform Cu sensitivity test,

Q) Run the sensitivity lesl for a 25 ppb copper sample and recard the results in the resuits
table,

PSD autosampler accessory for Fumnace systems

'j Seclian NOT Applicable
QO Check condition of the PSD capillary — replace if necessary

Q1 Check condition and ogeration of PSD syringe — ensre it does not have air locks and
bubbles.

O change PSD rinse hottle o-ring
[ Check and clean the rinse vessel

U Chock the drain e lor good drainage. 1L should nol have tight bends, kinks or laops and
the lower end must be above the liquid level In the wastes vessel

U Ensure that the waste vesse! Is suitable for use with the furnace system.
MJWD. i .

lj Section NOT Applicable

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

[ Adjust each roller so that it rotates freely.

U wipe clean the pump rotor rollers and pump bands with a dry clean cloth,

Q) Ensure that the presser arms ard the surfaces near the pump are frea from dirt and spiils

O Remove the pump module resr cover and check for the incursiar: of liquids and any signs of
corrosion,

O Re-torgue the nuls that fasten the motor meunting pates to the chassls

L) Check clips securing the diluents holder and replace if necassary.

I Disconnect, clean T piece, and rezssemble the tubing using the following steps.
Revision. 1300, 155 g Haveribes 2621
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simitar, for approximalely 5-10 Ininules.
0 wash the T-piece under a tap with a strong flow of water

O Rinse with distilled water through ali of the infets In the reverse direction to normal sample
flow.

Q) Reassemble.

d Section NOT Anphcable
The Agilent SPS 4 autosampler 15 designed 1o need minimal maintenange.
The following maintenance requirements are suggested to maintain the performance of the
autosampler,

DO Cleaming the spill tray, rack Iccation mat, end frames and chassis accessories with a damp

sofl cloth and diluted mild detergent,
O Cleaning the autosamoler cover panels with domestic window cleaner,

O checking the X- axis and 2- axis drive belts for cracks, splits. damaged 1eeth, excessive
fraying, color changes or degradation from furmes..

&1 check the X axis, Thota exis and Z axis FFC cables for ¢racks. incorect positioning.
dameaged edge or damaged connectors.

NOTE: The autosampler requltes no extra lubrication throughout its lifetime.
For further details refer to the $PS 4 serace manual G8410-90050),

Eﬁ Section NOT Applicatle

O check the x-axis and z-axis iming belts - Replace if there is are any cracks, splits or color
deterioration and belt tension.

O Check belt tensians - adjust if required

O Check the lubricaton pad for single x-axis shafl. If pad is dry or customer has observed any
vibration or erratic mevements of the x-axis cariage, add } mL of Dow Corning 200 ® Fluid,
200 CS into the well.

O Check the auto-sampler ability to find tute positions - Calibrate if required,

Q Clean the exterior surfaces of the accessary with soft ‘int free cleth. This cloth can be
darnpened with warm water o a mild detergant, Do not use organic solvents or abrasive
clegning agents.

Rz o 1790, frvued Noveraber 201
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Semlaiia Daxme

Vapor generation accegsory VGA (hydride generator)

Instrumert Preventive Mamtznance Chackl-st

Section NOT Applicahle
Inspect VGA gas supply hose
Inspect/replace VGA pumptubing

u]

a

a

O check low gas pressure interlock setting - adjust if required,

O check precision orifice gas flow setting - adjust if required

O Check vas regulator pressure (o 26 psi (325 kPa) - adjust if required,
a

Clean the exterior surfazes of the accessory with soft lint free clcth, Thig cloth czn be
campened with warm water or a mild detergent. Do not use organic salvenls or abrasive
cleaning agents,

UlteAA lamp accessory (external)

@ section NOT Appticabie
3 Check the condition of (he power cable.

[ Clean the exterior surfazes of the accessory with saft lint free c'cth. This cloth can be
dampened with warm wata or a mild detergent. Do not use organic solvents or abragive
cleaning agems.

Restore System
O 1f you have allered the customer's instrurmentation duting the course of PM, restore to the

origina! status 10 allow the cuslomer te conduct their normal eclivities (e.g., reload the
customer's method.)

Guidance

If the PM service Is performed prior to a galificatlan service, then use the qualificatian procedure
as a guide for final instrurent set up and checkout

Repvrgen 1100 Lo Newomber 1927
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Instrunient Preventive Maintenance Checklist

S:gnature Page
Service Review

Ef Attach available reporis/printouls of all 1ests to 1his documentation.

a, Record te Preventve Ma nlenance service activity in the customer’s records/logbock.

ﬁ Update/fresat instrument maintenance counters s appropriale.

d Affix the PM sticker to the syslem or Instrument loghaak based on the cusiamer's request
a' Cornplete the Service Engineer Comments section if there are additionsl comments,

E’ Review 1his service, parts replaced, and test results obtained vith the customer.

If the instrurnent firmware was updalted, record the detatls of the change in the Service
Enginears Comments box or if necessary, in the customer's 1Q records,

Test Results

Flame optics PMT Galn test

For ceppor at 324 Bnm, 4 ma, 0.8 nmaltwicth (559 497

Flome performance est with & ppen coppar sanple

Air fatetylene, mixing paddle removed Ahsvalue > 0.5 0. 55%9%

Air mixing paddie ingtalled i RSO« 1.0 0.2l

Beuterium fumace optics PMT Gin test

Forcopper at 324.8 nm, 4ma, 0.5 nm: sl | widih =55% -
furnaos 1est with 25 ppb copper semple (324.8 nm)

Precisicn %RSD 540% -

Abs value =015 -

Zeeman fumace analytica pearformance: 25 ppb copper sample {327.4 nm)

Precisicn %R5D = 40% -
Abs valug z010 -
M5R% *70% -

Pewsion 1000 |330ed Hovenpry: 2021
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AA consumahle and parts list table

FrogieyMods ¥, ] P sopoliedor |

- | Parthitier ‘where tiaed . ] condtimable ;! lnstrimant:Type,
Test Soltion - Cu Sppm o - a1 5ary
oo EBIDIUI0N | 50 45" 40 240280 M suppl 3 Comnion
| est Solutian - Blank soluton | S190-/001 5055 40 2402680 PM suppl ed Lamman
Capper, 100G ug/ml, 100ml 51908279 50 5540742280 " Comman
Kil, Mk 7 O rings, BLueous, .
complele set £010093400 5055740 24D 280 P suppled Fame
Drganie Kit ©910053500 5055140 2402280 P suppled Flame
Wwire Mebulizer Cleaning 9910024700 5055740 240280 consumable Flame
Tubing Capillary Std Nebs 9910024800 50 55140 243280 tongurmabla Flame
Coapllary Tube Hivac Neb(3)
{erganics onty) 970044000 5055140242280 consumable Flame
G ass impaet beads {S/pk) 9910025700 50 551402142280 consurnable Flame
Teflon impact beads (S7pk): .
[erganics only) $9106E3300 50 55140243 280 consumable Flame
Burner cleaning sirip (100/pk) | $910053900 5055740243280 consumahle Flame
Window LV silica - round -
[ogt side) 2010082600 50 55 140243 280 PM supp! &3 formenan
wingow UV silica =
regiangular (lef, side) 2010082500 5055120242280 PR suppled Commen
Pad adhesive window froundy | 4910037700 | &0 55140240 780 PR suppled tommer
Pad adhesive window p PYRr
{recianguiar) 4910071 2800 5055 140247 280 PR suppled Grmmar
Electrode kit (1 pr) (D2) 63100C3900 Gla120 Ph supphed turnace
Shroud (D) &310403100 GTa120 PM supphedt Furnace
Zeernan eleciroge kil (1 pr) 6310043500 GTAI20 PN supphed Furnace
Zeeman shroud 6310003500 GTAT20 Pr supplicd Furnace
Oring PED rinse botile 6910025900 PsEN20 PM supplied Furnace

* For engineers who only service AA instruments 5190-827% can be used as a cheaper
alternative for 6610030100,

Iters classified as PM supplied in the above table arc included In the standard PM

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

Revisry 1000 5500 Hegember 2021
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Service Engineer Comments (optional)

Serviee Completion

Date service completey S0 Jsn 2025

anilen: signature Euep\wm S. Custorar signatre. g d o )

Totel number of pages nthis deesment A}

Servics request number GO0 S A% a0

Rewaar 1300, Jrooed Mol en 2027
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SVD Results Report L

4

VARIAN

Ererios
Custemer: UAE

Address: Sol Udemisuk 41, Sukhumuil Rd,
ngkok

DiGABRLE StariLim

a0E2s BN
Service Engineer: Kanpakom §
Cantact Dotalfs: 02637636341

DI e 2

ltiiil(ﬁ” .-z"l”l_iﬂjil'if-.nuji- ] @

Configuration:

Serlal Number: MY12160001

Turret Type: Aulomalic

Instrument Model: Varian AA1407240:280  Number Of Lamps: 4

Flama Ingtrum»ant: Trre
Furnaee Instruma

Trun
Zeoman Present: Folse
Intarnal Zegman: Folen
Taternal UltrAA: Tolse
Optics Tero: Drubt Beam

Mone Typo: Automalic
Gasbox Typa: 'v" Gas Box
Auio Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2,11
Photemultipller Type: Normei($00nm)
PWE Verslon; 45

EEPROM L.

Insirimenl Run

8l 20.133
Liena Correction: 0.770

Flamo Hzurs: 32431834

02 Run Hours: 533§5.500
D2 Sorial Kumber: not set !
D2 Insiall Date: 111970
D7 Criginal Intensity: 1,000
22 Last Intensity: 475.000

Repori Geuernied Al L0023 547,78 AR 1

SV0 Rezuis Anport B

Frequency:

Averaging Perled: 30.0
Datapoint Count: 20

Urper Limit:
51.00

Avarage Frequency:

Highest Measured Frequency:
50.00

50,00

Lower Limit:
49.00

Lowost Moasured Frequency:
50.00

Resuit: IEZTEETEN

Power Su,.;2

Avpraging Peried: 30.0

Talapoint Coupt; 20

Lowaer Linil [} Actual (V) Upper Limit (V) Result:
12,00V Raif 10.80 1242 1220 | Passed |
12,00V Rait -13.20 -11.90 -10.80 | Passed |

5.00¥ s 2.50 5.04 5.50 | Passed |
31000V e 320,00 341,00 | Passed |
Report Ganceated Al; - VAG/02S DAT.25 AL 2 SVD Rasuts Reper: LN

wnaslumuny

I

i1

Beam Balance:

tamp Type: Gopper
Lamp Scchet Usech: 3

Prak Selectod: 324.80
Lamp Alignment:

o

' Lamp Screw

Sy &

Ssmpl Pask: [0 )
>

%

/
0% Saniyl
115k Mok ¥
s
Uppot Lmi;

fwlPL1. Ref PI2:

0.73% (PRI
(I XE Lowar Limi, §

Y Lamyp Screw Result:

Zza ..

First Cricy Lt AT

Second Crifor

Upner Limit (nm)  Rasult:
32515
w7

Report Genorated * LUBLAL T 0 3

SVD Renis Report 234Y

ienasiumuny

Lower Lir

Lrma Alien:
fnmt 220770

11 r2a.8p7

Txa-in Jroarqem

24.871

foadnd 224

1 oo Zyr) Do) £

Lamp Currenl{maA): 4
ENCWIZILm): 0.2
Slit Meight: Normal

Tent:

324.288 Upper Limltiam)
et fam e

: 324.823

324.823
: 324.819

T 324.819

Repon Ganerated At WIN025 RATI% 214
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.l.

Wavplengih Drive:

Silt Drive:

Turret Driva:

Auts

Lamp

Lamn

H U, ; rled

ST ey 18y ot

Sup ariea
- U

s . .——— - . - s et e ——
Si
e e Mads _ K Sa\m‘w S 30_Yaw o025
PR ' ke ¥ Date
Urper Limit Result: ake
[ 114 27 i - — i
~a - - Ty
- “ 1008
o 15 3 1754
Z aws ' 3083
i o i PR
Flune Detect: TN
SOV Active: MOTTTINER
‘ Quxidani Pressure: TN
Proca : n nt Changeaver: 17T
Ignitlon: £ECTEN
L 5 5V Resuls Report B Hepaet & ot * 01 PRI 5 5V Resuts Aeport SV
1 1
wonansluemunu enanslumuny
Saquential by Lime repon :
Sequential by ime roport 113042025 10:53 AM SpecUAA " ¥ Lime rop, 13012025 10:48 AM SpactrAA
Page 10f1 Page 1af1
e Anatyst
nalyet Cate Started 173002025 1033 AM GwT: :
Date Started 13072025 10,33 AN GHT; 11302025 333 AM Works haet hiia o GMIT: 1102025 333 AW
Workshaat Sensitvly Test Comment
Sommant Mathods o
Mathods cu Computer name  CCSKTOP.RSUFRS
Compuler name  DESKTOP ROUFRS Serlal Humbar; MF 13160001
SerlalNumber:  MY1316000%
Matrod: € [Flame)
Mrihod: Cu (Flame)
Sampe © o
Sanple M Canc moh, VRS Kcan Abs ke = D’; ki """5° Mean Abs
CALZRT 0.000 36 GCon: b 1 ooz
Feadings adngs
00002 0.0003 ©.0001 1302025 15148 AM -0 0003 -0.0093 -0.0001 W30S 10:46:52 AM
STANDARD 1 Bt 02 vadsz
STANDARD 1 50T LR pesincs -
Faadings "
o5 0553 PEH 14307075 1042:22AM 45 o oo 7 05047 30i2025 10:47:24 A
Abs  Unear Orlrin - Cal. Sat 1 Ah;nsl Linwar Qvinin - Cal, Set 1
0.5 ] 1 2
040” 04T
H
0207 0.207
o W_I . .00,
noos 2000 4000 5500
tumgl
Coeve Fit a L e
Cutve Td = Linasr Crigin e Linear Origin
e Characteristic Conc =0Tl
Charagersiic Cong = QLI ML
' = 10000
! T Caxuliad Co o0
uiriad Cans + 0002
Cakulaved Con = 0002 Aren b nm 5000
un .
Resduals = 0007 0,060 0DE2 Noes
AbmCatiats € Abs =D.12105% G
5 = C. E]
Sppmcu = 5
Tpavtu (EEE pom EECEE]
B 8505 0.5615 11302025 105250 AM 0.£035 05052 0.6047 05047 064z 04079
ecrs caare 06064 06079 113002025 10:08:32 AM
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Flame Optimization

P54 Sampler Offline

Goto Tube

Beck |1 B -ﬂ
T L]

Dormbeight )
st (1]

—

Keztotluba colore D Aemiie
. Sampln -
€0 Calibration [~ ) \
{3 Calbration/0C I ;
& Senple/ac G A I
L Mol Ageigned NG e <
& R S

Sencivly Check [T morL gives aboud 02 Abt &l 3248 o, A burme:

Oplinizatior: Lanp
HE Lamp
134

1>

PerkinElmer
For the Befter

Preventive M

Company Name:

Instrument Location: 41 Sukumvhit Rd.,

Phra Khanong, Bangkok 19260
Instrument Serial No.:

Date: 29-Apr-2025

LJAE Consultant Co., LTD.

PinAAcle 900F
aintenance e_port

PFBS20031902

ln T
PindAcle 900F Preventive Maintenance (PM) Component List
Company Name: United Analyst and Engincering Consuftant Co. LTD,
Component / Specliic Mode! Serial ¥ Configuration Notes
Address 41 Sukumvht Rd. Phra ®hanong, Bangkok 10260 per i
{Instrument Locatlon}:
PinAACI=900F PFBS20031902 SyngistikVd0,1,1935
Seslal Number: PFBS20031902 PM Number; 1af2
m Teieoh FIAS100 100524040501
Custorner Nams elephone y
{if applicable}: K Yelnda Humber: D95 ssn00ee
Custamer Support Service Order
Engineer Name: K chaganan Number: Wo-0312c047
Naxt FM Dua
Date PM Performed: .
© PM porfor 29-Apr-2025 Date; 29-0ct-2025 Parts Lists
[DO-MMM-TYYY]
Standard Labor Hours to Complete PM ¢ 5 hours Parts Included with the PM
Po:;:;:::’r) o Destriptlan Quantity
Part Numbaer Ralease Publication Data )
B0501696 Fan Fllters 2
03370145 Rev.2 A January 2018 PerkinElmer' N316D156 O-Ring Kits far Sampling Intreductlan { Staintess Steels Nebutizer) [NzA
N3160157 O-Alng Kits fyr Sampling Introdustion | Plastic Nebulizer) 1
Scope
The purpase of this PM 110 ensure the continued functionality of the FIAAAKIE S00F by Inspecting and i Replacemant Acetyiene Fiter Cartridee !
replacing any worn or dimaged parts, This servics i 3 J THOM1022 Replacemant Alr Filter Cartridge 1
PerkinEimer.
Thecustomar should sava thsr method before 1he PM begins.
General Instructions: d dards Required for PM
The cuslomer must provide the engineer data to racent prior 1
startingthe PM. Past Number
Alwarys check with the customer before mahing any changes thal may atfect Lhe cuslomer’s analysts or calibration, Explred Date
Inchudiog « corrent back-uz of ystem saltware snelor data e, {i¥ applicable] Descriptlon Qualley | Batch/lot# tisapr
The completed document should be signed by an suthorized PeckinEimer and customer represartative and left with
the customer, N3300183 1000 mg/L Copper Standard AR 27-39CUY1 Nav 2025
Update the Phiaticker and instrument logbook a requited.
Coayright Informatien
Thiz document containg propriecary Infarmation that x protected by copyright. All rights are reserved. Additlanal Reagents and Standards Required fer PM [Customer Support Solutlon}
No part of this be in nay form or tranalated into sny language withan the
prior, wrillan parmision of Perdintimer, Inc.
Copyright © 2013 ParkinEtmer, fnc. Part Number {If Deserlption Quantity Batehflot # Explration
applicable) Cate (mmfrn
Teademarks
Registered namey, trademacks, etc. used In this document, even when nat specifically marked as such, are protected NfA DI'Water 250ml. AR AR
by law. PerkinEimer I5  fegistered trademark of PerkinElmer, inc. Afl other trademarks and reglstered trademarks
POt guened by PerkIAEImer, Ing, of ts subsidlaries that are deplcted herrin arz the property f thelr respective owners. NFA 0.5% HNO, 250 ml. AR AR
spacifically cat forth in iz tarmg and conditions of sale, Parkintimar maket na Warrknty of any kind
rd 1o this dorumant, Induding, but not limited 10, the implied warcanties of merchantability and
fitness for a parsiculas purpose.
Perkinglmer shall nor be lable for kncidental or conrequental damages in cannaction with the furnishing or use of
hls document.
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Addltional Yools Required for PM ,
(T:;:I‘i‘:‘.:l"; Oueription Quantity Sertal#
N1013000 0.2A Neutral denslty filter kN 101NOCBYO1S
K1013002 1.04 Neutral density fitter 1 1061NO0BHS
03030997 System 2 EDL Oriver 1 03030997
N3050605 As System 2 EDL I 16148
N30S0124 Cu Lumina HCL t 060415030180
350108 Ba Lumina WL 1 061219-620041
N3050138 K Lumina HCL 1 030813-010130
N3050152 N Lumina HEL 1 052715020020
JPinaacte $00F Preventive Maintenance Repert (BM) Page3of? |
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Procedure Checklist

Use [+ ) 1o check off those itepsin the checkilst that have been completed.

1. Generak

F) Review the Instrument performance with the customer and document any recant
problems,

Elinspect the customer log book and make any sppropriate FM entries.

¥lperform general Tnspection of system for cleanliness,

2. PCinstrument Software:
|} Software user J archived, packed, and/or deleted as neaded.

3. Mechanical;

El Inspect and clean all fans and filters. Replace fiters f necessary

B (nspect all gas lines for teaks and/or wear, Replace f needed,

i Clean exterior of the Instrument,

1 Inspect the burnar head, burnar chamber, and nebulizer. Claan if neaded as stated In the
Hardware Gulde.

] Chack hurmer head dimensions with the feeler gauge as stated In the Mardware Gulde In the
Malntenance chapter section on cleaning the burner haad and checking sloth width.
Replace if out of specification

B Check the condition of the end cap, burner head, and nebullzer O-rings. Replace if necessary.

E] theck the drain system for slgns of wear. Replace worn or damaged parts.

4] Visually check for proper Rame conditions when igniting the Alr-G2HZ and N20-E2H2 flames
{if applicable].

A. Electrical:

¥ Inspact PCboards, Clean if necassary,

¥ Carefully chack all Internal and axtarnal cabls cannectians.

) Checkinstrument firmwate revisions upgrade to current levels {if necessary)

#! Run Diagnastics Test within the Advanced function of the Spectrometer page. Check the
results inthe service log folder in the Spectrometer EM Log Viewer.

5. Optles:
P9 Inspect and clean the sample compartment windows, if needed.
) Inspect optics. Clean of replace if necessary,

. Gasses:

] Verify that the Gasses supplied to the instrument are within the pressure and purlty
specifications found In the PinAdcke 900 Series Pre-Installatian Checklist SOB,
¥] Verlfy that the acetylene filter and air fifter element Is dry. Replace if necessary.

| Financle 900 Preventive Mainienancs Bepast (Phay Page 4 of 7 |
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7, Flama Interfock Check:
Description: Check to ensure that all safety interlocks are closed.

Parameter Specifization Tet Rasulty PassjFail
Flame Sensor AltfCH) Flame correctly shuts down | Active Passed
Draln Seruof AlRfCyH; Flama correctiyshuts dawn | Active Passed
Mebuliier Sensor AlrfCH, Flame correcthy shuts down Acthve Passed
C;H; Pressure Sensor AlRfCH,; Flame correctly shuts down Active Passed
At Pressure Sensor AltfCoM; Flame correctiyshutsdown | Active Passed
Choosing Nitrous Oxide 31 the axdant
Burner Head Sensor should trigget sn interlock shuts dawns Active Passed
8. Afier PM Performance tests;
8.1 Getector Uneority with Sarfum
Ensures that th islinear fin the Visible Range.
Cantificata Valus
Parameter Specification 25526 nm [Abs) Test Results. Pass/Fall
1.0A NE-Filter 4 5% from Cert. D.9688 Passed
0.2 & NC-Filter 4 5% from Cart. 01953 Passed
8.2 Basefine Nolse ot 1.0 Absarbance with Batlum
Description: Ensures that a high absorbance will not produce excesstve nolse,
Parameter Specification Retuhz Par/Fall
Standard Deviation L0810 00005 Pagsad
8.3 AA Boseline Noise with Copper
Deseription: Check baseline noise.
Parameter Spedification Results PasyfFall
Standard Pevinion 0001 0.0001 Passed
| PinAAclc 900F Preventive Maintonance Repon (PM} Pagesof |
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8.4 0, Background Compensotion with Copper

Description; Verifies tha Ir ahility ta for Back dab
Resuba Pass/rall
$tandard Deviztion Fa010 0009 Passed

8.5 AA-BG Baseline Noise with Copper

Daseription: Ensures that does not prod Ive nalse.
Hicath Resulis PassfFall
Standard Deviation £0.005 20000 Passad

B.5 AA-BG Baseline Nalse with Arsenic

Description; Ensures that background correction does nat produce excessiva nolse at a low
wavelangth.

Resuls PasyfFall

Standard Devstion £0.005 00004 Passed

8.7 Flame Sensttivity
Description: Instrument Senlilvity checked agalnst Copper standard.
Standard Coppe: Sensitivity Specification | Resutis{Abs) Pass/Falt
S mg/L Sensitivicy SS Meb {if apphicable) »0.250 Abs NIA Not Applicable
2 mg/L Sensithity HS Reb (i sppilcale) #0.250 Abs. N/A Passed
10. Ruvlaw:

#1 Review with the customer PM work performad.

= heview with the customer reuting malntenance procedures.

ﬁ Discuss recommended customer supplied materiats to have on hand.
] Artach PM sticker,

PinAAcle 900F Proventive Maintonance Report (M) Page 6of 7 |
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Additional Comments

Additional Commants Regarding the PM

Review

The
Been completed.

checks ond if o

This PinAdcie S00F _Poses ) Fails O the preventive mointenance.

rests for PinAAcle SOOF have

PoinEimar Selvrifi (Thallsnd} o, 14
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Service Report

Review of Preventive Maintenance:

i wative: Date:
Ch /( 29 Apr 2025
DD kisbYYY)
Authorfzed Customer Represen Date:
? i,qb ™ 29 Apr 2025
DO
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Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
Company Narme; United Analysi and Enginearing Consultant Ca., LTD.
ISR wlon: || 41 Sukumvhit Rd., Phra Khaneng, Bangkok 10260
Room Number: Lab
Aszat Numbar Customer
(it y 2of 2W Systam ID: K. Yanida
Servico Enalnser ¢ Ghayanan Serice Order lwo.03051971
Naxt PM Due
Date PM Parformed:
(OD-MNK-YYYY) 28-Apr-2025 WEE:'?"M 29-0ct-2025
Part Number Release Publication Date )
09370005 ¢ January 2013 PerkinEimer*
Scope
The purpose of Ihls PM I3 to ensure tha continusd functionalily of the Alomic Absorption/FIAS
100/400 by and replacing any worm of parts. This senvica shoukd anly be

by a Iralned of f
The cusicmer should save their method bators the PM begins.

General Instructions:

Always check with the customer befora making any changas ihal may alfect the cusiomar's
analysls or calibration.

The cemploted dacumeni should be signed by &n euthorized PerkinElmer and customer
reprasentative and lalt with lhe cusiomar.

Update tha PM sticker and insiramant kogback as requirad.

Copyright Information

This dogument contalns proprietary inlk lion Ihat is d by copyri All rights are
raserved.

No part of this publication may ba rsproduced In any form whatsoaver or translated Imo any
language without (he peor, wilften of F , Ine. p 2013

ParkinElmat, Inc.

Trademarks

Registered names, rademarks, etc. used In this document, even whan noi speciiically marked as

such, are prolected by law. PersinElme is a regisiered rademark of PerkinElmer, Ins. All ciker
and registared not owned by Perki , Inc. r ite subsidiaries thal arp

deplcted haraln are the property of thelr raspactive ownars.

Except ns specltically set forth In Its terms and condltions of sale, PerkinEImer makes ne

wamanty of any kind wilh regard to this document, including, but nct limited io, the

Implied warranties of merchantablilty and mnu: fora parlicullr purpose,

ParkinEImer shall not be llable for Inci gas in ion with tha

{umishing o¢ usa of this document.
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Component List

Componrent / Firmware
Spaciflc Model Setlal # Version Contiguration Notez
FIAS100 100524040501 §2.20 Synglstix v4.0.1.1935
Parts Lists
Parts Incluged with the PM
Part Humber Expiratien
{14 Daserlption Quantity Batc;n.'Lot Data
Applicable) (N
BOS0 2706 Fan Filter 1 N/A N/A
Additional Toels Requirad for PM
Part Number Callbrallon
{ Description Quantity | Seral# Dus Date
& Ilublg MMLYY)
NIA Digital Volt Mster 1 NZA, NIA
AddItionat and Standards Required for PM
Part Number Explration
i Description Quantlty Batc:.'lm Pmu
aezllclhln! (MW
NIA NIA N/A NIA N/A
L Atomic Absorption/FIAS LOV4D0 Preveptive Mulntcnance Pagezof6 |
1anE hlawan

Procedure Checklist
Use {+) 10 chack off thoss steps in the chacklist thal have bean completed.
1. General:

Raview 1he instrument performance with the customer and documant zny
recent problems.

Is the Warking Environmant Acceptabla? If not, document.

O visual Damage (if yes, describe)

Chack incoming AC line voltage for prapor lovels and grounding.

Verily Voltage switch on back of inslrument is correct

Parform genaral inspection of system for cleanliness, Clean if needed.

Gas supply cylinders secured, lines leak chacked and argon er nilrogen
supply prassure vesilled (48 — 58 psi).

inspect the customer log baok and make any apprepriate PM entries,

Fan checked and filter cleared

Hezting mantle or Universa! Cell Holder checked

2, Instrument components

Naorereturn valve checked/repairedfieptaced if needed (B013 8111). Claan
the valve i there is any liquid In 1. Replace the rubber sleeve (B013 5123)
it1t Is worn. Gheck the flow meter for any signs of Muld in it. Clean he flow
meler if necded.

Verily condition of pump pressure adjustment levers {BO50 7794 - look for
cracks or problems with the springs}, pump rolfers (8300 0261 check for
wear}, and thumb screws (B050 7796).

Check 1he Multiport valve for proper switching, flow, and Insure there are
no leaks. Clean valve paris and replace o-rings if needed (large o-7ing:
B050 1250, smafl o-ring: BOO4 5095). Usa a squid botlle & fishing line 1o
try 1o diskedge clegs.

Firmwara Varsfon checked. Latest is 2.20,

3, Mixing/Separation Assembly & Pump Tubing:
Mixing separator assembly chockod
Filterlmembrane checked (BOS0 B308)
Condition of the pump fubing (replace if necessary}, camact pump tubing
for the solutions belng run. Make sure the correct magazinas are being
used. BOSO 7791 for 0.13 — 1.80 mm tubing; B050 7792 for 1.60 — 3.18
mm tublng.

I Alomic Absorplian/FIAS 100/400 Preventive Maintenance Page 3 of 6 I
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4. Cell, Cell Wintdows, Transfer Line:

Call checked
all windows chacked
Transfor lino chacked for maisture (it moislure is a problom, the Naflon

dryer might be neaded)

5. Oparational Tesis:
Hun Dl walar through the carrarraductantsample system. Verily smooth
flow of liquid throughout without leaks. Replace tubing & flitings if needed.

6. Revlew:

Reviaw with Lhe customer PM work parlonmed.

Review wih Lhe customesr routing maint

anance procedures,
3 to have on hand,

Dlscuss

1ded customer-supp
Aftach PM sticker,
Upslata Logbogk,

Pagedof§ |

1 Atomic AbtorptionTTAS 100/400 Preventive

tenmn T lauau

Additional Comments

Additlonal Comments Regarding the PM

Review

The preventive malntenance checks and If applicable performance tests for FIAS
100/400 have boen completed.

This FIAS 100/400 Pazses[7] Falls[T] the preventive maintahance.

Review of Preventive Malntenance:

Autherized PerkinElmer Hepresentaitve: Date:
QW k 29 Apr 2025

{DD-MMEYYYY)

Autherized Customer Represemiglive: Data:

TS comatreey

(i AbsorpioniFIAS {0000 Preveniive Mainizaance Page5 it |
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DQE Services Ca, Lt
‘PQE Se nriées 32 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230

Phone ; +66 [0)2 538 2054, Email ; dqeservicesinfogigmai com v

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-019 Page | of5

Customer ¢ United Analyst and Engincering Consultant Co.,Ltd. (Head Offiee)

Address : 3 Soi Udomsuk 41, it Road, F P Rangkok {0260

Locatlon of calibration :  Instoument room (207}

Equipment:  UV-Vis Spectrophatometer

Munufacturer:  Agilent Technologies

Model:  Cary 60

Serfal No.: MY (5410009

ID No.:  UAEWAT.020/2558

Recelved Date: 26 May 2025

Calibration Date s 26 May 2025

Issuc Date: 29 May 2025

Condition lostrument:  Good

-
Callbrated by ; gl J DS Approved by : T sy/:]
( Mr.Tanewut Ritidach ) { Ms.Chonticha Sangngem )
Technical Manager Quality Manager

Th i lied only to the. d item and was found accurale s shown an dale and place of ¢alibeation anly.

‘The measurencnl capability of the Tahamtory and its traceahility irecd nationad o the unit realized m the

metiong] sianords aboratory. Thi roth thanin full excepd with the prics written approvad of the IGE Services Ca, Lad,

1onAYT e

FM-TOMOD RO 17152000

DQE Services Co.Lid

DQE ¢ vices 32 Sol Lidpruo-Wanghin 35, Ladsrao-Wanghin R, Ladpras, Ldpreo, Banghak 10230

Phonc ; +66 (0)2 538 2054, Email : dqeservicesinfo@gmsil.com

AC-Tube Tl 17830
CALIRATYON $304

REPORT OF CALIBRATION

Certilicate No. 1 §P25-019
Environment Conditien :  Ambient Tempsrature 25 5 ‘c

Relative humidity 35 £30 %RH

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

Certificd Relerence Materials :

Page 2of5

Material Serial No. Centificate Ne. Due date
Absobance Standard sel 25760 115663 25 October 2025
Abscbanee Standard sel 25757 115638 25 October 2025
Wavelengih Standand set 25866 115657 25 Qctober 2025
Wavglength Sturdard set 25758 115665 25 October 2025

Traccabllity . This centification is traceable (o the Intemational Sysiem

Institute of Standards and Technology (NIST) threngh Siarna Scienific Limited

Spectra) Band VWidth of UUC : L5 nm.
Sean Speed of UUC: 60 nm/min
Sean Inferval of UUC: 015 am.

Resalutlen of UUC: Ph i 0.0001 Abs,

Wavelength 0l nm.

of Unit maintained at National -

mnm':"lﬂﬂ':y&u

02 ROE IA11T202)

DQE Serviees Co. L. DQE Servives Co. Lid.
DQE Saryices ' 5ot Ludprao-Wanghin 55, Lacprao Wangkin R, Ladprsa. Ladprao, Binghok: 10230 DQE Services 32 Soi Ladpraa-Wanghin 53, Ladpro-Wanghin Rd., Ledprae, Ladprac, Bangkok 10230 i
Phone 1 +66 (092 538 2054, Email : dqeservicesinfo@igmil com et Phone : 466 (0}2 538 2054, Email ; dqeservicesinfodgmailcom i
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certlflcate No. : SP25-019 Page 3af 5 Certificate No. : S'25-019 Page 4ol 5
Culibration Results @ Without sdjustment Photometric Accuracy :
Wavelength CRM: Values UUC Reading Correction Uncertainty Coverape factor
Fhoinmetric Accaracy : {om.) (Ahs} {Ab) {Ahs} {Aby) 3
Wavelengih CRMz Valucs UUC Readiog Carrection Uneertainty Caverage Faetor 0.6000 0,0000 0,0000 0,0050 2.00
(nm.) {Abs) {Abs) {Abs) [Abs) k B3 0.7469 0.7438 -0.0019 0.0063 2.00
0.0000 0.0000 0.0000 0.0028 2,00 0.0000 0.0000 0.0000 0.0050 2.00
420 0.5780 05739 0.0041 00031 200 7 0.5674 0.8663 0.0011 0.0057 2.00
10484 1.0430 0.0054 0.002% 200 ©.0000 0.0000 0.0000 0.0050 2.00
2.1876 2,187 0.0000 0.0084 200 33 0.2019 0,2902 00017 00052 2.00
0.0000 0,0000 0.0000 0.0028 200 ©.0000 0.0000 0.0000 0.0050 2.00
140 0.5395 0.5581 0.0014 0.0034 200 0 0.6430 0.6428 0.0002 0.0053 2.00
1.0239 10219 0.0020 0.0035 200
2.1230 21207 0.0023 {.0085 200
0.0000 0.0000 0.0000 0.0028 200
65 0.5230 0.519%0 0.0040 90,0029 2,00
0.5633 0.9600 Q.0024 0.0029 2,00
1.6753 197119 0.0034 0.0079 2,00
C.0000 0.0000 0.0000 0.0028 200
0.5181 0.5161 0.0020 0.0031 2.00
3461 1.0002 09979 00023 0.0033 2,00
1.9973 2001 -00048 0.0102 2.00
0,0000 $.0000 0.0000 0.0028 2,00
0.3317 0.5503 0.0014 0.0030 2.00
= 1.0803 10808 -0,0005 0.0031 2.00
2.0373 2.0324 0.0049 0.0105 .00
0.0000 0.000¢ 0.0000 0.0028 2.00
0,5591 3.5583 0.0008 0.0031 2.00
8% 1.0518 1.0513 0.0003 0.0030 .00
1.9274 1.9281 -0.0007 0.0102 200
tenm3 gy 1an@ns llmunu
FM-708-02 RO 110172021

T80 KO3 11172021




DOE Services Co Ld,
. DQE Services 32 Sai |Ladprao-Wanghin 55, Ladprao-Wanghin RAL, Ladpran, 1.adpras, Bangkok 16230
Phonc : +66 (0)2 53 2034, Email : dyoservicesinfo@ymail.com bk rie A )
REPORT OF CALIBRATION
Cortificate No, :3P25-019 Page 50f5
Wavelength Accueacy !
CRMs Valoes UUC Reading Correction Uncertrinty Coverage Tactor

{om.} {nm.) (18] (nin.} X

20.72 242.0 -0.28 0.8 200
27845 9.5 -3.05 Q.18 200
287.81 287.6 0.2] 0.18 200
33406 3338 0.26 Q.18 200
360.93 3605 043 0.18 200
418.59 4179 0.69 0.18 00
345,94 4454 054 018 200
453.66 453.2 .46 218 200
460,02 459.6 042 018 200
536,59 536.5 0,09 018 200
637.98 6385 -0.52 218 200
431.38 30,7 0,68 018 200
47250 4122 0.20 018 200
51347 S5 0,03 218 2
528.88 528.9 -0.02 0.18 2.00
57307 5738 -0.63 D18 200
58535 585.2 Q.15 0.20 200
684.40 6851 -0.70 218 200
740,72 411 -0.34 0.20 200
74855 8.0 -0.35 018 100
807.03 801 -0.07 018 200
§19.38 §19.1 018 018 200

Remark: - TUEC = Unlt Under Catination

= NiA = Hor Avalable

DQE Sersices Co. Lid.
i DOE Services *Soi LedprarWanghn 55, LadproaWanghin R, Lodprao, Lidprac, Bangiok 10230

Phane : +66 {0)2 334 2054, Email : dqerervicssinfofugmall.com ::E_vr.wn“n

CERTIFICATE OF CALIBRATION

Certificute No, 2 SP25-021 Page 1of5

Customer:  Uniled Analyst and Engineering Consullant Co.,Ltd. {1lcad Qffice)

Address: 3 Sei Udomsuk 41, Sukhumvii Road, Banpehuk. Phrakbaneng. Bungkok 10260

Location of callbration :  Insirument room (207)

Equipment :  UV-Vis Specirophatometer

Manufacturer:  HITACHI

Model;  U-2800

Serinl No.:  21E22-00%

IDNo.:  UAEWAT.051/2564

Received Date: 26 May 2025

Calibration Date: 26 May 2025

Issuc Dale: 29 May 2025

Condition Instrument:  Good

Calibrated by : ljb*] [6- Approved by : Q{a a‘qﬁ
{ Mr.Tanawut Rittidach ) { Ms.Chonticha Sangngem )
Technical Manaper Quality Muneger
™ i s aprplied sl Lo he e wd w s found ccurate ns shown on daie and place af callbrution oaly.

The rewul indy of Wi statea us the standd inly of anltiglied by the uvgengs fastir 4,
hich fof & ot dstbution babili . a3 capabiliy of stundards nd 1o the uail of measunement realized 22 i cormesponding
ke - bl - rotlonad s Tabnsey, Thi cen o s hn il exces il he price it pproval ofthe DOE Services Ca. Lid
- Entt of Cenificale -
1an@s [{auam tanm Tl
M-703-02 RD! 14112021 HM‘" izl
DQE Sexvless Ca. Lid: QY Services Co,LId,
‘DQE Servicas T S0f LadprarWanghin 55, Ladprat Waghin Rd., Ladpro, Ladpren, Bargeok 10230 . DQE Services 25 Huipno-Wanghia 55, Lulgru-Wanghin Rdl, Ludprao, Ladprac, Burghok 10230
2054 Traail: ieestnfuti gma i
Phone : 166 (012 538 2054, Eruail : dqgscrviccainolggmiail ot Sunnroeis Fhone : +66 {0)2 538 2054, Erall ; dqeservicesinfodgmail.com acrmm
REPORT OF CALIBRATION REPORT OF CALIBRATION
. . P 20f5
Certificate No.:  SP25-021 e 40 Certificate No. : SP25-021 Page 3 of
Environment Condition:  Ambicat Temperature 2555 C Callbration Results ; Without adjustment
. - o
Relative bumidity §5%20 %RH Photemetric Accuraey :
Callheation method : In-house method CT-01 Based on ASTM E275-08 Wavelengih CRMs Values | UUC Reading Carrection Uncertalnty Coverage factor
{nm.) {Abs) {Abt) {Abs) (Abs) k
Certified Reference Macerinls 3 0.0000 0.000 £.0000 0.0028 2.00
420 0.5780 0.574 £.0040 0.0631 200
Muderial Serial No. Certificate No. Due dete 10484 1.043 0.0054, 0.0029 200
63 25 October 2025 2,1876 2,185 .0026 0.00675 2.00
s 115 ober
Absabimce Simtard 1 760 0.0000 0.000 0.0000 0.0028 200
Absobance Stansdard sct 25757 115638 25 Oclober 2025 440 0.5593 0.558 0.00LS 0.0034 2.00
1.0239 1.022 0019 0.0035 2.00
Wavalength Standard sct 25806 115657 25 October 2025 2.1230 2.121 0.0020 0.0079 200
s665 25 Qctaber 2025 0.0000 0,000 0.0000 0.0028 200
' 11 etober
Wavelength Stardard sct 25748 165 0.5230 0519 0.0040 0.0030 200
Traceabillty : This certification is traczable to the International System of Unit maintained at National - 0.9633 0.960 0.0033 0.0029 260
1.9753 1.973 0.0022 0.0670 2,00
Institute of Standards and Technology (NIST} through Starna Scicntific Limited 0.0000 0.000 ¢.0000 0.0028 2.00
a6t 0.5181 0.516 0.0021 0.0031 2.00
Speetral land Width of ULC ¢ L5 om. ’ 1.0002 0,998 ¢.0022 0.6033 2.00
1.9973 1.995 0.0023 0.0084 2.00
Scan Speed of UUC: 260 ammin 0.0000 0.000 0.0000 0.0028 2.00
500 0.5517 0,550 0.0017 0.0030 2,00
¢ H 41 am
Seun Interval of UUC 1.0803 L.ogo £.0003 0.0030 2400
Resolutlon of UUC: Photometric 0,601 Abs. 20373 2,038 0013 0079 200
0.0000 0,000 0.0000 0.0028 200
Wavelength Q1 nm, 35 0.5591 0.558 0.0011 0.0031 2.00
1.0518 1.051 0.0008 0.4030 2.00
1onens limunn ore | uss | oo | hieadi
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LQE Servives Co,Lad.

DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghia Ry, Ladprae, Ladprao, Banghuk 10230
Services
Phong ; ¥66 (012 538 2053, Email ; dgeservicesinfog gmail gom Pt
REPORT OF CALIBRATION
Certifieate No. : SP25-021 Page 4of 5

Photemetric Accuracy :

Wavclenglh CltMs Values UV Reading Correction Unceriainty Coyerage faclor
(nm.) (Abs) {Abs) {Abs) (Abs) ]
0.0000 0.000 0.0000 9.0050 200
i 0.74569 0.748 -0.0011 0.0057 200
0.0000 0.000 0.0000 0.0050 200
7 0.8674 0.866 0.0014 00059 200
0.0000 0.000 0.0000 0.0050 2.00
i 02919 0.291 0.0009 0.0051 2,00
0.0000 0.000 0.0000 0.0058 200
30 0,6430 0.640 0.0030 0.0055 200
LRNR1T [HauAN

FM-M4402 RAT WH2621

TRE Services Co.Lid.
‘DQE Services 32 Soi Ladprao-Wapighin 35, Ladpre-Wanghin Rd., Ledpreo, Ladpme, Banghok 10230
hone ¢ 466 (012 538 2054, Email : dgeservicesinfoligmail.com e
REPORT OF CALIBRATION
Certifieate No. : $P25-021 Page Sof §
Wavelength Accuruey :
CRMs Yaluwey VUC Reading Correction [Incertalnty Coverage Inctor

(um,) (am.) (nm.} {am.) L]

241.72 241.0 072 0.1g 2.00
279.45 2788 nas 0,18 200
28781 287.2 0.61 0.1%8 2.00
33406 N6 046 0.18 200
360.93 360.6 033 0.18 2.00
418.59 4182 03% 18 2.00
44504 $45.6 0.34 018 2.00
460.02 4598 032 0.8 2,00
536.59 §36.6 00! 0.1% 2.00
637.93 638.0 -£0.0? 0,18 200
4338 412 018 0.18 200
472,50 4724 0.1 0.18 200
51347 5134 0.07 018 2.00
528.88 528.8 uoB LA L] 2.00
STLIT 5702 -0.03 018 200
585.35 5850 0.35 0.20 200
634.40 6844 0.00 .18 200
740,72 1.0 <28 0.20 200
748.55 7488 .25 .18 200
807.03 507.2 .17 0.18 200
579.28 879.6 032 0.18 200

Remark: - UUC » U Under Calintallon

- KA = Npt Avlable
Tl et r Uiesmiedwa the dnty o

whiich For # ribe ds o erserage prababllity imately 35%

- End of Cenificate -

1T ALK
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DOF: Servives Co,Ltd.

DQE ¢o vices 32 5ot LadpraeWanghin 55, LadvanWanghin R, Ladpesa, Ladeuo, Bangkok 10230

I'hone ; +66.(012 $3k 2054, Email : dqeservicesinfoigmail com

ane.Tarne e
CALEATION izt

CERTIFICATE OF CALIBRATION
Certificate Ne.:  SP25-024 Page 1ol$

Customer = United Analyst and Engincering Consuliant Co, Ltd, (Head Offige)

Address: 3 Soi Udomsuk a1, it Road, Hangchak, Phrakh Bangkak 10260

Location of calibration ¢ Instsument reoi (207)
Equipment:  UV-Vis Spectrophotometer
Manufacturer: HITACHL
Model:  U-5100
Serial No. @ 23A4-008
IDNo.: UAEWASMG2567
Recelved Date: 17 June 2025
Calibratlon Date: 17 June 2025
Tssue Date : 20 June 2025

Condition Instrument:  Good

a
Calibrated by : ﬂ-u) I\S Approved by : qfa O‘G':’/']
{ Mz.Tanawu Rinidach) { Ms.Chontichs Sangngem )
Technical Manager Quality Manager
hL isuppli=d oty E

233 00 daie and place of el

The meavuremen capability of the laboraioey nad i ireesbility in reengnized natioeal sizadarcks zod 4o the unil of measurerent realized 21 the emepoading

ntion) standands laboratory. This certificate may not be repraduce ot thact in full excegs with the por wriven appeaval af the DQE Senices Con, Lid.

DQE Services Lo, Lid.

DQE

i 3 AWz - ; 4 3
Se rvices 32 Sol Ladpraw-Wanghin 55, Ladprao-Wanghin Rd., Ladpruo, Ladprze, Bangkok: 10230

Fhonc : 166{0)2 538 2054, Email : dqeservicesinfeqigmail.som

REPORT OF CALIBRATION

Certifleate No. @ SP25-024 Page 2of3
Environment Condition :  Ambicent Temperature 25 £5 e
Relative humidity 55 +20 %RH

Calibration methnd : In-house method CP-01 Based on ASTM E273-08

Certified Reference Malerials :

Material Serial No. Cenlificate No. Duz date
Absobance Slandard sct 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 Octaber 2025
Waveicngth Standard set 25806 115657 25 October 2025

Wavclongth Standard set 25758 {15665 25 Octeber 2025

Fruceability : This certification is traccuble to the International Sysiem of Unit maintzined at National -
Institute of Siandards 2nd Technology (NIST} through Stama Scientific Limited

Spectral Band Width of UUC = 50 nm.

Scan Speed of UUC': 40

Sean Interval of UDC: 01 nm.

Reselution of UUC : Pholometric 0.001 Abs.

LENENT lHALAN

h-J08-02 ROL 14112021

Wavelength 4.1 nm.

tanms blenuen

PM-708-02 ROL 112020

e by the coverage factor k.

upCp T
eatinRANON it




Delivering Growth - in Asia and beyond

DQE Services Ca,Lid. DOE Servives Co. Lid.
'DQE Seryipas 2 5ol Ladpro-Wanghin 55, Ladprao- Wanghin R, Latprac, Ladpraa, Bangkal: 10230 . DQE servicas 32 Soi Ladpruo-Wanghin 55, Ladpraa-Wanghin Rd.. Ladpra, Ladprag, Banghek 16230
Phone 1 +66 (B2 338 2054, Tenail : daeservicesinfodigmail.com et Phone : ~66{0)2 518 2054, Email : dqescrvicesinfo@email.com ot
REPORT OF CALIBRATION REPORT OF CALIBRATION
Curtificate No. : SP25-024 Page 305 Certiflcate No. 1 SP25-024 Page 40of5
Calibratlon Results : Without adjustment Photometrie Accuracy ;
Wavelength CRMa Values UUC Readling Coreectlon Uncertainty Coverage factor
Photometrle Accuracy :
(am.) (Abs) (Abs) (Aby) (Abs) k
Wavelength CRMs Values UUC Reading Correctlon Uncertainty Coverage Mactor 0.0000 0.000 0.0000 0.0050 2.00
235
{am.) (Abs) {Abs) [AlH) [Ahs) L1 0.7469 0.747 -0.0001 0.0057 2.00
0.0000 0.000 $.0000 0.0028 2900 0.0000 0.000 0.0000 0.0050 2.00
n 0.5780 0.574 0.0040 0.0031 280 57 08674 0.864 00034 00059 2,00
10484 1,054 0.0044 0.0023 2.90 0.0000 0.000 0.0000 0.0050 2,00
2.1876 2.185 0.0026 0.0075 200 33 02919 0293 80011 0051 o0
0.0000 0.000 $4.0000 0.0028 .00 0.0600 0.000 0.0000 0.0050 2.00
350
440 1.5595 0.558 1.0015 0.0035 2.00 0.6430 0.619 0.0040 0.0055 200
10239 1.021 0.0029 0.0035 2.00
21230 2122 0.0010 0.0079 2.00
0.0000 0.000 ©.0000 0.0028 210
45 05230 0519 30040 0.0030 2.00
0.9833 0.96] 0.0023 0.0029 2.00
1.9753 1.075 0.0003 00071 2.00
0.0000 0.000 0.0000 0.0028 2.00
cas 0.5181 0.515 0.0031 0.0021 2.00
) 1.0002 0.99 0.0042 0.0033 2.00
1.9973 1.99a 0.0033 O.u084 2.00
0.0000 0.000 0.0000 0.0028 2.00
so0 0.5517 0.539 0.0027 0.0030 2.00
1.0803 1.078 0.0023 0.0030 2.00
2.0373 2,031 0.0063 0.0082 .00
0.0000 £.000 0.0000 0.0028 2.00
5 0.5591 0.557 0.0021 0.0031 .00
1.0518 1.049 0.0028 0.0030 .00
1.9274 1.924 0.0034 0.0081 - .00
TN IHMUAN 1ani1s IAauaN
FM-08-02 ROT 11 122021 TM-708:02 RAI W1 172021
DGQE Services Ca.,Lid.
. DQE . 32 Sol Ladprao- Wanghin S5, Ladpreo-Wanghin Rel, Ladprao, Ladpran, Bangkuk 19230 Technology éﬁ DKSH
=~ Services
Phione : 466 (0)2 536 2054, Email : doeservicesinfoggmall.com ey
Service Report
REPORT OF CALIBRATION
Certificate No. { SP25-024 Page 50f5 B FoR
Company: United Analyel and Englnesring Work Order Number: WD-00074079
. . Censul kak-Hi
Wavelength Aecuracy » Ca. . 2 Contact: Kamphong Boonpuang
CRMs Values | UUC Reading Carrectlon Uneertalnty Coverage faclor Address: 70072 wyfl 1 Emai: @ N o th
fam.) fnm) foms o) * Phrekhanong Distrcl. Bangkak. 10260 Tel: +66 2763 2828 {7021), +66 & 6347 7200
23410 2404 0.60 018 250
279,30 2788 0.50 0.8 2.0
280 1383 060 01 240 WORK ORDER INFORMATION
134,50 3119 0.6 018 2.00 Top-Lavel Order Typa Pravanlive Malntenance
35140 360,8 0.60 0.18 2.00 Instatied Product ID IB-00105024 Biling Typa Chargeable
413,40 4119 0.56 0.18 200 SKALAR 2SAN59000
2 w66 060 w5 200 Product SAN++ Classic CFA 230V | PO No. HPO-250400208
28ANS9000
452,30 450.1 0.2¢ 018 2.00
Sarlal Ne. 182688 ‘Warranty No.
531.00 536.4 0.60 0.i8 200
638.00 617.5 0.50 018 200 Contract No.
441.29 440.7 0.5 0.18 200
PRODUCTS SERVICED
470.88 479.4 048 018 .00
51375 s133 0as o8 200 Installed Product Id Serial Number Product
SKALAR 25AN52000 SAN++
528.59 5282 039 018 200
18-00105024 162662 Classic CFA 230V 25ANSS000
57510 574.5 0.60 0.18 2.00
585.56 585.4 016 [P} 200 PROBLEM DESCRIPTION
8470 sast 060 018 00 PM 1 afeifl “Wisugmenaud C-120095
T40.51 740.2 031 0.20 2.00
M7.61 747.0 0.61 0.18 2,00 Bilable | Blabla
ROT.4 806.4 0.564 018 .00 Lirg Number | Englneer Siart Date And Time | End Dale And Time | Labor Traval Travel KM
879.63 875.1 058 0.3 200 Hour | Hour
Retmurk < VU = Usks ader Calinvion WLCosazeg | Yonavul 05/20/2025 3:30 AM | 05/23/2025 6:00 5M (8.5
! Chanphong
+ KiA =~ Not Avsiable
- The reaul expanded uncetainty of messuzoment U s tared as the standand uncertainty of mearrement muliplied by the covrrage foctor ) , Tolat 8.5 0 0
whrich fit vl distibution porreaponds 1o a avarags prababiity of epproximately 5%
+ End of Centificate -
1 Raach us al DKSH Sandee-Holliva ; +68 2 629 7000
2573 Sukhumyt Road. Bangehak. 10260, Phtakhanong, Banghok, Thakand
Phons +64 2 839 7000 Fax 68 2 331 1028 ' lof2
1onanT ieuau 1N linud
F-Tosd K1 1112021 :




Technology ‘ & DKSH

Ling Mumbar | Work Description

WL-00342152 | - vi1 PM 1stfanas, infoawinnisian

Technology Y. DKSH

Job Mo, WO-00074079

PARTS CONSUMED

Part No Part Cescription Quanlity
EXPENSES

Part No Expanss Typa Description g::mity
RECOMMENDED PARTS

arlusdrmnsfinrsfidofonua 7 4ouns Ao Pump tube 3 5iun11 (SA2028, SA3032 usr SA3034), wronlW
Halogen 6Y710W (80020012} 1 +1un14 $1u7u 2 waoA, Tubing polyethylene 3 1un~i (SA3142, SAS147 wax
SA5142)

REMARKS

Trave! Time Disclalmer:

Please note thal the travel time In this raport anly Includes lime taken 1o reach tha installad syquipment lacation. 1t

doss net includa our engineer's retum travel tima,

Cuslomar Signatura:

K MM Techniclan: Yongyuth Chanphong
Job Title: Sarvice Managsr
Customer Signature Email; yongyuth.ye@dksh.com

Dala: 06/06/2025

| Ruach us sl DKEH Service-Hotlin : +64 2 639 7000
2533 Sukbomell Road, Bangehak, 10260, Phrakhanong, Bangkok, Thallend
Phona +562 639 7000 Fax +86 2 323 1026

1onET g

Daelivering Growth - in Asia and beyond

Test Report
Customers Lnited Analyst and Engineering Consultant Co., L1d.
[“Equipment | Continuous Flow Anatyzer Manud: SKALAR
Contreller Mdei SAS000 Auto Sample Modet 3A1052
ControllerSeriat Ho. 182688 Auto Sampie SerlalNo. | 181729
Daleof test 23-May-2025 (] 12 Month
E M Humidity 544 %AH
Rasults
instrunent Checked
Item Chiracterlatit Before Afrer Remark
1 Visual lnspact B o2 Ol @ 2us £ fal
2 Fower 3upply {230 - 240 VACH 320 VAC 220 VAT
3 Computar T AT
4 Program [ Q kil [T O
5 Auto sampler EECEEEN T
5 Mogule holder
» Moter pump O e O Fal @ fn O Fu
~ Fump tube U orasn W Pl O a0 Fl .
= Air-injection EEEE @ om0 Ful .
~ Chemistry manilolds, Switching valve, P B
Coll, Membrane
7 Detector
~Fiter T rm Ol B Ol
= Flow cefll 2 Pan O Fat B2 O Ful
~Gmp EEEEE BT
[ Interface EEEEEE BT
£l Rinsing valves O Ofal @ [DPas OFul G54
10 Temperature / Reactor @ Pas O Fal ONA |3 Pans Ofad O
11 Flarme photomater Obau Ofal DNk [Drasa Okl G
12 UPS / Shabllizer D Pas O Fal ON/A | B Pann Ofad D
Warning and Error Chiched
ltern Event Before After
13 Error llst [= ) G sane
O Appew - O Appewr
DNSH Technology Limlted {Head office]
2533 $ukhumit Road, Bangchak, Phrakhanong, Banghok, 10260 \1 “
o 1000, 114685, wwow.dhthcam
Phonu +66 2639 14681, l‘anﬂ’r‘ ﬂ""_!nlu
Oelivering Growth = In Asia and Beyond Page 142

Technology . DKSH

Check with Standard

Item Characteristic Qefore After Rexmadk

14 Base Line Test JpPese JFal ERA | D Pase OFail 0N

15 Detector Signal Test Drase Rt GNA [EFaw Dral Onea
Summary of checked

4 Theinstrument can work normally and efficiently. {intasGeTacumasiumnhinfus: fivinlam)]

u The instrument can work but It's requirlag to mai [unTosbaimmermt i dusdanhipnes)

U Theinstrument could not warkit's requiring to repalr. {infesSadsdrredsewldssdeanionins]
Remark ;

* Pump tubs, Tubing polyethylens us: Al tubie dlunnn ke wt i Amorai: nuns i mative

Wik ik wicrast ARkl 7 PN ik

1, orled minbinad Ammonla twan 3 mem (SA3032, SAF141 u: 30020012)

2, ozl miniinad Phenol we Cyanide 1w 6 noms {SA3028, SAI034, SAI142, SAS142 wx: 30020012 |

Standard Equipment Ysed

Egulpment Equipment LD,
Digital multi meter S/N STEDDS92 Due date ; 18-Jun-2025
Thetma bygrometer SiN 30520444/904 Due date 27:Dec: 2025

TestBy : %t Appraved by : b“-/

i Mr. Yongyuth Changhong | | Mr, Eknapang Wankllang )
Positien : Supervisor, Tethnical Service Pasition ¢ Manager, Technical Servicas

DKSH Technology Limlted Head affice]
1543 Sukhumit Road, Bangehal, Phrakhanang, Bangkok, 10260
Phane +65.2 635 7000, Mob e 155 95 813 8501, yengyuth e b cam, wnwe. dhih.com

onins liawa

Delivering Growth - In Asla and Beyond Page /2

Technaology % DKSH

Base Line Test : Reagent_Baseline_CN_Phencl_NH3

Rt I Ty oo L o e 8 it i K i e S H U s ittt b gt g aat o

J
DKSH Technalogy Limited {Head afflee)
2531 Sukhumwlc Road, Bangehak, Phrakhanng, Banghok, 10260 \l f
Phane +56 619 7000, .y @cish, diah, laﬂﬁ"ﬁ Nﬂ'JUﬂN
Delivering Growth - In Asia and Beyond Pageds?




Technology

Datector Signal Tast : Phenol

YT e —y—yry —
Lea
= e
- FEE OFESODELOEIEYTOED ORI PRI OYTOPG
}as“;;;;ééga-siifiiji
" (200 S S A O O S A
., 1 Pege i e \ -
- il A |
\/ J\J
| kY )\ v A
e \J ot et S f J -—¢....—r..uﬂ\" M
B FAVA.: Result Window
/" Detaled Reacky” Cabbratons | Statwcs | €4 Tadle § Method -
Modue Name  Phienel  Catbon 'IOnec150865 v
Phenol
o.00 p—
£ o3
= pppgE e
£ 002 —
-
E; o.o; Mﬂ.’##ﬂ :
6 1 220 30 4 SO 6 7 8 %0 100
Lencentration
2 = -0.00103458165495 b = 0.00033554257360
RSD = 0.00021966031654  r « 0 29065622202269 R2 = 0 5391256282007

OKSH Technalogy Limied (Head office)
2533 Sukburnvts Rcad, Rangchak, Phrakhanang, Bangkok, 10160
Phona +66 2 619 7000, Mobl) YL h

Oelivering Growth - In Atla and Beyond

lonns limuan

Page 42

Technolegy

Detector Signal Test: NH3

Ty ——r—rrery — 8 =
2t (U] Mot Vet tr et e Ty
A4 T IR [Cr e W R i O S B
" i L T A A ] it
i A L f’g i £k
H H § i E B S Ir H i i
w i [ LS T T
/f)1 |
AN
| | ’ \
[ 5 ’ i ‘
PYAYRE J
- T \-J ~ J R B
A o
@ FAVA.: Result Window
% - -——
fa iy i s e
Detaied ResmAts* Caibraton | Slaacn
Modde Name  Amera Calormion  10vderISOBAEE v,
Ammenis
ey =
= e T
o
FEYE | e
z M
=2 .‘-aﬂ"""!
d ;
200 E 400 500
Concentration
& =0 0002860463507 b = 0.00119912315462
RSD « DOOSET ra[.5597 113 R2 = §. 393441 78713000
DISH Technology Uenited (Head officel
2523 Sukhymut Road, Bangehak, Phrakanog, Bungo, 10250
Phone s65 2 639 000, Mobile +66 93 017 4621, yongyuth. yedkuh, com, www.dksh.com lan“‘]1‘1}jﬂ‘]uﬂ”
Beliveriag Growth - In Asia and Beyond ;u:s,'z

Technology

Betector Signal Test 1 &N

& psH

PEsp—-
v

ol H

g I S S VLY

F o kT v O i et |_ 500 3507700 — =
N Fia_Owrt et vem i v wen oy
WRAT] -1 el - 2] N S ) -
y H H £2 T £z
- H 3 : B E]
I { PE I [
¢

7 T RCreme 1]

LIEEAL o

& FAVA.: Result Window

Mode lsme  Totd CH Calbrption 1 Ordder 150 £466

Total CN
0.5
5e
£05 ] ———
0.2
FE
L] 20 40 60 a0 100
Cencentration
2 = 0.00097327625887 b = 0.00572684692011
RSD = 0.00357308743950  rs 0.55967602565411 A & 0.95975766537144
DKSH Technolony Limited (Head office]
1513 hukhurmit Road, Bangelak, PReakhanong, Baa ok, 10260 1
Phane +55.) 6197000, Mobile +65 53 431 3681, yongyuth. ve elkah.com, wnwww dish,com LA 1‘1““11"1“
b
Delivering Growth — In Asla and Beyond Page 6/

TEGHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAFAN)

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD 50! 18, EUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2117-3000-29 FAX.0-2719-484

HAG-TiBETUAToRS
CALIAATION Go#e

Certificate of Calibration

CertNo.: 25CH408

Page: 1ol
Equipment : pH Maler
Manufaeturer ! EcoSanse
Model 3 PH10DA
Sarial Ne. ¢ JCOata4
1D Na. : WUAE.EFM.058/2565 {EFM.pH.01/66)
Condltion As-Recelved: Used llem
Received Date : 01 April 2025
Calibratlon Date ¢ 03 Apri! 2025
Referance : 2504-0031WSC-1

Submitted by : Unilad Analyst and Enginaering Censultant Ca,,Lid,
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
Phiakhancng, Bangkek 10260

Amblent Temperature (25 £ 25) °C

Relative Humidity : (50 £ 15)%

In - house method :

- CP-CHS by dirgct maasuremant wilh OC vollage
slandard and direcl measurement with

certifled referenca material (CRM)

- CP-CHB by comparison wilh lemperalure standard

Calibration Procedurs :

Callbrated by : Walalak Sirilhean

Approved by :

Approved Signatory

{ } Chakrit Waewwan|ua
{ )Panpan Paipim
{+/) Sallhlp Maangmal

issue Date © 4 April 2025

The Uncertainties are for a confidence probabiiity of 85%

Thiis certificals may ot be reproduced other than i Iull, mcep! with Lhe prior writtan
Appraval of the haad ot Corparata Services 3 . Equipment Calibration and Testing Services,

e wnaslimuny




CertNo,: 25CHA08

CertNo.: 25CH408

Page: 20l Page:  3af3
Candition of this cafibration raault Calibration Results
1. Reference Siandard Instrument Fupetion : pH Measursmant
Instrumant Sarial Ko, 1D No. Cart. No. Dus Date Paforming threa butfers standard curve by using buffar nominal pH {(4.7)(7,10)
1} Documant Process Calibrator 54030045 130RC116  24E2759 25 Aug 2025 Unlt Uncar Standard pH Actual pH | Actual mV | Uncertainty of | Covarage
2} Ref. Standard Thevmomater 4982054 $10RCO44 241757 14 July 2025 Calibration Buffer Selution Reading Reading [pH M factor
- Thiz Certification s raceable 1o 81 Throught Technology Promotion Association {Thalland - Japan) {mv) ) X
2. Certified Reference Materials  :The measurement resulls are traceable lo S| lhrough Hach Lenge GmbH Lid , eH Electrode 4.007 4.01 17 0.0085 2,03
Dsulsche Atkredienungsslells, Accredited No.D-RM-15184-01-00 SiN.: 24071051AG06377 6999 .00 2 0.0095 200
:The measuremant resulls are raceabla to S| through CPA cham Lid., 6999 .00 2 0.0085 2.00
ANS1-ASQ National Agereditation Board, Accrediisd No. AR+1835 10.010 1000 -178 .0095 200
Butfer Sotutlon Manufactursr Lot e, Exp. date Function : Tempsarature Measurement
pH 4.007 CPA chem 1066666 18 Jan 2027 {*) Withaut adjustmant
pH 6.999 Hach Lenge GmbH coszzn 29 OeL 2028 This equipment was connected with Temperatura Probe;
pH 10.010 EPA chem 1066669 18 Jan 2026 - Model : - :
- Serial No.; 2407 105IAB0S3TT
3. This cerlificate is valid anly to he item cafbrated on date anc place of calibration, Dimension of probe
Calibration_Reaults « Lenglh: . 11g__ mm.
Function : m¥ Measurament - Diameter ; __ 12 mm
" I curve by D Process C: atpH (4.7)(7,10) - Immersion Depth: 100 .
Unit Under N:,:T: ! 5‘::::: Attus) Reading l:‘::z:‘:ﬂ:: Ct:::::rul Calibration Standard uue* Euror Uncertainty of | Covarage
Polnt Taenpsrature Reading measurement factor
Calibration Input (am¥] & re) (e {¢) (€} {2°C) k
pH mv my pH
pH Mater 4.00 177.44 177 4.01 0.68 2,00 16.0 15.000 149 -0.100 0.13 2.00
S/N.: JCO4T44 7.00 0.00 o 7.00 0,58 2.00 30.0 3000 209 -0.101 013 200
7.00 0.00 Q 7.00 0.58 200 45.0 45.002 45.0 +0.002 0,13 2.00
1600 , rrds | 7 1001 258 200 Ramark - UUG" = Unit Under Calibration
The reporiad uncertalnty of measuremanl was based on a standard i iplied by & Il
fackw 4, providing a level of confidence of approximataly 95 %.
-abc-
o . .
tonanslumungy wnayslumuny
TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
CORPORATE SEAVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUAHLUANG, SUANLUANG BANGKDX 10250 e
TEL.0-2747-2000-29 FAX.0-2713-9484 GALBRATION b80L
Equipmant : BCD Incubator Cort. Ne,: 25TM205
Cendition As-Recaived :  Used llsm Page: 2of3
Reference : 2502-01660C-1
Procedure Used ;»
Certificate of Calibration  cet.No: 25tmzes Calibraticn were canducted using callbratica p CP-CTOZ basad on TLAS G-20 according to diract
Page: 103 meagurament mathod with Data A ion which with F Delaclor [ RTD }.
The lemperature scale used was based on ITS.90.
Conditlon of this result of calibration
1. Referance slandard inslrument:~
Instrumant Serlal No. Cart. No. Traceabla Dua Date
Equipment 1 BOD {ncubator 1) Dala Acquigition MY57013823 24LMT1 TPA 12 May 2025
2, This cerlificale Is valld enly 1o the item cakbrated on dale and place of calibralion.
Manufactorer : Arca 3. This certification is raceabla to the International Syslam of Unit.
Ramark : TPA : Technolegy Promation Assoclalion ( Thailand - Japan }
Model : UC4-1320 Resuit of Galibration ;- {* ) Without Adjustment
Function of UUC* 2 Temparature Source
Sarial No. : 13URC4S013201 Fresh aiz setting : Net Available Envirenment during ealibration
— Heglnnlng Finlshed
1D No. ; UAE.WAQ.015/2561 Tamp. { °C ) 26 25
-( REL.Humid. ( % } 49 52
Submitted by ; Unlled Analyst and Engineering Consultant Co. Ltd. 2 <. AC Supply { Vil } 221 220
3 Sol Udomsuk 41, Sukhumvit Roag ] -]
Bangchak, Phrakhanong } 5 war® Position : Ref. St
Bangkok 10260 H Thiz I No.:
Lotatian 1 Lab, Floer 2 8 1 21-17RTD01
HIES 2 21-17RTO-02
Racelvad Ordar : 08 February 2025 J Wi _."Em;-t- c‘,b / 3 17RTD-03
Catibratlon Data ; 08 February 2025 - 4 24-1TRTD-04
Ambisnt Temperature : {261 10) °c W 5 17RTD-08 _
Ralative Humidity : (S0:30)% ] 17RTD-08
AL Line Voltage 1 {220:22)V 7 17RTD07
. . ] 23-17RTD-08
Calibrated by | Krisda Malea Frote Insaliwion Dviala: g aaaalan of Fhambar: 9} | 23-17R7D08
L d— b= 10 e W= .2 m
Approved by }CUY\G ) t= W e H= 2 m
Approvod Signatory Copocity = D69 a
{ ) Chakrit Waewwan|ua
{ ) Suwit Imjai
{+* ) Kunchit Prompral
Issue Date : 21 Fabruary 2025
The Uncertainties are for 2 confid probabliity of B%
Tis certificate may not ba reproduced other than in full, except wil te priur wiillen
Approvil a i and Tasting Sannces.
' 1
lnasiarIun LenanslumIuny




- TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MeA
/ [ ‘ CORPORATE SERVICES 3. EQUIPMENT CALIERATION AND TESTING SERVICES R

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANSG BANGKOK 10250
Equipmsnt ; BCD Incubator Cert. No,: 25TM205 @ TEL.0-2717-3000-29 FAX.0-2719.9484 ::E:mm:
Condition As-Received : Used Item Page: 30of3
Referance : 2502-01660C-1
Rasult of Catibration i {* ) Without Adjuslment
Function of UUC*: Temperalure Source
. N . .
Freah air setting : ot Aval abla Certificate of Calibration GortNo: 25CHG
Gallbration| UUS™ | UUG* | Temperatura Tatmg Overall Page: 1of2
Point Sotling | Reading stability ifarmif Fattar
('C) {*c1 ! (cy (z£'C} {(*C) (*¢) k Equipment : pH Meter
200 20.0 19.8 0.38 0.56 089 2 Manufacturer ; Horiba
T £e) e \ Model: LAQUA-PH210
Palnt Position Serlal No. : HAIFO00Z
(*CH 1 2 3 4 5 [ 7 | &2 Toagetd] (2c) N
200 [ 19.841 [18.714 | 20.110 | 10.862 | 10.747 | 16.710 | 10,676 | 19.768 | 19.695 | 0,54 16 No. : UIAE. EFM.200/2564(EFM.pH 0864}
Avarage” : The average of 30 values in each position. Condition As-Recetvod: Used fiom
Temparatura stability ; One-half of the greatsst maximum differance of measured temperature at any one sensor. Recalved Date : 22 July 2025
‘Temparature uniformity : The maximum difference of measured lamparatures at any sensors and lhe measured Calibration Date : 23 July 2026
lempgralure at lhe rel'sranfe location which are observed all tha. same ime or at as dose an observation time ae Reference ; 2507.0753W5C-2
possible to tha pattarn or by within the chamber under staady-stats condillons. .
Overtll Yariation : The Difference of the maximum ang mink o es t on. Submited by : Unlted Analyst and Engineering Consultant Ce. Lid.
UUG* 1 Unil Undet Calibration 3 Sol Udomsuk 41, Sukhumvil Read, Bangehak,
Nate : ‘The reported uncertainty of measurement was included stabilty and sxcluded unitormity . Phrakhanong. Bangkek 10250
The roported unceriainty of messurement was basad on a standard uncertainty multiplisd by a coverage :":::I'"':'m;::t:"“: ::: : ?;}%-c
Tacler k. providing 2 level of confidence of approximatel 3 ® ativa Fum N
P ¢ PP 85 % Callbration Procedure : In - house method :
obo - CP-GH5 by direc measurement with DC vollage
standard and direct measuramant with
curtified refevence material (CRM}
« CP-CHB by comparison with tetmperature slandard
Celibrated by ; Walafak Sirithean
Approved by
Approved Signatory
{ ) Chakit Waowwanjua
{ )Ponpan Paipim
{/) Saithip Moangmar
Issus Date : 24 July 2025
Tha Uncartatnties are fora probabllity of approx| ly 95%
This cerlificatn may ac1 ba repratuced albar o if full, sagapt vath thi por weitten
Appraval ol Ihe hasd of Corporata Swrvices 3 : Equipment Calibratien ang Tusting Sandoss.
« . : ’ y !
wonansiumuny : eneslumauny
‘@
25CHB62 CertNo.:  25CHE82
2013 Page: 3of3
I I3 calibration resul Calthration Results
1. Referenca Standard Instrament Function ; pH Measurement
Instrumeni Serlal Ko, 10 No. Cerl. No. Dus Date Performing three buffers standard curve by using butfer naminat pH {4.7)(7.10}
1) Document Process Callbrator 54030049 130RC148  24E2758 25 Aug 2025 Unlt Under Standwrd pH Actuat pH | Actual mV | Uncertainty of | Coverage
2} Ref. Standard Thermometer 4802054 110RCO44 251708 03 July 2026 Calibration Butfer Solutlon Reading | Reading |pH Measurement| facier
- Thia measurament result [a raceabls to SI thrbwght Technalogy Pramotion Asscciation (Theltand - Japan} mv) 2} "
2. Cenlfied Referance Materials  :The measurement resuts ars lrceable [o 81 Lrough Hach Lenge GmbH Lid, pH Electrode 4.007 “01 153.4 0.0085 205
Doutsche Akmdiiorungsstefle, Accredied Ho.D-RM-15164-81-00 [Sh.; QRAG00E7 7,060 L 181 00052 200
:The measuromant resulls ara iraceabls 1o Sl Ihrough CPA chem Lid., 2000 .01 182 0.0085 20
ANSIASE Natioal Aecrodiaion Board, Aotrodited No. AR-1835 10019 10.04 -188.7 a08s2 2m
Buffez Solution Manufagiurgr Lot Mo, Exp. date Euncilop : Temperature Measurement
pH 4,007 CPA chem 10BGEE5 18 Jan 2027 {*} Witheut adjuatment
pH 7.000 Hach Lenga GmbH ca3zaz 02 Dec 2028 This equipment was connacled with Temperature Proba;
pH 10.010 CPRA chem 1114385 Q8 June 2026 - Model : 9552-100
2. This canticate Is valki anly to the Hern callbrated on date end placa of ealibration + Seral Ho. - Gooet
" ¥ ! s ' ! Dimenslon of probo
Calibration Resuliy - Length : 103 mm.
Function : mV Measurement - Diamerer : 15 mm.
Performing slandard curve by Document Procass Callbrator at pH (4,7)7.10) = Immersion Depth : mm.
Nomina! | Standard Uncartainty of Coverage
Unit Under Value | Yoltage Actual Reading Measurament facior Calibration Standard uuet Error Uncertainty of | Ceverage
Callbratian Inpat Point Temparature Reading messurement factor
o w | v | (e} i ) e ey | o) (£ ¥
pH Meter 4.00 17148 | 7S 401 0.058 200 50 15.002 50 00z FYT) Z00
S/M.: HATF0D02 7.00 000 0.0 7.02 0.058 2.00 00 30,002 0.0 002 o8 200
7.00 0.00 00 702 0.058 200 450 45,000 428 0.103 012 200
10.00 <171.48 -1775 10.01 0.058 2,00

Ramark, - UUC* = Unit Undar Callbration

The roportnd uncoreinly of maasurement was based on a standard uncertainty multiplled by a coverage
facior k, pravlding a leval of conlidenca of appraximataly 85 %.

~olo.

wonanslaimuny . wanmilimuny




»
JoATRnSsULTULTLFOE
I I AudusMsHzuUIGEN"Ea

v e vy FCUIHUI o N’ Dl piribet 4 Malional Foud e siules
et e FOCE Induciral Lanoatoey Semice Sorrer

Ia'b Fhu Y
IMISSUETATE

Verification Certificate

Certificate No.: 2501440-001-01
Client nama: UNITED ANALYST AND ENGINEERING CONSULTANT CO.1TD.
Address: 3 Sol Uetomsuk 41, Sukhumvit Road,
! gkek 10260
Pageiold
Equipment: Digestion Unik {(Heating Block)
Manufacturer: FOSS
Mocdel: Tecator Digestor 1530
Sarial No.: 91905060
ID No.: UAE.WAS.030/ 2566
Order No.: 2501440
Dperation No.: 2501440-001
Date of Receipt: 27 January 2025
Date of Calibration: 27 January 2025
Calibrated by  Mr.worapob Sooktheng Approved by @
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Divisian af Calibratlon Laboratery
Date of Issue: 29 January 2015 Respensible for the Technical Management Feans
The uncertaintles are for a of 95 %,

This Certriicate is issucd in accordanie with the condihons of accredization granted by tha That Laboratory Accreditation scheme wiich
has assessed the measurement capabilty of the laboratory and s traceability to recognizeg nabonal siandards ard ta e units of
measirement realized at the curespnding nabional slandards abaratory. This certicaie may not be reprocuced ather than in “ull
&xcept with 1he pror written appraval of the Natieral Food Instibute.

L5008 Revision: 01 Date: 20-04-65
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Verification Report

Certlficate No.: 2501440-001-01
Equipment: Digesnon Unit (Heating Slock)
rodel Tecazor Digestor 2520 Serial Ng.: 91905060
Resolution: 1 € IDNo: UAEWAS.030/2566
Manufacturer: FOSS
Date of Calibration: 27 January 2025 Page 2ol 4

Location: Dry Laboratory (312), UNITED ANALYST AND ENGINEERING CONSULTANT CO.ATD.
Environment Candition; Ambient Temperatwie [ 29 + 1 ) 'C

Relative Humlidity ([ 58 2 )%

Line Vollage { 224 + 1) voll

Ceonditian of this results of Calibration;

1. This instrument, was calibrated by insert standard thermocuples type R into its Digestion blacks and Calibration
according to NFI Method W-1E-0265 based on ES 4309 : 1968
- The temperature scale used was based on [T5 - 90 .
- Al dote shaw below were final values &nd the initial daza moy be obtained upon request.

2. Reference Standard Instrument |

Instrument Model Serial No. Certificate Na, Due Date Through

Digital Thermemeter 39970A VAR5 26 M < 1194453 NM. Techmcal
win Thermocouple | Type & [S/CHL, RicHz, i3] |00 | FMRI0IE ) coner taoraiary

3, This certificate is traceable to International System of Units (58! Units).
4, This certificate was certificd only for the instrument we calibrated.
5. This result of calitration was found acturate as shown on date and place of calibration only.
&. Condition of Calibrated item :  Goed
YUC= Doscription
TimeofRecord L Hour 6 Minute At 380 °C

7.Resultof Caltration : | X | Wihowtadjustment [ ] After adjastment

F-LS-012 Revinon’ 01 Date 200465

4
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Verification Report

Certificate No.: 2501440-001-01

Equipment: Digestion Urat {Heating Block)
Mode| Tecator tigestar 25205enal Ng.: 91995060
Resolatan: 1 "¢ IDNo: UAEWAS.030/2366
Manufacturer:  FOSS

Date of Catibration: 27 January 2025 Page Jof4

Callbration point: 380 °C

Calibration result:

Tablel : of Temperature

> "
Block Na. uuc(f:)‘“"' uuc [55“'”"9 Stability (£°C} | ryqananrd o) u"?;':f:',"w

1 380 380 0.22 377.64 20
2 380 360 0.13 373,68 2.0
3 380 380 0.13 378.78 20
4 380 380 0.12 379.82 2.0
5 380 380 020 381.01 20
5 380 380 0.16 38048 20
7 380 380 .16 378.27 30
[ 350 380 .19 377.95 20
9 380 380 008 37848 20
10 380 380 0.15 378,17 2.0
11 380 380 0.18 37764 20
12 360 350 0.11 375,27 20
13 380 380 0.13 378.14 20
14 380 380 0.25 379.11 20
15 380 380 0.15 375.83 20
16 380 380 0.18 378.05 20
17 380 350 .31 376.4% 20
18 380 380 0.18 378.29 2.0
19 380 380 0.17 37841 20
0 380 380 013 37824 20

- UUC* = Unit Under Calbraton
-Immersion degth of siandard thermometer In tube leve! high of sand is equal heater plate of UUC
- Stabilty = One-half of the greatest masim of I 2t one sensors,
for at least hail an hour after reaching steady state.
The report urncertalnty of measurement was based an standard uncertainty multiplied by coverage facter k= 2,
providing a fevel of confidence of approximately 95 %.
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Verification Report

Certificate No.: 2501440-001-01

Equipmant: Digestian Unit (Heating Block)
Model:  Tecator Digestor : Senal Now: 31905060
Resolution: 1 °C 1D Ho. UAEWAS.O3F2568
Manufacturer: FOSS

Date of Calibration: 27 January 2025 Page 40t a
Calibratien point: 30 °C
Catibration result: Centinued

Figure 1. Location of Reference Standard and Biock Dragram of Digestion Unt
TOP VIEW
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QUELERIEH IR MSER3 N NS SR NS T’c,ﬁ///_;"\\\—::‘\ RAutuSNsAanuURNISAEaAANSSUa RS 'e, i /,_\\\.}\.\?
Foundeier lor incustla’ Develoament Naanal Food insrrure SR ot i o matcus e e U R i nChusial DgvelsEmert Nanonal Foor Incmuie el T
Food mduninal Lsboraen, Senvce Cenler CALIBRATION 0081 mbmig inaaey - Fooe Mchzingl Laboraory Sennze Conter GALIBRATION 0061
Calibration Certificate Calibration Report
Certificate No.: 2502226-002-01 Certificate No.r 2502126-002-0t
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.ATD. Equipment: Flactrnaic Balance Manufactures;  METTIFA TOLFDO
Addrass: 3 Sai Udomsuk 41, Sukhumvit Road, Model: ASH205LU Rasolution: 400003 g / 0.0001 g
gchach 10260 Serial Ko (210085594 D N0 UATWAGDI0ZHHS
Cipacitys 8291209
Page 3 ol 4 Date of Calibration: 20 March 2025 Page 2ofa
i Conditlon: AmpcriTempeale: 212+ 06 € RefveHumigly 45 @ 33 %
Equipment: Electronic Balahce Place of Calibration: 20B Batance Room, UNTTED ANALYST AND ENGIMEERING CONSULTANT CO.LTD.
Conditicn of Equipment: Gosc Condilen
Conditien of This Results of Calibration;
Manufacturer: METTLER TOLEDO
1 Cxibeation Method: BFI Method WAMADD!  [n-House Method based on UKAS Lab 14 : 2015
2. Reference Stanveds:
Macdel: ¥5A20500 RefersneeStandard  Medel  SerlalMo  Callbmted By CerfificMteNo.  DueDate
Stneard Weqht Class E2 Imglo200g  BSOSSEIST2 s M2HH1005 19 Aprl 2025
Serial No.: €210685394 ' Instrument Mode| Serlal N, Galibrated By Sertificate No,  Dye Date
Therma-Hegra Metar 60A-H1 HFLETH Di723 Gualiy Rebory QRIE-0547 10 Febwary 7026
ID No.: UAE.WAD.010/2565 . This certificatior 1 Ieaucebie 1o §1 UNTT
& TRUS CERINCALE WS CEMNGA Daly [0 IR INSUN'CHT wer Caliratee.
5. TR resut of catibratian was found acturi:n A5 shovn on date and raco of ca'ibretion ey
Order No.: 2502216 ! :
1. Repeatability of Reading:
Operation No.: 2502226-002
Nomuy Yaive (¢ ) Stengand Deviation of Readng 19)
Date of Receipt: 19 March 2025 40 0.0000042
0 D.0000042
Date of Calibration: 20 March 2025 1 0000000
P} 0.000000

2. Off-Center Error;
Amasso! 100 g was placed and mOvVRS th vAMiSuS POSDON 08 PN

Calibrated by  Mr.yothin Charoensuk Approved by b N

The balance reading oausmed rgiver «n he tadle, A,
Sclentist { Mr-Pheraphat Tuanfit ) le, @ /(,;—:,;\\ ) A \
Mznager, Division of Calibration Lebotatory N [} J RO CAN
Date of Issua: 25 Mareh 2025 Responsible for the Technlcal Management Team o @/ :/' ,G"'JG !
[m] a
The are fora of appi 95%
This Certificate Is |ssued in accordance with the conditions of accreditation granted by the Thai Luboratory Accreditalion Schwme ! z 2 N s h {Maamum BiFeence)
whith has assassad the measurement copabiicy of the laboratory and s treceability Lo recognized national standiards and to the t o )€ g )t p ¥t g 3l¢€ 9 3l{ 0} o)
units of measureient realized at 1He corresponding natonal standards laboratory. This certficate may not be reproduced other 100.0001_| 1000061 | 1000001 | 1600001 | 10a0001 | 1000901 0.0000

thar i full except with the prior witten aaprovl of the Natonal Food Institute.

N\ &2, by S8
1 ac\a'\nn::um:uu‘n‘:\:cm‘msn'n;‘l.m‘n15 im M SEIRSSULTILSOEZaar i TLE 1S EL f
n I QUBUEISH EUUATAMIE R A MOSEL a5 HTRNE n I FuguSMsA s B NS A0 rEEUa IRt "2,/-//_;':\\\5
o et e SO 'L Ircsin! Cevelzpmznt Natcnal Food inshtue it s e wperiney FOUFDETEN for Irdosmal Developrmens Matonal Fosd Iretire Wt bt o
Tt e A wod ndusrial Laboratary Sercee Certer GALIBAATION 008} mmwatisnaan: - Pood hdusmal Lasoratony Setace Cerrer CALIBRATIGH 0061
Calibration Report Calibration Report
Certificate Ro.! 2502215-002-01 Certificate No.: 2502225-002-01
Equipment: Electronic Ralance Monufacturert  MFTTIFR TOIFRO Equipment: Electronl; Batance Manulactur METTLER TOLEDO
Model:  XSR2USDY Resolution:  0.00001 9/ 00001 @ Model:  XSR20S5U Resolution:  D.00001 9/ 00001 9
Serlal fo.r C2106833%H Lo Now: URAEWAD.DI0:2565 Serlal No.: C2106853H4 10 Mot UAEWAQOI2565
Copntity: B2g/ 209 Capacity: B29/220
Date of Calibration: 20 March 2025 Page 3 o1 2 Date of €; 20 March 2025 Page 4 otd
Calibration Results:  (Continued) ibrati :  (Continued)
i H ®B) g ) Callbration Range;  »80-200 g
Calibration Adjustment: Internal Calibration Calibration Adjustmant: Internat Calibration
3. Departure from Nominal Value: (Range: U - B2 g ; Resoiution: 0.00001 g ) 3, beparture from Nominal Value: (Range: +80 - 200 g ; Resolution: 0.0001 g )
Norminal Yalog Santar] Valug Average Resding Cotretion Ungertnte Coreerpt Fatar Naminal Y#ur Stanlardl Vatut: Avhates Rrading Coreodien Uncariainty Camerage Factor
£y ) (g ) {9 L g} 1+ g 4 {0 ) {0} g ) {3 ) (% 9 ) A
Lhizsd 0008000 000000 0.00000 0.000057 200 %0 50 09010 0 00n7 - 00 06015 200
a0 0001003 0.00100 0,00000 0,0000090 280 100 100.00306 1000001 £.0000 000016 208
0.005 0 005002 5.00501 003001 0.0000092 100 110 110.00307 110.0007 -0 0001 000017 200
oot amems 001002 009002 0.0000089 200 10 12000308 1200002 -0.0001 0.00018 100
0.05 009559 T.05001 000001 0.0000036 280 130, 130.00010 137.0002 -0.0001 Qo001 2.00
0.1 0102011 0.10002 Q001 0.000013, 20 148 130.00213 143.0007 -0.6001 0.00019 200
05, 2.50016 0.50004 -0.0001 9.000014 100 250 150.00209 152,0002 -0.6001 000021 200
1 1000003 100 0 U008 2.000016 100 160 160.00210 162.0002 06001 000022 200
H 24000023 296005 000 0.0000:7 180 Fil) 1700012 1700007 -0.0001 000023 200
s 003015 506006 ALOKKIS 2000030 100 20 20009013 60,0002 00001 0.09028 200
i 10600309 10.60005 009004 0000026 200
0 23 060530 20 00067 000004 2000097 80
£ 33.000039 3000603 2 00905 0.000050 200
50 50 300028 50 00C0R 100505 2 000068 200
80 £0.000367 £0.00012 -0.00006 o001y L_J

The reported uncertanrty of Maasaramant s baset on 3 Rbndsid uncerIny MuZiphed by & eowerage factor & , praniding &
level of confidence of Baprouately 95 %,

dne N, %—' . ammmmmmnm Bl meemeeeee &» N-W




List of Instrument Certificates for Environmental Quality Analysis
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Cextiwnt Latrwatony IVEC 17025

Agilan
CrossLab

Fram bosipht 13 Quioerg

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systemns

Preventive Maintenance Checklist

Agilent Preventive Maintenance prowdes factory recommended service for your analytical
systems to assure reliadle opecation and the accurady of your resulls,

Delivered by highly raired and certified service engineers using genuine Ag:-lenlt parts and
supplies, Agilent Preventive Malntenance providas everything you noed to reduce unplanned
downtime and keep your systems operating at their peak This checklist will be completed at the
end of the service and pravided to you as a record of the installation.

Noie: While non-current production AA instrument and or accessory models are not covered
spezifically in this document it can be used as a basic reference.

Fur more inforralion aboul Agilent Technologies services please visit our web site using the
following URL  hilpe/ v agilent comsen-us/services

ineroduction

Customer Information

1 Custorners should provide all necessary operauing supplies upon request of the enginger.

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

3 Any parts, not included in the Parts Lists section of this document, re not part of the
recommended Freventive Malntenance service, ror are they included in the price of this
service.

4 If o systern requircs the use of extrs or special procedures and/or parts for the maintenance
service, then Lhese must be ardered separately and charged as a repair, which may incur
additional cosls.

Rewasicn 1002, 1ssued November 2021
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Important Customer Web Links

For more information about Agitent Technolages serices, please visil our website using the
following URL. http:f /v agilent com/en us/products/crosslabrinsirument-services/service-
repair

To aveess Agiient University, visil i fwww.agilent.comy/crosslabraniversity/ 1o learn about
training options. which Include anline, classroom and onsite delivery,
Atraining spocialist can wirk directly with you to Felp delermine your best oplicns.

A useful Agient Resource Ceater web page is available, which includes shart videos o1
maintenzrice, quick lists of consumables for new instruments, 2nd other valuable information
Check cut the Resource Page here: hitps://www.agilent com/en-us/agllentresaurces

Need technical support, FAQS, supplies? - visil our Supporm Home page at
hiip:/fweww agilent comysearch/support

Get answers. Share insights. Build conneclions:
Join the Aghent Cermmunity ot hitps #/community.agilent.com/welcome

Service Engineer's Responsibilities

Reeas ar 100 ks

SiAgilert lecrniolzgms Ire W1

Contact the customer and ensure that all necessary suppliss are available belore lhe
preventive mainlenance visil.

Cenlirm the ability of Ihe mstrument te deliver conlinued sale operation as established via the
Agtten! AA safe operation flow charl, (Refer directly to the AA 55/2407280 Preventive
Maintenance Scope of Work te make this decision.}

Only selec Fose pages that relale to the systemor module being servicec.
Zomplate emply fields with the relevant informaticn,
Complete the relevant checkboxes in the checklist using cither 2 *X™ ar tick mark "v"

Check "Seclion not appl cable” check toxes to indicate servigesflasks not delivered, as
appropriate

Complete the Preventive Mainlenance service In the order of the tasks listet.
Complote the Service Review section together with the customer.

Complete he fields for page numbers at the fect of each selected page
Complete ke total number of pages field in the Service Completion section

Ask the customer to sign the Service Cempletion section including e customer's and your
signature.

This information is subject 10 change withaut notice.

et 2921
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Instrurment Praventive Maintenance Checkhst
INStruMenT Mairmensnce

System Information

Q) Check this bax If an instrument configuration report is atlacked instead of comoleting the
table,

e m = e e cne e s -
Instrument Systern Name ond (D 24055 BAS
1‘ fnstrement Systern Site and

;
I
|

ilowaton ]

Umied  fnalyst and Eaqueeeting LomguTawt

List System Companent Product Nurabers List ihe Serial Numbers of each

e o Sompanent

! G e 1 13160001
2

3

4

Preparation, Safe operation and Initial performance checks
Nesgior 1000, zoed Howmbe: 2071
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Agilent
CrOSSLab Instrument Preventive Maintenance Checklist

From Iruaghe {2 Qo
QT agilent AA safe operation flow chart inspactions (1o deterrnine if the PM can be performed).

NOTE: Ifby following the flew chart the instrument |s deemed to be unsafe for continued
use you MUST NOT continue MM warls, Inform the customer immediately of the Agitent
recommendation that use of the Instcument be discontinued,

d Discuss any specific Issues with the customer before starung,

O ForHF application systems, if standard sample introduction systern was not inslalled, ask
the customer to install it, Wi

@ Review the instrument lagbook for recorded problems and comments.
E’ Save instrumant control geltings before starting the procedure.

4 performa general Inspection of the systemn for cleanliness.

EI' Check for proper slallation of parts, assemblies, sensors ete.

& Check systern for requived installation of camponents, soitings as defined by carrent
Service Notes

Check far required firmware updates and verify with customers If they would like them
ingtalled,

& usesvD 1o perferm a Full Wavelength Scan for Cu HCL - “As found tesL1"
Ef Perlorm a Dasic Cu ABS test - "As found test.2”

Print the Details page or screen captures of the test resalts and altach 1o the end of this
checklist.

Fovimor. 13 06, 3 24 Hevenber 2027
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trstrument Prevenlive Maintenanze Checklist
Preventive M aintenance Frocadures

FLAME SYSTEM section

B} Section not appticable

Electronic components

] Review and conlirm instrument configuration data in SYD
ﬁ Confirm power supply voltages using the SVD Power Supply diagnostic.

dl For Dual Beam inslzuments - Cenfirm RBC lrequency using the SYD RBC frequency
diagnostic.

ﬁ Check the burner adjuster centrols for complete and free moverment, If the burner adjuster
needs lubrication, use Molykote 321 or minerel based molydenum disulphide grease
d Run VD tests to exercise all moler drives ver the full range of thair ravel:

& Monochromater dive
Slit drive
Lamp selector

a ABA

Optics components

m’ Check that external optical surfaces are clean - Clean or replace as required
& usesvDand perform Mono Wavelength Correcilon.

Efi Use 8D and perfarm Sit Calibration.

& usesvDand perform Grating Squareness Diagnostic.

@ use $vD and perfarm Zero Order Oifset/Mono Correction.

Iﬁ Use SVD ard perform Wavelength Repeatability.

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

Check that the signal energy of the D? and HC lamps track properly. Advise custorner if
their D7 lamp is showing emession degradation due o age.

Mgz 1200 |3gwed Mavernler 202°
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From S8kt 10 Ottt
g I " T .

Ef Inspect the burner inferlock plate ta ensLre that the Inferlock pin is secure and corect for
the burner typa.

E Clezn the burnersiot with & clean white card,
Gheck the unifarenity of the slol widlh.

lﬁ Clean the burner if required,

E/‘ Ghange the burner o-ring.

ﬁ Clean the nebulizer, spray chamber and liculd trap,

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

m Check that the pressure relief bung releases readily.

ﬁ Change o-rings an the fugl and oxidant delivery barbs

@ Leavethe liquid trap EMPTY and verily the flame will natignite in thig state.

a’ Refill liguid trap and check that overfil drains freely into 1ne drain/waste lube.

Eil’ Check the crain/waste tube for good drainage. It shouls not have light bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

d Check and clean the igniter elgctrode

d Presstre test for leaks
d Leak test gashax internal camponants and connections
d Check safety interiock status and operation using e SVD interlock monftoring disgnosiic.

Anatytical performance for Flame systems

e} Ignite a flame.

& Check that you ¢an adjust the nebu izer uptake rate frem £ 1o 6.5 mL per minute,

=] Optimize the instrument ready 1o perform Cu sensitivity test.

& Create @ manual method to perform a Bzsic Cu ABS lest - "Final Performance lesung ”

EZ,Run o PM completed sensitivity test for a b ppm copper sample and recerd the results in
the A& M Performance test results and measurements table.

Rewgion 10 04 Iesucd Mowmnber 202°
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FURNACE SYSTEM sectlon

F_I/ Setnion not applicable

Electronic compenents

0 Review and confirm instrurnent cenfiguration data in SYD
O confirm power supply volteges using the SVE Power Supply diagnostic.
0 Run SVD tests ta exercise all motar drives over the Tull range of therr travel:

@ Monochromator drive
Q St drive
Q Lamp seleclor

Optics compongnts

0O check that external optical surfaces are clean - Clean ar replace as required
0 Use SVD and perfarm Mono Wavelength Correction,

O use 5VD and perform Sfit Calibration.

Q) use SVD and perfarm Srating Squareness Diagnostic.

Q1 use SVD and perform Zero Order Offset/Mono Correction,

O use SVD and perforn Wavelength Repeatabllity.

Q Physically inspect selected HT lamps (customer to Supp'y per their choice) and measure
the % Gain for each lamp. Acvise cuslomer il lamps are showing emission degradation due
toage.

0 Inspect the GTA workhead gas hases and connections for 12aks,

O Pressure test for gas leaks

Q1 If the coole- system s aceessible (stand-alona) check for correc! operation and
coolant/water level - this inctudes any temperature and pressure settings plus filter
cleaning {air flow and water)

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

Q) Check all graphite components anc replace if necessary.
Mewizion 100D, lazued Nowembe: 2021
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fnstrument Preventive Maintenance Checklist

O Tube
D Electrodes
U Shroud
0O Check and clean the end windows on the workhead.
O check safety interlock operation.
Analytical performance for Fumace systems
O optimize the instrurrent ready te perform Cu sensitivity tast.

Q) Run the sensilivity test for a 25 ppb copper sample and record tha results in the results
table,

PSD autosarmpler accessory for Furnace systems

Section NOT Applicable
Check condition ¢f the PSD capillary - replace if necessary

Check conditicn and operation of PSD syringe - ensure il dogs nol have ar locks and
hubbles

Change PSD rinse bottle o-ring.
Check and clean the rinse vessel

ooo0 ooOs.

Check (he dram bk for good drainage. 1L should not have lighl bends, kinks or loops and
tne lower end must be abeve the Lquid fevel in the waste vessel.

O Ensura that the waste vessel Is suitasle for usa with the furnace system.

Ef Seetion NOT Applicable

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

O Adjust each raller so thal it rotates freely

U wipe clean the pumg rolor rollers and pump bands with a dry glean cleth

O Ensure that the presser arms and the susfaces near the pump are (ree from dirt and spils

01 Remove the sump rredule rear cover and ehack for the incursion of liquids and any signs of
cerrosion,

T Re-torque the nuts that fasten the moter mounting p'ates to the chassis.
O check clips securing tha diluents holder and replace if necessary.
£l bisconncet, clean T piece, and reassamble the tubing using the fo'lawing steps.

Reuzicn 1900 Izz.ed M
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Ll Remove the T-piece by disconnecting the pump tubes, the pump bands and all ether tubing.

0O Place the T-piece in an ltrasonic bath containing strong detergent 1-5% Decon 30 o
similar, for approximately 510 irinules

O wash the T-piece undsr a tap with 2 sirong fiow of water

U Rinse with dislilled water through all of the inlets in the reverse direction to normal sample
flove.

O Reassemple,

[ﬁ Saction NOT Applicable
The Aglent SPS 4 aulasampler is designed to need minimal mainterance.
The following maintenance requirements sre suggesled to maintain the performance of the
autosampler.

O Cleaning the spill tray, rack lgcation mat, end frames and chassis accessories with a damp

soft cloth and diluted mild detergent.
a Cleaning the autosamaler cover panels with domestic window cleaner.

D) cChecking the - axis and 2- axis drive belts for cracks, spiits, damaged teeth, excessive
Traying. color changes or degradztion from fumes.,

O cheek the X exis, Theta 8xis and Z axis FFC cables far cracks, incorrect posilioning,
demaged edge or damaged connectars.

NOTE: The autosampler requlires iap extra lubrication throughaut jts lifetime,
For further details refer to the SPS 4 service manual GB410-93050.

ﬂ Section NOT Applicable

0 Check the x-axis and z-axIs Liming bells - Replace if tHere is are any cracks, splits or color
deterioration and beli tension.

O Check belt tensions - adjust if required

O Check the lubricatcn pad for single x-axis shaft, if pad is dry or customer hag observed any
vibralign of erratic movements of the x-axis cariage, add 1 mL of Dow Corning 200 ® Fluid,
200 CS into the well,

O Check the auta-sampler ahitity to find tuke positions - Calibrate if required

QO Clean the exterior surfaces of the actessory with soft lint free cloth. This cloth can be
dampened with warm water o7 & mild detergent. Do not use grganic solvents or sbrasive
cleaning agants,

Feuson 1190, hbumd Howembner (027
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Frpn by ca Do
Vapor generation accessery VGA hydride gencrator)
Section NOT Applicable
Inspect VGA gas supply hose,
Inspect/replace YGA pump tubing
Check [ow gas pregsire Interdock selling— adjust if required
Chock precision orifice gas fiow sctting — adjust If required.

Check gas regulator pressue to 46 psi (325 kPa) - adjusl il required.

ooooooo

Claan the exterior surfates of the acgessery with soft lint Iree elcth. This cloth can be
campened with warm waler or 2 mild delergent. Do not use erganic solvents or abrasive
¢leaning agents.

UltrAA lamp. accessory (external)

& Section NOT Apolcable
O check the condilion af 1he power cable.

00 Clean the extanor surfaces of the aceessary wilh sof) linl free clgth. This cloth ¢an be
dampened with warm wate or a mild delergent. Do nol use organic solvents or abragive
leaning agems.

Restore System
03 1fyou have ailered the custamer's instrumeantation during the course of PM, restore Lo the

criginal stalus 10 alfow the custemer 1o condust thelr normal activites (e g., reload the
customer's method)

Guidance

[T the PM service is perfarmad prior 1o a qualifization service, then Jse the qualification precedute
as a guide for final instrument set up and checkoul

Sevisos 10 0% sucd Hoverbo 2027
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From Imughd i3 Dutecna
Sigriature Page
Service Review

d Attach avaeilable reports/printouls of &l tests to this decumentation.

mf Record 1ne Prevenive Mantenance service activily in the customer's records/iogbook

\__"f Update/resst instrument maintenance counters as appropriate.

Ef Affix the PM sticker to the system or Instrumeint loghook based an the custsmers request
lj Complete the Service Engmneer Comments section if there are additional comments.

d Review this service, parts replaced, and test resufts oblained with the customer.

@I if the instrument firmware was updated, record the deails of the change in the Service
Engineer's Comments box or il necessary, in the cuslamer's IQ records

Test Results

o | onecied Yest -

Resuilt.

Flarme optics PMT Galn test
For copper ot 322.8nm, & mA, 0§ nmsltvacth I <55 % I 49 ]
Flame perfarmence test with & ppm copper sample
A facetylene, mixing paddle removed Abs value > D5 0. 559%
Alr facetylens, mixing paddle installed, 10 rerlicates %RED <10 0.1 !
Deuterium fumace optics PMT Gain lest
For capper at 324 8nm, 4mA, 08 niosklUwadll «35% -

Deuterlum fumaoe performance 125t with 25 ppb copper sarmple {324.8 nm)

Precisicn %R0 s 40% -

Abs valye =018 -

Zeeman tumace anahytical performance: 25 ppb copper sample (327.4 nm}

Precisncn %RSD <40% -
Abs value 010 -
MSR% 270 % -

Renson 1000, lugaed Hovembe: ZOZY
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Instrument Freventive Mairtenance Checkl st

AA consumable and pats ligt table

Test Solution - Cu Spprm " .

solution B6100ENGD 50055140 240 280 PM suppled Common
| est Solulion - Blank solukon | $190-/001 5§ 5% 140 240 280 PM suppled Commaon
Topper, Y00C ug/ml, 100ml 519082719 560 85140 243 780 . Comman
Kit, Mk 7 D-rings, anumous, ?

campletesel 0970063400 50 55 140 240 280 PM supphed Hame
Qrganic Kit 4910053300 5055140247280 PM suppfed Flame
Wire Nebutizer Cleaning SU10024700 50 55140247 280 consumable Flame
Tubing-Capillary $1d Nebs $310024800 5055140 243 260 consumable Flame
Capillary Tube Hivae Neb{3)

{crganics only) 3910044000 5055140 240 280 consumabls Flame
G'ass impac| beads (S/pk) 910025700 £0 55 140 242 280 consumasle Flame
Teflon impact beads {S/pk);

{crganics enly) G9I00EIIN0 50 55 140 240 280 consumable Flame
Bumer cleaning sirip (1C0/pk} | 9910053900 5055 140 242 280 consurmable Flarme
‘Window LV sikca — round

{oght sidk) 2010082600 5055 140 243 2BO PM suppled Comman
Winga UV silica -

rectangular (iefl side) 2010082500 S035140243 280 PM suppl ed Comman
Pard achesive window {roand} | 4810012700 5055140 247 780 PM suppl ed Commnr
Pad adhesive windaw " Y

(rectanguiar} SU10012B00 5045 140 241) 260 M suppl ed Cesamon
Electrode kit (1) (02) 6000300 GIATZD FM suppl g +urrace
Shroud (D2) ¢300C3100 Gral20 PW supplied urnace
Zegman elecimode kit (1 pr) 6310003500 GTAL20 P supplied Furnace
Zeeman shroud 6310062600 GTA120 PN supplivd Furnase
O-ring PED rinse bottle 310025900 PSD120 PW supplied Turnace

* Fer engineers who only service AA Instruments 5190-8B279 can he uged as a cheaper
alternative for 6620030100,

Items classified as PM supplied in the above table arg included In the standard PM

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

Fevizon 1300, [35ued Howerabsr 2021
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Seyvice Engineer Comments (optional}

Service Completion

Service request number _ G003 A% ad

Eaﬁ%a\wm S,

Agilen: signature

Totalnumber of pages in this decament vh

Reviy o1 VIO, [5uue Mewenben 2221

T dghert Technologes Ine 221

Date service

30 Jow 7023

Custorer signalure

U |

- Agilent

tonanslumuny

Avk
TAY

SVD Results Report

BEnocti02  DIsgRBEOE StarYime
Cuslomer: UAE
Address: Sol Udomsuk 41, Sukhomvit Rd.
anghoR

s ey T 02 R
Servica Enginoar; Kanyskom S.
Confact Dotails: 02637636341

Serial Number: My13t60001
Inslrument Model: Varian AA140/240/280  Number OF Lamps: 4
Flameo Instrumant: True

Turrct Typa: Aulomatic

Mond Typo: Automalic
Gashox Type: " Gas Bax
Aulo Burner Adjuster: False
Mains Fraquency: S0
alze Firnvware Version: 2.1
+ Dol Beam Phetomultiplier Type: Nermal(@00nm)
PWE Verslon: 4§

Furnzge Instrumand: Tre
Zeeman Presents False
Inlgrnal Zeeman: Falen

Iatermal UitrAA;
Dplies T

EEPROM [t
Instremenl Rus !0 o fo"15.180 D2 Ruii Hours:! 53206.500
D2 Serial Number: notsel)
D2 Insinll Date: 1711970
D2 Criginal intensity: 1.000
L2 Last Intensity: 475.000

Zere Wovoiength QF seli 20033

Ao Correctian: 0770

Flame Hours: 3241184

Rrpor) Generatod AL 12HVI02S 904775 A 1 $VD Aotuty len

wnanslumiuny

Frequency:

Unpor Limit:
51.00

Lower Limit:
45400

Avaraging Period: 300
Datapoint Count: 20

Avneage Frequency:
50.00

Highest Measured Fraguency:
50.00

Lowost Measured Frequency:
50.00

Result: m

Power Sup.;:..n

Lower Limsft 177}

Averaging Period: 302
Datagoint Count: 20

Actual (V)

Upper Limit {v)

Result:

12,00V Rall 16,20 12,42 1320 | Passed |
-13.20 11,90 -10.80 Passed
459 5.04 5.50 | Passed |
2060 220.00 100 Passed
Report Goneraterf At VAN BAT25 Ad z SVD Fesultr Report S4Y
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Beam Balance:

Lamp Type: Copper
Lamp Scchket Used: 3

Peak Selected: 324.80

Lamp Alignment: FEEINEER

"7 Lamp Screw

Sampla Paak:
%{/ 7

h” \I

LOY% Sam,|
Pk Mk

Pty
fafPra., Rat P12
CEmT] gt
Lewer Limit;
)

Y Lam) Scrow Result:

* ~wn Elemaets): Copror
GareetFo om 3

" Ypper Limit (nm)  Resulf:
a7

pAN-F o

First Cricy

Second Crilor

Wavelenglin . sporin 1=

Lmn Alienment: *'7
Lower Limtpm? 37177
v Tor Oreve}
R LN

o 3 204,600 &

Aogint T
Pas

Lamp Current{mA): 4
s igthinm): 0.2

Slit Height; Normal

324.888 Upper Limlt{nm)

e ot ene)

nple d: 324023
1 224807 Sinnple G: 324,819

 J24.819

HECEN ]

i Deviullon: 0003

Repori Genrated = L PIPEIa Y r s 3 SVDanuRopm Rapodt Garrtratad AL URNFDIEALTIE 204 4 SV Rasats Report B
1 1
wonaslumun lenanslumauny
T S At ST T
Wavelengih Drive: Lamp 4t .
_ o - TR TEY)
Slit Drivn; . . Sus

Turret Drivn:

ALt Tue T e tap

Toloelnla A e Hew ™ g Mode

fmgenr Liv . . YUpper Limit Resuit:
ol L 297 b
- 4 191 Hz

K| - w2z
eissed |

: " w0u
v 5 3 1754
2 R : 3053
Pl 7 x il

Flane Dotect: STECIEN
CCU Active: (TN
Qxidani Pressure: [STICTEE

[ i3 F 7 iinnt Clhangeever: LTRTETR
e lgnition: EETIEE
i Crr 5 5V Anaents Rupert BT

nmsiinuny

resut: [ (AT

Refloft © st §rn o0 T et [

e m:m:mmﬁ
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Saquentfal by tme repont

12012025 10:48 AM

€ Hothssyred,

Senzifivity Check.

[T madL oives sboul 0.2 Aba 2l 3248 rm, AZA buner
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Sequential by ime raport 113012028 10:53 AM SpectrAA SpectrAA
Page 10f1 Pzges 1001
Anayst Analyst
Dete Slarted 112072025 10:33 A GIAT; 1/30/2025 3:33 AM &:k‘:‘;.".': ;”’2{::2"'5;;':’34“ GMT: 13002025 3:33 AM
Worknheet Seinditvly Test01 Comman
Commant Mathods o
Mathads Tu
Campatar vons DESKTOP r0LFRS bttty
Sarkal Mumber: My 13160001 1
Mathod; Cu (Fiama) Mathod; Cu (Fram e}
Sarrple I
Saple D Cong il WRSD  Koan Al m’:"zm £ong_ el SAED Neen Abs
CALZRO 0.000 3|/E OLOD2 ’ :J:: “1 00002
Feadings ings
00007 0.0003 00081 Wrzo2s 10:51:45 AM 5 -0.0003 -0:0003 R 13002025 10:46:52 AM
TANDARD 5 <
STANDARD 1 £10 FRITH] ’ :{:d: CEN -1
Resrings adnga
05574 0.5263 o514 1025 10:52:22 AN e #6071 0.6047 1130r2025. 10:47:24 AW
At Lingar Oripin - Cal. Sav 4 Abs o Linsar Qrinin - Cal S¢1 1
0.58] | 081
|
0-‘“{ 0407
‘ :
0.3 0 zn'l
) 0,00
2000 2000 K 50 0.000 2000 P 500
Cumgd, Cumg
Curve Fit » Lnear Origh Curuz Fit = Linear Origin
Charagerislic Conc = 0.038 miL :ihmclef-slt Conc =0 gL
- 10000
r = 1000
Galculaled Conc = 0002 508 Cabﬂunm Cone = 0002 50m
Residuah, - 0007 D000 Reakduns = 0002 H00S
Abs = 0.1141 x T T Ao TEnG o =
& ppmta SOEL 83 %508 P 5.1 EEENT =
Raacinng N
gssez ©5505 05615 130R2025 105254 AM 0.8035 hane2 08047 0.6047 L 26078
DEQCS CRITE 06084 0.6070 1002025 10:48:32 AM
1 1
wnaslumauny narstumuny
Flame Optimization
: Qptimization: Lamp
P = Sampler Offline HCLamp
Goto Tubs ;1.
k[ H ' . . .
) LR I Y United Analyst and Engineering Consultant Co., Ltd.
Tyba ] jJ f
i :
i
i 050
Downbeigt e Automatic Mercury Analyzer
Pump tpeed Médﬁ_‘nﬁ- 0.00
Kewtolube ool . 0917 Model : RA-4500
< Sanph ;
€Y Calibration HE =t . .
(G CafbeationIC Pl o S Preventive Maintenance Report
Y Sample/QC

SERIAL No, RA-4500 : 11780278
Soft version :  Ver 2.0.5
ROM version ;  Ver2.0.2

02 JULY 2025
02 JULY 2026

DATE H
DUE DATE H

. Nbdlaghors

{ Natthaphon§ P. )

{ Kitichai $. )

INSPECTED BY

vaiin wnecin o 3
L1 T ARITEY ALLEAT Y

APPROVED BY

Kinetic Solutions Company Limited.
2, Sol Lat Krabang 1, Lat Krabang Subdistrict,
Lat Krabang Distrlct, Bangkok 10520

ol, [+66) 062-789-522




Inspection

Inspection details

ITEMS. SPECIFICATIONS RESULT IUDGE
1. Guantiy - ure 600D oK Remark
1. Cleaning Mercury Analyrer RA-4500
R 2.1 Ovarall Appaacadce  |No visible damage. GOOD ox - Body case, Cell Detector, Table of Sample
’ 2.2 Parts / Cebles Correctly placed and connected. GOOD
3. Indication MNamegiats / Labsl Platg and Labal ara indicated. [cloels] OK 2. Replace consumable one year set for RA-450C
4, Seif chatk
4.1 GLP Counler Marcury Lamp 5000 hours 110 br oK 3. Checking Mercury Analyzer RA-4500
hombrare Fiter 7000 hours or 1 yoar afer replaca <ihr oK - Mercury Lamp «Qutlet Activated Csrbon Filtar
+ Membrane Filter - Flow Sensor
Main Pump Tube ¥50 hours or 1 year aflet replace <1ihr QK o Pamp Tbe val
- Main Pump Tu! - Valves
orbed 1 K
b Ha 1500 mg Wl © = Motor Pump - Heater
P1 Tube 2000 hours of 1 ysar after replace <1hr 214 - Motor Reagent pump ~Coaling Fan
P2 Tube 2000 hours or 1 yaar pher replace: <1hr oK - Metor of Arm «Stirrer motor
P3 Tubs 2000 hours or 1 year after replace «<1hr oK - Mator of Table - Color sersor
P4 Tube 2000 hours or 1 ysar afier replace <1hr QK - Motor of Lift - tngtrument Performance
P5 Tube 2000 hours of 1 year afler replace «1hr QK
PG Tube 2000 hours ot 1 year efier replace <1hr oK 4, Adiust Optical sysiem
P7 Tube 2000 hours of 1 year after replace <1hr oK
Hentor 2000 houes a2 hr ax 5, inspection Calibration curve ang Repeatabllity af Mercury Analyrer RA-4500
4,2 ChackiTast Fliow mis Adjustmant Figw rate 0.14 - 0.20 L/min 0.18 Limin 0K
V.3IGIs 3545V, 402V, OK
Signals Detactor
VREF35-45V. 403V ar winuwe Heater Sox GucRauann s idaudluzou PM anty
Coollng Fan Chack the operation of cooltng fan PASS oK
Calar Sanaor signals (R.G B) at laasl one nonzers PASS OK
Radlation Thermemeler  |a posliiva valve form thermomelor PASS QK
Hoaler heatar temp rises 4 *C within § min. PASS aK
5. Healsr [Tamparature A 95°C + 2°C with 30 min. .7 O
8. Callbraton Curve  |no pratrentment 0100 : Max.Cav, 5.0% 0.90% QK
| Averagn: 100 £ 5 ygiL 01,4 p K
7. Rapaatabllily 100 pg/L (n=5} il i
GV, £5.0% 0T1% OK
B. Blank o pretreatmant Less than 0.5 {AREA) 0.103 AREA o
Apparatus
HAME Oate Cartied | Expirstlan
Mareury ICP Standard {1000 pg/mL)
AccuStandard, Inc. Lol 223035027 March 10, 2023 § Warch 10. 2023
1BAMT HAuaN o llauau
Titla ' Pravontlve Maintanance
Dale : 02072025
Nama : Kinetic Selutions !
Mamo : Callbration curve 0-106rg
Mothed
Hathod! (Protreatment Iwithout)
Clel}H2504 © 0 9el
i0e/v& SaCl2 0 Sml
Heusuramont Time{tec) ° 120s0¢ 1 H ] ] [
(]
w o
2
113486503041 002
ST00]
uwxi -
Sip SR 5
Na sTD svoL  CvOL DvOoL 51D AREA MEAS Dev Note
[w/t] (mil (i) fml]  [ng) [ON] Ing 1%l Salf Check
1 0000 5000 5000 5000 0OQ0 ong? 20000 -
:PASS!] 100 - .
2 100000 0025 5000 %000 2500 32690 24250 30 tﬁ:oﬁ":ﬁ“ P“ig‘s,,‘ %’,;52"‘,‘2 2‘}5) 7 2. Taerblo2: 200}
3 100000 0050 5000 5000 5000 65434 4@ 12 fﬂrﬁﬁ'ﬂezﬁ (0. 1(?’:'-‘1"3:: ¥, Ref. 403}
H i . Ref.4.
{ 4 100000 0075 5000 5000 V500 96649 7489 Q) rift check:PASS!! ( 0.0000037 - -D D0DODZE = 0 000O0E3)
1_5,.7100000_0100 50080 500010000 132088  WOST0 06

1 H ] 4 5
SHP
;
SOL CVOL IWOL  AREA  MEAS  CONC
Mo. NANE Y e my [N (el fugil) Hote
1 STD100 ppb 0050 50 5000 6B 503 101708
2 STD100 pro COSO 50 5000 6718 50653 101385
3 STD1D0 ppb 0050 5000 5000 66370 50110 100220
4 STDI0O ppb 0OS0 500D S000 6MES  S09%0 101840
5 STD 10D ppb COS0 5000 5000 GTSI4 50989 10197
6 _Blank 5000 5000 5000 01035 __-03055 0000
Stotisthes —
No. NAME TRY AY 5D (<%
Jog/t] fugiL) %]
.1 5TO00 pob 5 101.4464 0724979 an

Lan e

LY HPPOMISTRUMENTS OORFGRATION
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125 Machwt Birot

Tw ZC3y786- 319
e Haven, GT 08213
utk

' AccuStandard? Inc. rar oo

CERTIFICATE OF ANALYSIS

AccuTrace™ Referance Standard

Catalag Kao: ICP-34K-1
Description: Wercury IGP Standand

Date Certified: Mar 10, 2023
Expiration: Mar 10, 2028

. Etemant: Mercury {Hg) Density: 1.052 g/mL
SRM: 3131 Sampla Sizs: 100 mL
f Lot: 223035027 Componsats: |

Maulx; 10% Nilrlc acid
Hazards: Risfer to SOS for complets galply information

Siormge GondHign; Ambient {>5 *CG}

s CurtiNud Relerence Malarls?

| ® e 5

1 Sipna) Word: Danget T oA

i AN-13

!

; Certified Concantration; 1000 pgiml.

: Traca Elaments (o pgimL

! Ag 002 Ce  nd<0.2 ad ndw.07 Lu rd<Q.02 Py D2 3¢ nd<0.02 T nd<D.02
| Al nd<D.02 Ca nde@02 On rasd 2 Mg na<Q 02 P4 rg<0.2 M noed2 T ea<02
! A Bae02 Cr negi7 H ndenoz M Ad<0.02 Pr nded2 A WA Tm nde052
: A nd<D02 s WA Hg ¢ Mo nde0 02 Pt maa? m nged? U paanz
| & 2 Cu ng<0.07 He noctnd Na naet 02 Re N s nde0 07 ¥ ndedoz
[ Ba ras0.02 Dy nd<0.02 In nden.2 No need.2 Ri ndel2 3r na<o 0 W ndadz
? By naeD02 Er naeb0F Irorden 2 Nd md<g02 Rh ndef.2 Te nd<02

[ B nde02 Eu ndsC0Z K na<d2 Wi nd<d 92 Ry nded0F T nd<00}
€a nd<D.02 Fe nde.02 La O NA Ts nded2
Ga na<0.02 O nasB 02 L1 w007 P MA Bb ndQ7 Th nde0.02

Trea Carthad Rvierancm Masenal wis rirhad in ccoranis win BOIEC 17005 {AT-1130) ad IS0 17034 (AR-1403)
T ey il dete, 1D FBEITO. bk a0 ST

[ e nh 4 s A, 20, M 0 12 o 071 8 TR0 . R G4 48ROI 1 1 GRACH K A PN L e
| Th and MU3T Iodersl, niria nrd focal Hgulationn.

[ e cremiraere uncanaony e o prodoct & 48,045, The CAM ucrtavey s 224%
Al " L wey the

L AN}

| Waum Y ¥1 I firde kohitioh Tymcaty '] 4wyl g hgh

*
3
&

«

Pty woctn 2l AS1M Typa | 18 magohm decnsd wates

A yrace mpuni e CINCENN B
i Adweghis are Uncsala Hwough HIST Tosl o 8842414018 & BYT0ZR0S-10

A3 gasamers ubad in preparston i Class A

| A3 bk a 000 wiched #ng ripie rged wih daomzed e Dror 10 Ut

: Shak 5ofe mor o vae and donol i of the botte ¥ Clan A

Page 10f 1 FOr 138 wh foalite WOOHDeY #nalysls
AccuStandard Is sccrediied to 150 17034, ISOAEC 17025 and certifled to IS0 9001:2015 e

Ry himuas

1. Quality Standards:
150 17034:2016 - General Agguirements lar the Compatsnce of
Relerence Matenal Produters
ISONEC 17025.2057 - Genaral Regu:rements for the Compalonce of
Testng And Calibration Laborataras
150 $001:2015 - Quality g System - F
Eagle Registrations

2. Inienced Use: Tne product covared by this cerificaie s dasigned lor cafibration or for use In qualiy conrpf progedures
tot the spaciiea chemical compeunds lisled on he reverse side. This preduct can be used for guantificalion and/or
wantiheaton, This ptoducl can alse Bo usod A& & roferance material te validate analytical procedures, subject te the
conditicns wnder Seclion 7,

3. Manutacturing: All balances are calibrated daily using an in-house procedure with weights that are compared annually
1o mastor woights and lracoable 1o NIST. Tho balances aro aise calbrated annually by an ISOAEC 17025 acareditod
calibralion |nboratory Please refer 1o the NIST las| numbar lisied on tha Ironl of this certificale. Class A glassware
is used in the manulacturs and guality control ol &l standards Good Laboratary Practicas have bean used throughoul
tha praparation of this Standard,

4. Homogensly: This preduct 5 sulicionily homegeneows and any sample size would ba within (ha uncerlainty budgat.

§. Stabillity: The manulacturer guarantees fha stability of this sotulian through the expiraticn dale slated on the label,
whin hanalad ang stored agcording lo the conditions stated on the label

% Uncertainty: The uncertainty values as statad on Ite face of this cedilicate have bean delermined using the
EURACHEM/CITAC Guide. We repor a combingd expanded uncomainty equat to the posltive squara roct of the tolal
variance of the uncerainty of the components using the fallowing tormula: «, T Tr T his
fomula reprasents uncartainty companents from tha mass. volume. short- larrn a mly Iung—1ann sl.atn ity and

faetors with the ion of Ihis product. Tha expanded uncenalnty, assumes a normal
distribulion and a coverago factor ol k=2 15 chason using approximately a B5°% confidanco lavel.

7. Legal Notice and Limit of Llability: This preduct 16 lor routine labaratory analysis and rosoarch purposes onty. The
company's hakility will be hrited 18 replacemant of product or rafund of purchasa prica. Maotica ol claims must be made
within thirty (30} days trom date of delvary.

1T lmunu

Technalogy

&% pKsH

Service Report

TO FOR

Company: United Analyst and Englnearing Work Order Numbar: WO-0007407%

Consultant Co., Lid. _ Bangkok-HQ
Addrass: 70042 vl 1
Phrakhaneng District, Bangkok, 10260

Conlact: Karnphang Bocnpuang
Emall: kamphong.b@uaeconsuliant.co.th
Tol; +86 2763 2828 (7021), +66 & 6347 7380

WORK CRDER INFORMATION

Top-Lavel Ordar Type Preventive Malntenance
Installed Product 1D 1B-00105024 Billing Type Chargsabla

SKALAR ZSAN50000
Product SAN++ Classic CFA 230V | PO No. HPQ-250400209

28ANS53000
Sarlal No. 182888 Warraniy No.

Conlract Na.
PRODUCTS SERVICED
Installed Product Id Sarial Number Product
SKALAR 28ANGI000 SAN++

16-0105024 Tezets Classic CFA 230V 2SANSO00D
PROBLEM DESCRIPTION

PM 1 afa/t ““uiruasieaut 0-120085

Billabta | Biltabla

Line Number | Englnear Start Date And Tima | End Dale And Tima | Labor Traval Travel KM

Hour Hour
WL-003421g2 | Yongyuth 05232025 9:30 AM | 05/23/2025 6:00 PM |85
Chanphong
Total 4.5 0 Q

1 Reach us s DKSH Service-Holllna : +565 2 638 7000
2531 Sukhumvit Rosd, Bangchak, 10260, Pheakhanang, Banghok, Thaland

Phona +68 2 618 T000 Fax +6a 2 331 1028 1
1eNET a7

Delivering Growth - in Asia and beyond

Technology

& pksH

Line Number | Work Description
WL-00342192 | - vt PM i3, idaamionIrem

PARTS CONSUMED

Part No Part Descriplion Quantity
EXPENSES

Part No Expanse Typs Descriplion g::nmy
RECOMMENDED PARTS

gemadviofinmdedokanm 7 vwns s Pump tube 3 1unn1 (SA3028, SA3032 war SA3034), vRon W
Halcgen 8VAOW (90020012) 1 11un13 §9u7U 2 waas, Tubing polyelhylena 3 siunns [SA3142, SA5141 war
$A5142)

REMARKS
[ ]

Travel Time Disclaimer
Pleasa nota thal lhe travel ime in this repert only Includes tima taken to reach the Insialled equipment locatian. It
does net include our enginear's ratum travel Ume.

Cusiemer Signature!

1 MM Techniclan: Yengyuth Chanphong
Job Title: Servica Manager

Email; yongyuth.yc@dksh.com

Customer Eig nature

Date: 06/0672025

1 Reach ua 8 DKSH Sarvice-Hotina ; +B6 2 B9 7004

2533 Sukhumvll Road, Bangehak, 10280, Plrakhancng, Bangkok, Thalang
Phona +86 2 BI9 7000 Fax +68 2333 1028 ‘1 ' 2of2
1N ianud
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Technology ég.: DKSH

Job No. WO-00074075

Test Report

Customens United Analyst and Englneering Consultant Ca., Ltd,
Continuous Fiow Analyrer SKALAR
Controlier Mdel SA5000 Autd Sample Model SAL052
Controlier Seral No. 1E2658 Auto Sample Serlal No. 1\
Dateol test 13-May-2025 Feriod 12 Month
223 Humidlty SAAKAH
Results
Instrument Checked
[Them ] Characteriitic Befare ater Remark
1 Wisual inspect B rhn DAl |Bam Ol
2 Power supply {210 - 240 VAC] 120 VAC 20 VAC
3 Computer [F O ma O fl
4 Prognm EEEET [T O fal
5 Autosampler @ Py B Fal O v O ful
6 Module holder
+ WASLOT purnip @ kg O R =] O fm
-Pump tube U Pau 1 Fal ] O fat .
+ Alrdnjection Lok U Fad ] 0 sat +
- Chemlstry manlfolds, Swikching valive, I [£] O st
Lol Membrane
? Datector
+ Filter O e D Ffad |G rs O fa
- Flow cel Ghn O Al O Pw O Fa
Ny G ru Ofa |Q e OFi
z Interface @ opn Ol B Pm O Fi
8 Rirtafng vahoes Ovrass Ofel @HA [Oraas ObFal DN
10 / Reactor @ P O Fpl ONA |27 0wl O Wk
1 Flame photemeter OFass O fol CINzA O 2ms O val 3w
12 YRS J Srabilizer O Pans O Ful ONA | B 2ms O Fail O
‘Warning and Error Checked
Item- Event Before After
13 Errorisp 2 Nonr 8 Hone
O o O apew

ORSH Technology Limited {Head office)
Rargcha, Panghot, 10260
Phone +55 7519 7000, Mobile +55 93 813 B681, yongyuth y: idkih.cam, wwwe.dksh.com

tensT ldnwan

Dellvering Growih - in Asia and Beyond Faga 12

Technelogy . DKSH

Chetk with Standard
item Ch Belore After Remark
14 Bare Line Tet EREEC BRI
15 Detector Signal Test EEL L =T
Summary of checked
The instrument can work normatly and efficiently. [infosbaTmmurmmnu'dinfusc Fisingamm)
u The instrument can work but it's requiring to [[E5F o i)
o The instrument cowld not work It's requiring ta repair. (et dma et selds chisnriouthgsd
Remark ;
* Pump tube, Tubing polyethylene we Air tub Il Al g wi
et s vzl e i Ry 7 nem mt

1. e’ wymfoe! AMmenia 4w 3 merm {SA3032, SAS 141 un: 90020012}

2. e'nd wenefid Phenol ae Cranide e § 3wy [SA3028, 543034, SA142, SASI4Y e 90020012 |

Standard Equinment Lised
13
Dlgital multl meter S/M 52600532 Cuedate t 19-Jun-2025
Therma S/N 355204441904 Due date : 27-Dec-2025
Testhy : %t Approved by :
[ Mr, Yangyuth Chanphong } | Mr. Eknapang Wankliang

Position : Supervisor, Technical Service Fasition : Manager, Technical Services.

UX5H Technology Umlled [Head offlce]
2532 Sukhumeit Road, Banychak, Phrakfanang, Ban ghok, 10260
Phone +56 2 529 7000, Mokl +55 1 813 BEIL, pontruth. vt Idhih.com, www, fsh.com

e Idnunu

Cellvering Grawth - in Atia and Beyond Page 2/2

Technology DKSH

Baze Line Tast : Auagent_Baseline_CN_Phenol_NH3

T T R T AT |

DKSH Technology Limlied {(Head office)
Bangchak, B4 ghok, 10260
Phioste <56 2 B39 7000, Mokl 5693 B13 2681, yongyuth. yo@dish.com, waew dksh,com

tonans ldaauan

Delivering Grawth — in Asia and Beyand Page 3/2

Technology G DKSH

Detector Signal Test : Phencl
BEEEE PUOTEORE YN
rrofiovi roor B EOG
ErodIrF : : F
EEr g f ¢ ;o

2 Terimd

& FAV4.: Result Window
Optory

Bl b e

Detated Resks” Catbaton | m_j’"sa;; & Hethod |

Modile Name  Frenci - Calbrton I Order 150 B466 -

Phenol

0.04
0.03
0.02
0.01

Peak Height

2 1 20 3w 40 S0 60 FO B0 90 100
Concentration

2 =-0.00103458165435 b - 0.00026554357350
ASD « Q0005196603165 r « 0.590465622222068 A2 = 0.93331206202847

DxSH Technology Limited [Head office)
2511 Sukhumyh Moad, Bangehak, Phrakhanons, Banghok, 10260
Ftionk «EK 7 639 7000, Mobila <6593 313 BEE), yongyuth yedidhah com, www.dbah.com

tenFT linuax

Deffvering Growth - in Asla and Beyand Page 472




Technology

Detecior Signal Test § NHE

. SR O A A
’ 3(31 T H
ol
Lol
:—m—m_.__mJ K\‘._,A_J’ \,‘I \ \ ‘J K\_.I

3 Frva.: Result Window
Optiona

v Dﬂaledp-ubl): Calirston | Ratatcs | Edt Table & Method

Mociie Hame  Ammorea o Calbogion IOder 1508286~
Ammonia
¥ 08
3 04
x
% 02
&
o8- i
L] 100 200 300 500
Contentration
2 = D00026360463507 b = 0.00119912215462
RSD = 0.00587303480891  » = 0.59972084460113 RZ = 0.93344176713000
[IKSH Technology Limited (Head ohtke] -
533 Sukhumett NG1d, Bangehak, Phrakdiancng, Banghot, 10260 )
Phona +66 1 619 7000, Moblle 213861, yongyuth.ye Bichsh eam, www.dhdh gom laﬂﬂ"l 1‘1““"’”“”
i
Celivering Growth —{n Asia and Beyond Page 5/t

Tethnology G DKSH

Detector Signal Test: N

[ Pt A e ot O | Sttt | 4308 204108
M G Wadee T Wy e b

b I BE T e EIRESITE [ Ry

brag 417]
Tramean e
stz menzan

=11
)

ST
Erg it
— ]

X Tt y
Defuied Pewis [ Caltetton || Siktabcs | Edk Tatie 8 Method |
Module Name  Total CHl Catbeaton 10508485 >

Tetal £

Paak Height

A L e—T"

o 20 a0 3 80 100
Concentration

4 = 0.GOC57I27625887 b = 0.00572684652011
RSD = 000357308743550 r= 0:99387882564411 R2 = 0.93975766537144

OKSH Technology Limited (Head office]

2537 Sukhumvlt Road, Bangehak, Phrakhancng, Bangkek, 10260
Phone #5562 635 7000, Moblle +£6 91 213 £585, yoryyuth.ve Sdiah.com, wew.dksh.com lanﬂ‘i1 ’Jﬂ',uﬂ”

b
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TEGHHELOAY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CAL'BRATIDN AND TESTING SERVICES
53474 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL-0-2717-3000-29 FAX.0-2718-0484

Certificate of Calibration

Equlpment :
Manufacturer :

Madel :

Serlal No.:

ID Ke. :

Conditlon As-Raceived:
Recaivad Date :
Calibration Date :
Referante :

Submitted by :

Amblent Temparature :
Refatlve Humidlty ;

Calibration Procedura;

Calibrated by :

Approved by

{ }Chakrit Waewwanjua
{ }Panpan Paipim
{v'} Saithip Maangmal

Issue Date ;

CGonduclivily Meter

Horiba

LAQUA-EC210

HCSL0011
UAE.EFM.009/2563{EFM.SCT.03/63)
Used llem

04 Fabruary 2025

05 February 2025

2502-010TWSG-2

NS TRLTHIIOZE
CALMLRATION 04

CartNo.: 26CH166

Page.: 1403

Unlled Analyst and Engineering Consullant Ce. Lid.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhancng, Bangkok 10260

(2525 "
(50 £ 15) %
In -house method :
~ CP-CHS by direcl measuremenl
wilh certified referenca materla)l (CRM)

- CP-CHS by comparison wilh temperature standard

Warakern Lemgaglrakul

Approvad Slgnslory

06 February 2025

The Unzartaintles are jor a confldence probabllity of appr 8%

This cectificata may not be rrproducesd other than n full, sxcopl with Lhe prior wiinen
e

Approwa) of Iha head of

; Equip Tosting Sarvices.

@

CertNo.: 25CH166
Paga.: Z2of3
Conditlon of this result of eallbration,
1. Reference Standard Inslrument :-

Instrumant Serlal No. 10 No. Cerificate No. Due date
1} Thermameter 1862874  13CRCQA5 241895 08 Sep 2025
2} Rof. $Id. Tharmemeter 4382054  11CRCO44 241757 14 July 2025

- This Cadification is traceable to SI Throught Technology Pramotion Association (Thailand - Japan)
2. Cerlified Reference Malsrials :- .

- Conductivity calibralion solulion, CPA chem Lid., Tha it resulls ara ble to S|
Lhrough CPA chem Ltd., ANSI.ASQ Natianal Accreditallon Board, Accrediled No. AR-1835
Cenductivity Solution Manufacturer Lot No. Exp. date
1412.9  pSiem CPA Chem 1005307 15 June 2025
12881 mSfem CPA Chsm 1005308 15 June 2025
+ Caonlral Conduclivily salulion temp ire by Waler bath (25 £ 0.1} *C

3. This certificale is valid only 1o the ilem calibraled en dale and place ef calibralion.

Calibration results

Funetien : Canductivity Measurament

{*} ARer Adjustmentat 14129 pSiem
Cenductlvity Electroda Serlal No.: 9B5SF0045

Standard Belare Acjustment After Adjustment Uncartainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factar

Salution (1) ]
14129 pSiem 1455 pSfem 1412 pSlem 9.2 uSfem 2.00
12.881 mSlem 13.05 mSicm 12.66 mS/cm 0,086 msfem 2.00

Remark: = UUC* = Unlt Under Callbratlon




TECHHOLOBY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilac-nm
CORPORATE SERVICES ¥: ECUIPMENT CALTBRATION AND TESTING SERVICES -

£
& S34/4 PATTANAKARN ROAD S01 12 SUANLUANG, SUAHLUANG BANGKOK 10250 : T —
TEL 0-2717-3000-29 FAX.0-2713-943¢ CALBRATION 00
Cert.No.; 25CH1E6
Page;: 3ol 3
Lalibratlon_Resuits
Function : Temperature Maasurement g . .
This equipment was conneclad with Temparature Probe; cenlflcate Of callbratlon CertNo.: 25CHS58%
~ Model : 9383 Fage:  Tat3
- Serial Na, : SRAFO04E Equipmant : pH Metar
Dimensicn of proba; Manufacturer Horiba
= Lengh : 510 mm Modsl ; LAQUA-PHZI0
- Diameter : 16 mm Serial N HAD
al Mo, IS0082
« Immersion Depth : 100 mm
— 16 No., ; UAE.EFM.0722564(EFM.pH.05/84)
Calibratien Result : Without adjustment Conditicn As-Racstvad: Usad ltem
Calibration Standard vuc: Error Unceralinty of | Coverage Recelved Date : 20 May 2025
Polnt Temparature Reading Measurament factor Callbration Data ¢ 21 May 2025
(*cy {*c) (e} (30 (£°¢) L Reference : 2505-0502WSC-3
Submittad by ; Uniled Analyst and Englneering Consullant Co.,Lid.
45.0 15.003 150 -0.003 013 200 3 Sof Udomsuk 41, Sukhumvil Rend, Bangchak,
300 30.004 300 -0.004 0.12 2.00 Phrakhanong, Bangkek 10260
45.0 45,003 450 0.003 0.13 200 Amblent Temperature : (25 & 2.5 *C
Relative Humidity : {50 = 15)%
Remark : - UUC* = Unit Under Calibration Callbration Procedure ; fn - house method
- CP-CH5 by diract measuromaont with DC vollage
The raported uncartainly of measurement was based an a standard uncariainly multiplied by a coversge standard and direc! meastrenent with
factor k. providing a leval of canfidence of approximately 95 %. carlified reference meteria) [CRIA)
- CP-CH8 by comparisen with lemperature  standard
~abo- Callbrated by : Walalak Slrthean
Approved by 1 SQJ/NF
Approved Signatory
{ ) Chokiit Waswwanjua
{ )Ponpan Paipim
/) Saithip  Meangmal
Tssus Dato © 23 May 2025
Tiw Lincertainties are for & confidenca probabifity of app y 95%
Fhrs corliticate may ol be reproduced oihes than m hal, Bxcp! with 15 prioc writisn
Apprgvad af the head of Carpocate Services 3 Equiptrenl Calibrshon and Testng Senvites,
e
ronasliumaunu
GertNe.:  25CH538 CartNo.: 25CH588
Page.: 20! 3 Page.: 3of3
Condition of this calibration rasult Calbrtion Resyits
1. Referance Stendard Instrument Function : pH Measurement
Instriment Sorlal Ho. 1D Nao. Cart. No. Dus Date #erforming thran buffers standard curva by using buffer nominal pH {4,7)(7,10)
1) Document Procass Calibrator 54030048 130RC116  24E2759 25 Aug 2025 Unlit Uncler $Standard pH Acstual pH | Actual m¥ | Uncestainty of | Coverage
2) Rel. Standard Thermometsr 4582054 110RCCM4  Z4I757 14 Juty 2025 Calibratlon Buftar Sclutlon Roading | Reading |pH Measucement| faclor
« This meagurement result is traceabis to SI throughl Tachnology Promotion Association (Thailand - Japan) {mv) {t} k
2. Certifind Relference Materals  -The measurement rosults are baceable to 51 through Hach Lenga GmbH Ltd., PH Eiociroda 4067 s 1664 0.0088 205
Deutsche Akkredianungesialis, Acsrodied No.D-RM-15164.01-00 S/N.: QIAAD03G 7.000 7.8 135 0.00%5 200
The messuement resuls are taceabla to 51 Infouph CPA chem LId., 7000 o1 128 0.0096 200
ANSI-ASE Nelional Accreditation Bosrd, Accredited No, AR-1835 10.610 10.00 -186.0 0.0092 2.00
Buffar $olution Manuifacturey Lot No, Exp. fate Functlon ; Temparature Measurament
pH 4007 CPA chem 1086665 18 Jan 2027 (") Whhout adjustinent
pH 7.000 Hach Lenge GmbH c03232 02 Dat 2028 This equipment was with Temp Prote:
BH 10.010 GPA chem 1066659 18 Jan 2026 } - Mogal ; __ oe82mb
- Serial No. QIAACO3I6
3. This certificata is valld only 10 the tem calbrated on date and place of calibration. Dirension of proba -
alibeation Rosults - Length: 108 mm.
Eunctior, : mV Measursment - Dlameter : 16 mm
Perf ¢ curve by D Pratess G at pH {4, 7)(7,19) + Immersion Dopth : 80 mm,
Nominal | Standard Uncertainly of Covarage ’ ”
Unit Under Valua | VoRage Astus) Reading Measuzament factor Calibration Standard UU(I: Extor Uncertainty of f Coverage
Calibration Input Poim Tempsrature Reading measursment factor
PH mv mv BH (am¥} & °c) {c) ) (*cy (£'c} K
pH Mater 4.00 177.48 1773 a0 0.058 2.00 15.0 15,002 15.0 0.002 0.13 2.00
SIN.! HAODOOE2 7.00 0.00 00 7.00 0.058 200 300 29.999 00 0.001 0.13 200
7.00 0.00 0.0 T.00 o.058 .00 450 - 45.001 45.0 0,001 0.13 2060
10.00 -177.48 -177.3 10.01 0.058 2.00

Remark, - UUC* = Unit Undar Calibration

The reporied uncertalnty of measurement vas based on a standard uncertalnty mutiiphed by a covarage
factor &, providing a level of confidence of approximately 95 9.
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Equipment : Hot Air Oven Cert. No.: 25TMS79
Condition As-Racalved : Used llem Page: 2of3
Reference : 2503-04370C-3
Result of Callbration ;- {*) Wilhout Adjustment
Funetlon of UUC* : Temperatura Source
Fresh air satting : Clesa
Calibration] UNC* | wuc* | Tempersture | Tomperature | Ovarall [Covaraga)
Palnt Setting | Reading| stability unlformity Varlation| Factor
{'¢) ("Cy | (*c) {£°C) ('c) {'C) k
104.0 140 | 1040 0.040 0.43 0.78 2
120.0 1200 | 120.0 0.84 1.3 18 2
180.0 180.0 | 180.0 0.49 1.5 1.8 2
L Measured Ti (*C) Uncertalnty
Polnt Position
{("C) 1 ] =2 3 4 5 [ 7 B Jofref}]| (2°C)
1040 | 104.235] 104.135] 104.362] 104.317 | 103.649] 103.738| 104179} 104.220| 104.025 042
1200 | 119.575] 119.366 | 119.807 [ 119.905] 118.604| 118.104 119.888| 118.894| 120,064 1.1
180.0 180.285'179.510 180,401 180.551 179,281} 179.483] 180.195| 180.451 [ 180.374 1.2

Average® : The average of 30 values in each position.

Temparature stabllity : One-half of the graatest maximum difference of measured tamperalure at any one sensor.
Temparatura unitormity : The maximum differsnce of measured tomperatures at any sensors and the measured
tamperalure at the referense localion which are observed at the same time or at as close an obsenvalien time aa
possible to detammine tha tamperature patterm or homogeanelty within the chamber under steady-state condltions.
Overall Variation & The Difference of the d and mini d throughaotut observalien.
Uuc* : Unit Under Calibration

Nele : The reperied uncertainty of measurement was Includad stability and excluded unifarmity .

Tha roportsd uncertalnty of measurement was based on a standard y multiplied by a Il
faclor k. providing a level of confidence of approximately 95 %.
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TECHNQLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIFMENT CALIBRATION AND TESTING SERVICES
5334 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-0000 FAX. 0-2719-9483

. : . No.; 20
Certificate of Testing e 12
Equipmant : DO Malar
Manufacturar Heriba
Modal LAQUA.DOZ{0
Serial No.: HESMO003
ID No. : UAE.EFM.015/2563 (EFM.DO.04/G3)
Recalved Dats : 22 January 2025
Test Data ; 23 January 2025
Reference : 2501-0774WSC-3
Submitted by 1 Unlted Analys! and Engirearing Consultant Co.,Ltd.

3 Sal Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhancng, Bangkek 10260

Laboratary Condition : Temparature {25+ 5)°C

Humidity (50+20)%
Test Procedure ; In - house methed : CP-CHY

by C Ti with Azide k Method
Tested by 1 Walalak Sirithean

S

Approvad by : -
Appraved Signatery

{ )Parmihippa Tamayakul
{ )Ponpan Paipim
{7 Salthip Maangmai

Issua Data : 24 January 2025

r@\
CertNo.: 25TW20
Page.: 20l 2
Conditign of this result of calibration
1. Relerance Standard Instruments :

This cerlificallon |5 traceable to lha Inlarnalianal Syslem of Unil through the refarence standards
laboralory of Industrial Galibration Cenler, Technclogy Pramollon Asseciation (Thailland-Japan).

Instruments Sarial No. 1D No, Cedtificats No. Dua Date
1. Buraite - 130BU10 23CG1472 22 Mar 2025
2. Balanea 14233821 110RCOCA 24MM121 04 July 2025
2. Slandard Material -
Matarial Manufacturer Lot.No, Assay
Sedlum Thicsulfale §-Hydrate AR KEMAUS 2203162447 99.6%
Result ; Dissolved Oxygen Mater Adjustment With Air 100 %

Disscolved Oxygen Prabe No.: 9K2B0020

Titration Method DO Meter
Standard Daviation
{Azide M. }] i
(gL} (mgiL) {mglL)
820 820 0.0071

This repert was cedified enly for tha inslrument we [ested L is allowable |6 usa for sludy
Inlend to use for adverising and referral purpose is prahibited. This report may nol be reproduced
olher in full, withoul writlen appraval of Iha laboratory

-60a-

TEGHNOLDGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANS BANGHOK 10250
TEL 0-2717-3000-28 FAX 0-2715-0484

Certificate of Calibration  cet.no: 251z
Paga; 10f 2
Equlpment : DO Meter with Senser
Manufacturer; Hariba
Modal ; LAQUA-DO210
Serial No. : HESMO003
1D No.: UAE.EFM.015/2563(EFM.DC.04/63}
Submitted by : Uniled Analyst and Enginssring Consullanl Co.,Ltd.

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

Laocation ; TPA On Slite Calibratan Laboratory
Recelved Order : 22 January 2025
Calibrated Date : 23 January 2025
Ambient Temperatura (26=210)°C
Relative Humidity : {(50230)%
AC Line Voltage : (220:22)V
Calibrated by : Warakom Lemgagtrakul
W
Approved by : Une
Approved Signatory
{ ) Chakiit Waevnwanjua
{ ) Suwil Imjai
{+") Kunchit Premprat
Issue Date : 29 January 2025
The L ars fora probablity of approximately 5%

This conilicate may ol ba reproduced other thar in 1), except with the pricr wnttan
Appraval ol the heas of Corporale Sarvices 3. Equipmom Calibration and Tastiig Seivices.




Equipmant ! DO Mater with Sensor Cert. No.: 25LM12
Condltlon As-Recelved :  Used liam Page.: 2of 2
Refarance : 2501-07TAWSCAd

Pracedure Used :-
Calibration were conducted using in-house calibralion procedura CP-OT01 according o comparlsan with
Industrial Platinum Raslslance Tharmomater { IPRT } Into Tamperalure' Balh.
The temparaiure scale used was based on IT5-80.
Condltlon of this result of calibration
1. Refarence standard instrument:-

Ingtrument Sariat No. Cert. No. Traceable Dus Date
1} Digital Tharmamelar 2183080 2411022 TPA 17 Sep 2025 '

2. This ¢ertificate is valid anly 1o the item calibrzled cn date and place ol calibralion.
3. This cerlfication is traceabls fo Lha Inlermational System of Unit.
Remark : TPA : Technology Promolion Asseclalion ( Thailand - Japan )

Result of Catlbration :- {*) Without Adjustment
Functlon : Temperature measuremant.
This inslrument was connaclad wilh lemparaturs sensor, SIN.; 9KZBOG20
Callbration | Imimeraion Standard uuc Coverage
Palnt Depth | Temperature | Reading EBrror | Uneartsinty, | T oy
(c) {mm} G} (*C) (c) {z°C) L3
150 90 15.003 15.0 -0.003 0.16 2.00
300 80 30.004 30.0 -0.004 0.16 2.00
450 90 45.002 450 -0.002 0,16 2.00

UUC* : Unit Under Calibration

Tha raperted uncertainly of measuremant was based on a slandard uncertainly mulliptied by a
coverage factar k, providing a lavel of confidence of approximalely 95 %.
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TECHNOLOGY PROMOTION ASROCIATION (THAILAND-JAPAN)
CORPMORATE SERVICES 3 ; EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SC1 18, SUANLUANG, SUANLUANG BANGKOK 10230
TEL. 0-2717-3000 FAX, C-2719-0484

Cert.No.; 25TwW29

Certificate of Testing

Page.: 10f 2
Equlproent ¢ CO Mater
Manufacturar ¢ sl
Madel : 5100
Sarial No. ; 118 101663
I Ne, ; UAEWAC. 00412654
Recelved Date : 14 February 2025
Test Date : 17 February 2025
Redersnce ; 2502-047305C-1
Submitted by ; United Anelyst and Englneering Consullant Go.,Lid.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 50260

Temperalure (251 5)°C

Hurnidity (50+20}%

In - housd mathed : CR-CHE

by Comparison Technique with Azide Madificatlon Mathod

Laboratory Condition :

Test Procedurs :

Tested by : Walalak Sirithean
Approved by ; “—ﬂf’
Approved Signatory

{ ) Chakrit Waewwan|ua
{ )Penpan Paipim
{+) Salthip Meangmai

Issu= Date : 18 Febryary 2025
- i o -
wnanslumuny
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Cert.No.: 25TWZ29
Page.: 2 of 2 2 [ LB I
: AN AN HHHE
Conditien of this result of calibration 2 : : g 3 E 3 z g .g ‘j %
i R - 1217
1. Rolsrence Standard Instruments ! 3 : . g g § g E §
This certification is traceabla 1o the Inlemational Systam of LIl through tha referonce slandards g Py G E
lnboralory of Indusirial Calibration Canter, T gy Promotion A lalion (Thailand-Jepan). 3 ’ ‘E ol g g E S
. ! ] 3 2 e
lostruments SerialNo, D No, Certificate No. Dus Dats LR T R
1. Buretla - 130BU1Q 23CGN1T2 22 Mar 2025 |
2. Balance 14233821 110RCOM 24MMI1 04 July 2025 o
2. Standard Materlal ;- : ~ 55 g
: £
Material Manufacturer LetNo. Assay “ v E % § % ;
Sodium Thiosulfate 5-Hydrale AR KEMAUS 2203162447 29.6% i : oE g
1 !
! -~ m 3
Result ; Dissolved Oxygen Meter Adjustinent With Air 140 % % H § 3 3 t
Dissolved Oxygen Probe No.:  24F100202 I | E ;
1

Titratlon Method DS Meter
Standard Deviation
(Azice Modiflzation Method) Reading
(mgiL}) (mgrL) {mgL)
3] 8.22 0.0055
This report was cartified only for the i we teslad )t is allowabls to use for study

Intend to uss for adverlising and referral purpose Is prokibitad. This report may not ba raprodused
olner In full, without written approval of the laboratory

- mnms‘hiﬁ;iﬂqu

| o f g
@ (3
I i % ]
SR RHHBH
P Eled £ [T)215]%
' 2 & £|%|e|2
SO e
. £ 3
T % E
R K
t
‘
- i
waanslumugy




o
ARAMMNSEAITLL YIS AN EL =3
QUHLENISASOUUTMIS A0S NSS0UA T ?,,///:\\\—_\S
Fuu it o mhustal Development Nargnal Faod Ireife B ARt
Foce mezmal Labersin, Sene Centar SEETE R

Calibration Certificate

Certificate No.: 2502226-001-01

Client name: UNILYED ANALYST AND ENGINEERING CONSULTANY €O, LTD.

Address: 3 50l Udomsuk 41, Sukhumvit Road,

kt g ok 10260
Pageiuta

Equipment: Electronic Balance

Manufacturer: METTLER TOLEGO

Modet: XSR20SDU

Serial No.: C009071872

ID No.: UAE.WAO0.012/1563

Order No.: 2502226

Operation No.: 2502226-001

Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2028

Calibrated by  Mr.yothin Charcensuk Approved by B N

Sclentlst { MrPheraphat Tuanfit )
Manager, DivicTon of Callbration Laboratory
Date of Issue: 25 March 2025 tor the Technical Team

The yncertainties are for a p y of 5%

This Certficate is istues in accandBace with the condiions of azcreditation granted by the Thai Lataratory Accreditation Scheme
swhich has amessed the measurement capobility of tha |zbaratony ard its waccabillty to recogrized national s:andards and to Lhe
cnits of measurement realzed at the carresponding national standards laporatory This certificate may not he reproduced nther
tnan in full except with the prior written asgroval of the National Food Instrute.
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Calibration Report
Certificate No.: 2502226-001-01
Equipment: Eleginpnic B31ance Menufscturer:  METTLER TOREDO
Medel: XSR2050 Resnlution:  0.00001 9/0 6001 g
Serlal Mo.: Q003071877 TO Ko, UAE WAD.G12/2563
Capacity: 839/210g
Date of Calibration: 20 Raren 2025 Poge2 ol 4
Condi Aergigm, -0z 06 T ReaveHumiddy. 48 - 35 %
Place of Cafibration: 208 Balgnce Room, UNTTED AMALYST AND EMGINEERING CONSULTART €0, LTI,

Condition ¢f Equipment: Good Conatan

i 1 i H
1 Callbration Method: NFI Method W-MADGL [ Hovse Metvod Based o0 UKAS Lan 143 2019
2. Referene Sandgrds:

Buference Standard  Medel  Serlalbo.  Calibreted By Corlificate Mo,  DueDate

Stancard Weight Cizss E7 1reg 1o 200p BHOSSETSY2 Tes MIHIS 19 Aprd 7023
Fostrument Modal Serinl o, Calibrated By  Certificate Ho,  DucDale
Thetric-Hygro Meter BO§H1 N-LBTH DV472d Qrality Reborn QRIS 10 -ebruary 2026

2. This cenificalioe 13 braceable 1o S0 UNTT

. This CoAUMCAY: wos Certified oty for th isliumenit # Calibraled.

5 This result of calibeatian was found accurate a shiown oo date and plce of ca.Grétion oniy
Calibration Result:

1, Repeatabllity of Reading:

Mgonat ¥aue {9} Standara Deviavon of Resaing tg)
A 00000052
7] DOBaoda
0 00000000
200 00000000

2. DH-Center Error:
Amassaf 100 0 was pled and v T VANDLS POAN on pan.

The Halance 163ding CALANKE IS Qiver 0 the Lasle. -
o o /a
= L2
g @ N
[ =]
1 H 3 4 5 & (Marimurm Diffyeniech
e g | g ylt 3 ¥l ooyt @ ¥l g (4 )

100 00¢1 | 3oo.0001 | 100.000r | sonnoor | sa0.000 | reon0ar 0.003¢
o N

S,
Foatmnsoudbuung el S asn g s
. T
UL 3Q03°Fr Ly = % ¥
RUHLERSAUUAIDN15 363 PR LN "”v/’_‘\/\\\;
Founcdror 1o mesra Davelopmenr Mahemal Faod retrs SR i
Focd noosta Lanzracn Cene Cerver CALIBRATION 0081

Calibration Report

Certificate No.; 2502226-001-01

Equipment: Fiectronlc Patance Manufacturer:  METTLER TOLEDO
Madel: XSRZ0SDU Resolution:  0.06001 € / 00001 9
Serial No. CO03072872 T Ho.: LAEWAG.DI2,2563

Capheity: 32912H14
Date of Calibration: 20 March 2035 Pageloid
Calibratlon_Results;  (Continued)
Calibrption Range; cBl g
Calibration Adjustment: Interna! Calibration

3. Departure from Nominal Value: {Range: 0 - B2 g ; Resolutian: 0.00001 g )

Homingt Value Standart Value dverage Reading Carreghon Unzertainty Coveiege Faclor
{9 ) i g ) {4 L9 3 {2 g } L]

Lpainnd 0.000000 000000 0 DD 0.0D00089. 100
(1]} 0001003 0.00106 £0D00) 000032 206
0.00% 0.00500) UH0500 000000 0000031 00
001 0 010003 001000 0 Do DN 100
005 0049596 0.05000 0.00000 00000038 200
o1 6100011 0.10000 0.0000} 0.000011 200
05 0 S0001E 0.50000 0 00002 0000014 2.00

1 100KK0) 1.0009) Relly 3] UouKIG 00

2 1.000023 200005 -G 00003 0.000017 100

H 2000015 5.00005 000003 0.000001 2

12 10 OCOKK 20 00605 -0 D00 D006 400

73 20000030 20.00012 -0 05009 0.000037 200
37 3060007 3000012 -0 GH008 0.000050 200

) 50 DAO02R. S0 00014 403011 0 D0006A 100
|:3) A0.000047 £0 00020 -0 53013 D000i1 100

S i,
S
ATAMNSSULTUIL L ECEIDaFN TG S ;‘m
AReE - - =
Q4115 M RIIUALEN S ma mNEsLa R s 4,4”/,—_\\/_"\\3‘3
Feonbangn for irdustngl Covelapmer Kanans Fan- Irentues R
Foos ndusrsl Laboe oy Sovee Certer EETRTE R
Certificate No.: 2502226-001-01
Equipment: Electronic Ealance Manufacturer:  METTLER TOLEDG
Modsi XSSO Resolutlon: 0 00001 ¢ £ 6 0061 §
Serial Nowt LOUS0/ 1672 10 No. LAE WAD DI2:2563

Copacity: B7¢/2209
Date of Calibration: 20 March 2025 Pagedafa
Lalipeation Results:  (Continued)
Lalibeation Range;  »B0-200 g
Calibration Adjustment: In:ernal Calibrabion
3. Departure from Nominal Value; (Range: »80 - 200 g ; Resolution: 0.0001 g )

Nominal Value Seandard Vatue Avecage Readng Comecaon Unzertainty Coucrage 1actor

{9 ) g ) L9 ) [ (s g ) 4
k] 80 00010 S 0002 -0.0001 000015 200
100 100 0006 1000001 00000 0.00015 200
10 11000007 110.0001 00000 000017 200
10 130 00009 1200007 L0001 Q0018 1w
130 130 D00t 130.0007 00003 000013 2
=0 10,0003 10,0002 -6 GO0 Do)y 100
150 158.00089 150.0002 -6 001 00001 200
163 160 I LY R0 O3 £ Lo 00002 200
170 170.0001% 170.0002 = G003 D023 400
o] 20000013 2000002 ~0.608 D.00025 200

The reported ungertamy of measarement was bosod oo  standard uncertanty muksplied by o coserage factor A4 , provding 2

level of corfidence of approrimately 95 %,
' )
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Calibration Certificate

HEC-TISI-TIS 17025
GALIBRATION 0061

o wanarr

Certificate No.: 2503287-002-01

Cliant narmae: LUINTTED ANALYST AND ENGINEERING CONSRILTANT CO,LTD.

Address: 3 841 Udemsuk 41, Sukhumvit Road,

Bangchack, Prakhanang, Bangkok 10260

Page 103

Equipment: CHAMBER (Incubater)
Manufacturer: BINDER
Model: KB 40D
Serial No.: 20220000008391
ID No.: UAEMIC.028/ 2565
Order No.: 2503287

Operation No.: 503287-002

Date of Receipt: $ June 2025
Date of Calibration: § June 2025
Calibrated by MrPhorapkat Tusnyit  APproved by

[ Miss PHeyaporfJaengkarnkit )
Vice President, Department of Laboratory Services
the Technical

Sclentlst

Date of Issue: 11 June 2025 Team

The uncertalnties are for a confldence probability of approzimately 95 %%,

Tnis Certifcate 1§ 1ssued in accordance with the condiions of accreditation granted by the Thal Laboratory Actrecitaoon
scheme which has assessed the measuremant capabeity of the laboratory and ity 1raceability 1o reognlzed Nalonal stangacgs
and to the units of measurement realized at the cxresponding national standards laboratary. This certificate may nat be
reprodiced ather than in full excent with the prior weitten apnrova of the Natiora Foad Inshiute,

F-C5-004 Arwis on® 01 Dare: 20-04-65
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Calibration Report

Centlificate No.: 2503287-002-01

Equipment: CHAMBER (incybator)
Mode: KB 400 Seral No.:  20220000000391
Resolution: 01 *C 1DNHa:  UAEMIC.020/2565
Manufacturer; BINDER
Date of Callbration: 5 June 2025 Pagelotl

Location: foom 307 Marabiplogy Laboratory, UNTTED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Etiviranment Condition Rmbeent Temperature (18 % 1 ) °C
Retatve Hamdity [ 53 & 6 )%

Line vgltage [ 230 £ 5 ) vo

‘Condition of this resulls of Calibration: X

1. This instrument was colibrated by Insert 13 siandlard thermameter irte its chamber and calibration according Lo
W-TE-014 Based on TLAS G-20-1j02-08 {E). Guidelines for Calibration and (hecks of Temperature Contralied EnCosures.
« The temperature stale used wats based or ITS - 90,
+ All data show balow were final values and the Initiat data may be odtained upon request.

2. Reference Standard Instrument @

Instrument Model Serjal No./10 No. | Certificate No. Due Dale Thraugh
Dagital Thermemeter 349723 MYs5003377 HATIONAL FOOD
00101 | 1 026
with sengor RTD Cit4101 207 RTDO 0L 30 2501766-001-0 3 Janry INSTITUTE

3. This rerfificate Is tracrable to Intemational System of Units {51 Unts).
4. This certificate was certified only for the instrument we calibrated,
5. Tres result of calbration was tound accurate as shown on date and place of calibration onfty

6. Condition of Calintated item Guod
UUC Descriphion ©
Time of Record Hour ®  Mage At 35.0°C
Freshalr Damper open  Pesion | - |
Close Fan
Not Available

7. Result of Catibration - E Withaut adpustment

I:l After adjustment

it

FACS-U12 Kewtson: U1 Dete: JO-04-63

/
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Foundatan for Industnal De et Narems' Faod Rstiute
Fuod hcusingl Laboraiory Serize Cenrer
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gSC-T 51:TIS y27028
ALIBRATION 0081

Calibration Report

Certlficate Na.: 2503287-002-01

Equipment: CRAMBER (Incubator)
Model: KB 400 Serial Mo.i 0220000000351
Reshutior: 0.1 °C  IDMNo:  LAEMICO28/2565
ManLfacturer: BINDER
Date of Calibration: 5 Jure 2025 Pags Jof 3
Caibration point 30°C
Calibration result:
Callbration | Temparature |  Reimtive | Line voltage
Condition o [vemiytw | tveny
MIN 174 4B 250
bl 18.5 59 2350
Table1 : Repariing of Temperatire
Calibration Measured Temperature (*C) @ Sensor No.
point (Sensor o, 13 1s REF) Uncertalnty
°e) #1423 [ #a[ 5[ 2687 [ a6 av|s10]an1]m12[ w13 =)
35.0  [35.08]35.11] 35,01 [35.13] 35.17[ 35.0 | 34.98] 34.69] 35.15] 35.05 ] 35.06 34.65 ] 35.06 0.27

Table 2 : Reporting of Cliaracierization Result

uuc= UUC* Reading (%) Temperature Temperature

Setting stabllity Unitormity | Dverall varlatlon
*t) MIN Mol [ average £0'0) ') rc)
5.0 T 0038 017 [E

Hote  The quoted uncertainty inclugde " Stasdity " and * Loading effect [20% of Temp Uniforinity) *
LUC* = Unit Under Cahbraton
Stability ~ One-ha'f of the greatest max murn difference of Meatured WMPSIAtUres Ok 3Ny CRT SCNSOrS,
Tor al least tialfl 31 hour 2ter reathing steacy state.
Unifgemity = The maximun diference of measured temperatures at any sersors and the measurcd
lemperatura ot the reference lacation which are observec 3t the same Lime,
Qqerall vanzton = T-e difference o' the maumum ard minimum measured lemperaturas thraugaut ohservation time,

The repar uncertainty of measurement was based on standiard uncertainty multiphisd by covarage factor k= 2, providing o
levet of confidence of approximately 95 .
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Maintenance Protocol

Atomic Fluorescence Spectrometer

¢ mercur DUO/
mercur DUO plus

tenanslunug
L ____________________________________________________ |

analytikjena

22 bbb G

Serial-No.: K170A0153 ~ CuslomerNo.: Co4-006

Cate; 8F Carried oul by:

Mr. Srichai Fai-On___

Maintenance with foltowing Operational Quallfication (GQ) ]
(requires a separate 0Q pretocol)

w3 glude uemnGad uavd BudilisTiapudauau inn

«C - B

Arunaing
Dopartmant . o eUfjtifins (Merour Analysls)
S Y i —— - - - R e ———
Stroat 3 WOUaANGY 41 DWUAZHIN HDTILNITIN Laanss T
ZlpCode, CY | e umwisiuas 10260 !
S S SR . [ - i
‘Cuumry

drmAlny

e wenansiueaugy

analytikjena

s Hon o Lnmpec )

Maintenance works baslc unit
tightness visual check Inside the Mercur
visual check if gold-traps are broken
visual check if speclromeler is contaminaled
visual check of the fluorescence celt
visual check of the abserplion cell, incl. window
reactor claaning
check pump-hose, if necessary change it
check swivel drive {SEV)
check drying-hose, cutpui gas-liquid-separator
{est Bubbla-Sensor

( cheek gas flows
check volume flows, reagenls
recording stray light values

NNINNNNIRNIIITN N

measurement with 30 ng!l

Malntenance works Autosampler Serial No.: N/A
|ubricate the dosing-winding (Teflon-grease-spray) o o
clean the dosing eylinder, If necasgary exchange it
lubyrigate the winding system of the height drive with scme drops of oil
check the toathed belt
check the position of the mechanical stopper (height: 13mm )
check the pump rate of mixing pump (<14s AS52, typ.7s/<20s ASE2S, typ.108)
C check the pump rate of washing cup
check the electrical hose connections for good centact
check the connectors of lhe magnelic valves
check the dosing hose for buckling, if necessary exchange it

DOOIODDDE I

_ tenaslupauny |
. _________________________________________ ]

analytikjena

v et Liver s

N nominal l'ach.lal ;
I?..B:IW paramater .  |value valus i
T visual check general tighiness inside the Mercn}r ) ok: A 'c-hanéied: 01
visual check Goldtraps ok: B changed: L[] ‘
visual check spectrometer |
Fluorescence cell ok: 4 ‘changea: [
Absorption cell, incl. window ok: # .changed' ]
lens ok: & [changes: []
Swivel drive (SEV) ak: A changed: O
check pump hoses k. “changed: 0
check hoses and hose connectars lak: B changed. C
( check and clean reactor ok jehanges:
check drying hose output Gas-liquid-seperator A - changed: [
I
check bubble-sensor J8 inotek:
Check gaaflow B J
Argon pressure valve 4 | 12-15tar | 1.5 bar
T A T YT
Valve 1 ! ps Numn | ©.173 NU/min
SONUmOE N
Valve 2 ! 0222 HLimin ! 0,816 NUmin
5 HKh or .
Valve 3 | 0983 NLmin i 0.058 NUmin
+ 10Nmor ! .
B Vflvef. .| 9.188.8Lmin 0.162 RLimin
Chack lguldiew |
[ ' 2.8mkmin o
| Acid f11ml 2.5 mifmin 1
! | 2.5mbimin I
{ | Red-agent |33 25 miimin |
10mbmin . :
e s 9T
Adventltious light - valuos [44] ffrom fllo




analytiljena

el e Sy

Dovice paramator

nominal actual

value valua

Conditions.: max.conc.: 10pgiL  PMT-voltage: .....381,.....v

Blank-solution

without enrichment / FBR 30 ng/L
Genditions.: max.conc.: 1.7pg/l PMT-voltage: LAy

Blank-sofution

with @nrichment / FBR 30 ngfL
Fok.- factor { Int2/ thty)

Int > 0.0015
RSD <3 %

Int > 0,008
R %

Analytlcal parameters Absarption cell

Service Report

analytikjena

25Me0S 345 Yaur, Hhioeg than FakKre
Hanlrabuet. 11320 Thizend.

Pong: <6hid) 062270 17

Tee 85 1052013

e seaits s o

Cualonwr's addigvu .

1 Customer's Rel_ Ko

13 aluiite woundad ueud uidndamnusaunus diin
3 yopgaugy 41 muugndn knauvean wanseloeg

E‘mamlk.m Instruments (Thatlang] L.

nylinmamuss 10260

[ anatytik 1ena Far Eaut [thaiard) tra.

Eomail : [ #hose [ Fax
w‘w [ sarvom Enginewr . piSSn Hndoy | Oate: aropons | Page: 1t
Instrumani madel : Marcury | Seral Mo, 1170A0153 \ Softwara Varsion No. 4,710
O Repar (RE) EMa\nhnanu {PH) O 'nslalletion NV O Warranly [ Application {AP} O SHa Prop. (5P} [J Visliiwl}
( Faull ! Ctalm :  Pravantive maintenance Contract Year 2025 (PM 6/6) 000 Emer Coda

Blank-safution acilon takon :  Mai work basic unit ]
i Ext. » 0.0012 » Check device parameters ¥ romiKopnmrorra { 0 outt-amal|
Lo T_ﬂﬂlﬂrf:hmam { FBR 100 ng/L RSD < 5% = {heck gas flows Ak oA Fresctimi
Comments = Check liguid Now ey
e » Check adventitious light-valuas }r;"’
Device parametar test * nim':{"mw"ﬂl(l—gp- 2am)
= _Analvtical parameter flusrescence cell Ak R Bk
+_Analytical parameter abstraction cell t
Action Panding { Recommendation : _sfiesdwtion g f¥inr,
S «
[ Srare Part 9 Inatumant Configuralion ©
Tler No, Nema Quartity it Brics
[ o7~ 90 J4D o - ligyidd e paredd 1
2 4. FRO &l ciawp 3
o 3 & IR IO L J
am.ae.n 4 L[4 T. ba. 880 Gopls vl hle !
q 5. 7.0, 057 [ N R . 1
Signature Technician Signatura Cusicmer §. Yo7 fio. 04e Rrecktions wigobie 1
% w3, e oL Thie dhig £ reil wed vedets o f 2
8.
3 February 2025 3 February 2025
[P P i ek g DT Ty S PR Hetarwith ha underslgned confimm the e devoled, Date ¢ Sighatua of Custamet | Cate f Sagnature of Servids Engineer | Wiork completed?
Place, Date (DD/MMAYYYY) Placa, Date (DD/MMAYYYY) ine work peciomed, the perfect function of the dedce. o ves
and tha receipUdeiivery of the spacihed spare pans. A
Tiavelnd houts wnd kit can only be arlersd 1 né{é/ ow
aflor 10 FALIM of tha tarnca angasr N
Services are aubjecl o the Ganeral Temma ang Condiions of Ansijtik Jena AG. which wil be senl on rsquest.
1. '
Frke
naslumuny inanslunauny
022025 13:44 Fage 173 3022025 1344 Page 213
Mercur Calibration settings
Repart l: CAWMAASITMPI2028VesultWO\Pre_038 g:"bst:ﬁ::' s s11a rdard calb. calbr ol 0
Program version: 4790 Printad on; JH0H2025 1344 T : of standards Standard pre ) Premixed
Recarding starfedon  3/022025  13:32 GMT+7.0 ¥pe prep.
Opsrator: Blank corract. —_
Latoratary:
Cede: Recalib. std. ng. —
Output unit pgil Cenvarsion fac. 1000
Remarke: Calib. stat, Mean Meas. cycles 3
Blind cycles 1
Stock sol. 1 — Stock sol, 2 —
Slock sol. 3 — Stack sol. 4 —
Type of cal, curve linsar Intercept cafculated
Method parameters Hg Welghted cal. off Grubbs stal. off
Mathod Without enrichment / FBR 100 ngil. PM_12.02-2024 Check of cal. qurve | 00 ouller tesl
(  Creaedon 1210212024 Time  41:54 'S
Program - Sample statfstics
Paramsters Morcur Technique; Hg abserption Stat. mada Meen Meas. cycles 2
Confid. lavel 954 % Blind cycles 1
Line 253.7 nm Grubbs atat, -
Lamg type Hg-L? A )
Integr. mode Peak height Integr. time 405 Calibration standards Hg
PMT 226V
AZ time 5s Peak smacthing 1205 Ne Namg State pos  Comad Abs s RSD/%
Delay os oL
- 1 CakZero [&] # 000 H:0.000544 0.000115 2126
Working mote wio enrich. System clsaning Acld A:0.003800 000474861587
FBR technique off Wash time agid 158 2 CakSw [&)] #*  100.00 H:0.003251 0000034 2.9
Pump spaed 4 Soaking time 20s A0 000iz 7a2
Sample load time Bs Gas lcad time 10 N Calibration function 1 31022025 13:43 Callbration (Peak height)
C e | B (g
i 5 = =
Purge fime1 a0s k1=0.000544 k2=0.000027 Recal. facior: —
QC paramatars Slope 0.00003 Absi{ng/L) R2-ad|ustad 1.0000
Qc type Conc. chack scl 1.00000 ngiL Charact. cenc. 1561.087 {ng/L)1%!
QC chock samp. ¥ - QC chack samp, 2 o Lower limit 0nglL Upper limi 110, ngh,
Cene. — Cone. - Detecticn limit - Dater. timit b
Error Imit - Error limit -
Rep. measuramant off Reaction flag + continue
QC std.1 no. 1{100.00 ny/L) Qe std.2 no, 1(100.00 ng/L)
QG std. 1 lmit * 50.00% QC std 2 limit t 0.00%
QC std, ast, fiag + continue
Expect, blank abs. 0.0100% 0.0100 Reactlon flag + continue
QC preclsion off
Reaclon off
QT Recal.factor off
1 1
- wnaslumuny s wnaslumuny




30212025 4344 Paga 33

22025 1737 Page 114

Mercur
H$ Report fila: CWIRAAS\TMPIZ025\resuliWO\Pro_0406
rogram version: 7.9 rinted on: g
/ P i 4790 Printed 310212025 1737
0003 L 253.7 nm Recording starlsdcn 0212035  17:26 GMT+7.0
Peak helght A Operator:
Laberatory:
= o002 Soce:
2
a / Remarks:
£
0.001
Z/
0.000 Method parameters Ho
Method Without Enrichment / F2R { 30 pg/L_PM_3-02-2025
25 50 75 [T) Created on 302/2025 Time  13:33
Cere. [ng/L] Pregram -
Measurements and evants (sorted by time) Parameters Mercur Technique: Hg fluorescence
Une 255.7 nm
Hg Without enrichment/ FBR 100 ng/L PM_12-02-2024 J0UA025 1382 Lamp fype Hg-LP
[+ Cone. Abs as $D RSD%  Int. typs Time Integr. moda Peak holght Integr. ime a5s
Cal-Zero 0.000564 PkH 13:35 PMT 451V
0.000420 13:38 AZ time 5s Peak smoalhing 1215
0.000648 13:37 Delay s
OngiL 0.000544 0.00011677  21.26 13:37 -
Cal-Std1 0.003268 FkH 1240 Working mede w/a enrich. Syslem cleaning off
0.003336 341 FBR technlgua on Wash time acid 105
0.003145 1343 Pump speed 3 Soaldng time 205
180.ng/L 0003253 0.000084975_ 2.821 1343 Samplo load time 12s Gas load Ima 10 NUR
Calibration Calibmticn functfon: 01 13:43 Reaction ma 128
Peak plots Hg Waiting lime AZ s
Delay Gs
Cal-Zer 30272026 13:35 Cal-Sid1 30202025 13:40 Purge timeA 08
.00 . 0.002 Purge time2 158 Gas wash 1me2 18 NLh
i £
0.00 0.000
20 40 [ 20 FL]
Time {s] Yime [s|
L) 1
Mo wnanslupauny — wenanslumaunm
302/2025 17:37  Pape 274 30202025 1737  Page 34
GC paramatars Calibration function 1 3/02/2025 17:36 Calibration (Peak helght)
QC type Canc. check |
QC chack samp. 1 - QCcheck samp. 2 [— Inta=k1+k2'cong
Conc. — Conc. - ¥1=0.000272 k2=0,000084 Racal, factar; —
Errar imit - Error mit - Slope 0.00008 Inisfing/L) | R2-adjusted 1.0000
Rep. measuremant off Reaction flag + conlinue 560 1.00000 ngft.
Qc std.1 ne. 1(30.000 ngit) QCsid.2 no. 3(0.100 ngfL) Lower Himlt ongit Uppar limit 33.0 ngiL
Qc std.1 limit & 20.00% QC s1d.2 limit + 20.00% Datection limit - Detar, limit _
Qe std. act, flag + eontinug
Expect. blank abs. 0.0100z 0.0100 Reaction flag + continue
QC precision off |
Reaction off 0,003 'g [ /
QC Recalfactor o 2537 nm /
0.0025 .
Callbration settings [Peak Trelght
Cality, math Standard calib, Calibr, unit ngiL 0.0020
Ne, standards 1 Conversion fac. 1000000
Type of standards — Standard prep, Premixed :’i‘ 00015 /
Blank correct, - g
Recalib. std. no. — 040310
Cutput unit HglL Converslon fac. 1000 0.0005 )
Calib. stat, Mean Maas. cycles 3 ’ 2
Blind cycles 4
0.0000
Stock sol. 1 - Stock sol, 2 —
Stock sol. 3 - Stock sol. 4 e > T 3 26 FE= NG TR
Typa of cal. curva linear Intarcept Zero Conec. [ngil.]
Woeighted cal. off Grubbs stat. off
Check of cal. curva no autlier lest Meagurements and events {sorted by tima}
Hg Without Entichment { FBR J 30 pgil._PM_3.02-2025 3022025 17:26
Sample statistics D Cone. Ints BG 50 RSDI% Int.typs  Time
Stat. mode Mean Meas. cycles 3 Cal-Zero 0.000276 PxH 17:28
Canfid, lave! 95.4 % Blind cycles i 0.000266 1729
Grubbs sial. off 0.000273 17:30
Callbration standards Hy ongiL 0.000272 0.000004982 1.830 17:20
CalStd1 0.002764 PkH 17:33
St Conod 0.002612 1734
No  Name Poa nglL Ints sD R3DI% 0.002816 17:35
T CarZen () W 0000 |H.0000272  0.000004 1530 30.00neiL 0.002784 0000034720 1.243 17:35
A 0.005693 0000207 3846 Calibration Calibration function: 01 17:36
2 CahStd! =) ## 30,000 H: 002754 0.000034 1.243
A:0.03861 0000754 1.953
[} 1
e wonenslunIuAN e wnanslumunu




022025 17:37  Page 414

3/02/2025 1759 Page 174

Peak plots Hg Mercur
ColZore 30220251728 altuh 281732 Report file: CANINAASITMPZ025\resUIMY OVPTo_041
o0 000 Program versicn: 47.90 Printed en; 3022025 1759
N 9 Recording startsd on 3022026 1746 GMT+r.0
2 2 Operator:
0.0 0.000 Laboratory:
Code:
Z0 z0
Ti T
i [3] me (3] Remarks:
Method paramaters Hg
Method With Enriehment / FBR } 30 pg/L_PM_3-02-202%
Created an 3/02/2025 Time 12:45
Prcgram -
P Mercur Technique: Hg fi
Line 253.7 nm
Lamp type Hg-LP
Integr. mode Peak height Integr, time 20s
PMT 444V
AZ time 5s Peak smoothing 1215
Delay 0s
Working mote Enr. wio reload. Systemn cleaning Ooff
FER 1echnique on Wash tima acid 10s
Pump speed 3 Soaking time 208
Sample load Ema 10s Gas load tima 5 NUn
Reaction time 10s
Walting tima AZ S8
Delay Ds
Purge tima1 208
Purge time2 158 Gas wash time2 5 NULh
Purge time3 10s Gas wash time3 10 NL'h
Heat time coll,1 208 Coal, time col.3 25s
] ]
orcor Laﬂmi‘lum'uqu Morcr Lanm's‘lumuqu
340212025 1739 Page 214 31022025 1759 Page 3
(o] t .
QC parameters Callbration function 1 30212025 17:59 Calibration (Peak height)
QC type Canc. check .
QG check samp. 1 - QG check samp. 2 [~ Ints=k1+k2*cone
Sone. - Cong. — k1=0.001382 k2=0,000411 Recal. factor: -
Error limtt - Eror il - Slope 0.00047 Intsipg/L} | R2-adjusted 1.0000
Rep. measurement off Reaclion {iag + continus sc0 100000 pgiL
QC std.1 no. 1(30.000 pgiL) CC &td.2 no. 1{39.000 pgiL) Lower It 0 il Upper it 550 ugll
Qc std.1 imit + 50.00% QC std.2 imit % 50.00% Detection limit - Deter. limit —
QC std. act. flag + continua
Expect, blank abs, 09100+ 0.019Q Reactian ftag + conlinug
Qc preclsion off 00150 |
Reaclion off ’ g
CC Recalfaglor off aotzs |2537 nm /b/
Callbration saftings F'eal; haight
Calib. meth Standard calib. Calibr, unit pglt 00100
No. standards 1 Conversion fac. 1000
Type of standards - Standard prep. Pramixed E 0.0075
Blank corract. bl E
B
. 0.0050
Recalib. std. no. oem
Qutput unit [1:18 Conversicn fac, 1000 0.0025
Calib, stat, Meaan Meas. cycles 3
Blind cycles 1 0.0000 E/
Stack sol, 1 - Stotk sol, 2 — ’
Stock sol. 3 - Stock sol. 4 vee s 25 35 30
Typa of ¢al, curve linear Intercept Zero Cenc. [pglL )
Welghted cal. off Grubbs stat. off
Check of cal. curve o outlier test Measuremants and events (sortad by time})
Hyt With Envichment { FBR / 30 pglL_PM_3-02-2025 30202026 17:46
Sample statistics 11} conc. Ints BG so RSDI% Int.typs  Tima
Stat. mode off Meas. cycles 1 CalZero 0.001438 PkH 17:50
Confid, lavel 954 % Blind cycles 1 0.007347 17:54
Grubbs stat. - 0.001342 17153
Cailbration standards Mg Ougil. 0.001392 0.000046370 3475  ° 17:53
Cal-Std1 0.01348 PiH 1756
State Concd 0.01369 1757
No  Nama Pos gl ints sh RSD/% 0.01335 1789
T cazee (4 #0060 | F-0.001392  0.000048 3ATS o0tuel 001371 DooozT0 1720 fhicll
A:0.006235  D0.000283 4,635 Calibration Callbration function: 01 1750
2 CahSidi [&] W 30.000 H: 0.01371 0.000237 1.728
A 0.05668 0.001010  1.784
1 L}
e lenanslumaury e wenanslumumy
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Peak plots Hg

Cat-Zero 0272025 172:50 Cal-Std1 30212025 17:56
oot .01

10 20
Time (5]

e wonanslumuny

Agil
CrossLab

From w10 Duicome.

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systemns

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides fastery recommended service for your analytical
sysiems te assure reliadle operation and the acclracy of your results.

Delivered by highly traired and cerlified service engineers using genuine Ag.lemt parts and
supplies, Agilent Prevantive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at e
end of the servize and provided to you as a record of the instalfation.

Note: While non-current production AA instrumenl and or accessory models are not covered
specifically in this document it can be used as a basic relerence.

For more inforsnation aboul Agilent Technologies services please vislt our web sile using the
following UR.  hitp/svavw agitent comien-us/sarvices

Iniroduction

Customer Informatlon

1 Custorners should provide all necessary aperating supplies upon request of tha engineer.

2  Acustomer representative should be avaflable to the engineer while performing the preventive
maintenance procedures.

3 Any paris, nol included In the Parts Lisis section of this dacument, 2re not part of the
recommended Preventive Maintenance Service, ror are they Included in the price of this
service

4 If g systermn requircs the uge of extra or special procedures andfor parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may ineur
additonal costs.

Revisien, 1902, Issued Noverber 2021

& Agient Teehngtagies, Ing 2021

) Agilent
wnanslumuny

Agilent
CrossLab

it 3 Do

rglrument Prevantve Mamienaase Chesklist

Important Customer Web Links

+ for more information about Agient Technologics serwees, please visit our website usirg the
follevang URL. hitp://vaver.agilent.com/en us/products/crassiab-inslrument-services/service-
repair

= Toaccess Agdent Unverstly, visit itp//wwiv.agilent com/crosslab/university/ to learn about
tralning options, which include onlive, classroom and onsite delivery.
A training speclalist can woik directly with you to Felp delermine your best opticns.

»  Auseful Agifent Recource Centor wob page s available, which includes short videos on
mainienance, quick lists of cansumables for new instruments, 2nd other valuable information.
Check cul the Resource Page here: hitps /Y veww agilent com/en-us/agilentresources

« Need technical support, FAQs, supplies? - visit our Supparl Home pane at
hitp://www agilent comysearch/support

= Get answers. Shareinsights. Build connections:
Join the Agient Cemmurtity ol hitps/lcommunity,agilent comiwelcome

Service Engineer's Responsibilities

= Contact the customer and ensu-e that all necessary supplies are available belore Lhe
preventive maintenange visit

+  Confirm the ability of the instrument to deliver continued sale operalian as ectablished via the
Agilent AA safe operation flow chart. (Refer directly 1o the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decislon.)

= Only select those pages that relale 1o the system or madule being senviced
»  Complate empty fields with the relevant informaticn.
« Compleze the relevant checkboxes in the chackhst uging cither o X7 ¢r tick mark "v* .

= Check "Section nol appl cable’ check boxes to indicale services/tasks <ol delivered, 25
appropriate

«  Comnplete the Preventive Mainlensnse service in the order of the tasks listec.
« Complese the Service Review section together wilh the custorrer.

s Complete the lields lor page numbers at the fcot of each selected page

« Complete the total numaer of pages field in the Service Completion section

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

This informatian i subject to change withou notice,

Reasen 1300 l3.ed Moverber 2321

< aglen] teeradtzyes e 12

Agilent
wnaslumuny

ChiilemL b
rossia Instrument Preventive Mantenance Chazklist

Fua st Duacemen

Instrument Mamienanoe

Systemn Information

O theck this box if an nstrument canfiguralton report 1s attacked instead of completing Lhe
table.

| Instrurnent System Name and 1T

| Instrument Sysiem Sia and
|Location ‘

240 £5 QY

Uniled F\n;\:)s?\ and Em:)maer'mﬂ Lonaotiawt

' List Bystem Component Product Numbers

" List 1he Setial Numbers of eact
.., Companent

v Qosae B G REIT A

Preparation, Safe operation and Initial performance checks

Pevgien 1200 Is.ed Hovemiver 2621

& paeer: Teshnolages Ing 22t

- Agilent
..:
inastumumy




CAgiFemL b
rossea Instrument Preventive Maintenance Chezklist

Fro bnghl Duncoe
B3 Agilent AA safe operatior flow charl inspections (to determine if the Pi can be perfarmed),

NOTE: I by inllowing the low chart the insteument s deemed to be unsafe for continued
use you MUST NOT contluue PM worlt Inferm the customer [mmediately of the Agitent
recommendation that use ef the instrument be discontinued,

|2f Discuss any specific issues with the customer before starting.

O For HF application systems, i standard sarmple ivtroduction system was not installed, ask
the customer loinstallit. ®\&

™ Review the instrumet loghaok for recorded problems and comments.
E' Save iInstrument contral settings before slarting the pracedure.
4 Performa gengral ingpection of the system for c eanliness.

Check for proper installation of parls, assemblies, sensars etc

o Check system for required installation af compenents, sottings as defined by current
Service Netes

Check for requized firmware updales and verily with customers if they would like them
installed,

Iﬂ Use SVD to perform a Full Wavelength Scan for Cu HCL - "As found test_1"
& Ferform a Basic Cu ABS lest- “As found tes1.2”

Frint the Detalls page ar screan captures of the test results and attach (o the end of this
checklist.

Rrzion 1300, 12544 Nevemiben 2621

T agilent Tecknalogies b, 2021

ionanslamaumy

CAn?lem L b
fossia instrument Preventive Mzintenanse Chocklist
Frgrm asigin pa Qursorme:

Preventive b ainenance Frocedures

FLAME SYSTEM section

O Section not appiizabie
E‘ Review and confitm instrurnent configuration data in SVD

ll’l Confirm power supply valtages using the SVD Power Supply diagnostic.

@ For Dual Beam inatruments - Confirm RBC frequency using the SYD RBC frequency
diagnostic.

Mechanical companents

Eﬁ Check the burner adjuster controls for complete and free movement If the barner odjuster
needs lubrication, uge Molykote 321 or mineral based molybdenum disulphide grease.

ﬁ Run VD tests lo exercise all motor drives over Whe (ol range of their travel;

Monochromator drive
Slit drive

Rf Lamp selector

QO ABA

Optles components

|Z]/ Check that external optical surfaces are clean — Clean or replace as required
4 Use svDand perfarm Mono Wavelength Comection.

Iﬁ Use BYD and perform Sht Calibration.

@ UsesvDand perfarm Grating Squareness Diagnostic.

@ Use SVD ard perfarm Zero Order Offset/Monc Corvection.

ﬂ Use SVD ard perform Wavefength Repeatability.

Ef Physically Inspect selected HC lamps (customor 10 supply per their chaice) and measure
the % Gain for each lamp. Advise customer if [amps are showing emiss on degradation due
toage.

Check that the signal energy of the D? and HC lamps track properly. Advise customer
thelr D? lamp 1s showing emission degradation due 1o age.

Aevgion 10 99, Jasusd Nowmier 202°
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Sample Introduetion and Atomization

d Inspect the hurner interlack plate 1o ensure that the interlock pin is secure and correct for
the hurner type,

d Clean the barner slot with a cfean white card.

m, Check the unifermily of 1he slol width.

ﬂ Clean the burner if required.

E‘ Change the burner o-ring

ﬁ Clean the nebulizer, spray chamber and liauld trap.

ﬂ Change all o-rings and seals in the nebulizar, nebulizer block and spray chamber,
21 Check that the pressure reliefl bung releases readily.

ﬂ Change o-rings an the fuel and cxidant delivery barbs

@ Leove the liguid trap EMPTY and verify the llame will not ignile in thiz stale.

E‘]’ Refill hguid trap ar.d check that overt! drains freely into the drain/wasie Wbe.

d Check the drain/waste tube for good drainage. It should nol have light bends, kinks or [oops
and the fower end must be above the liquid level in the waste vessel

Check and clean the igniler electrode

Gag handling components and safety interlocks

Ef Prassure test far leaks
El’ Leak tesl gashox Internal componznts and connectiors
E( Check safely interiuck status and operation using the SVD interlock monitoring diagnpstic.

Analytical performance for Flame systems

& 1gnite 3 flarne,

@ Ccheck that you can adjust the nebuizer uptake rate fram 4 10 6.5 mL per minute,

EI’ Cptimize the instrument ready to perform Cu sensitivity test.

LA’ create a manual method 1o perform a Basic Cu ABS test - “Final Performance | esting ™

Aun & PM completed sensitivity test for a 5 ppm copper sample and recerd the results in
the AA PM Performance test results and measurements table.

Aeegion 1000 Isoesd Movernber 2027
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CAgiIentL h
rossL.a Instrurnent Praventive Maintenance Cheaklist

Fiom Ligh10 Dazome

FURNACE SYSTEM section

ﬁ Seclion not agplicable

Electronic components

01 Review and confinm instrument configuration data in SvD
Q Confirm power supply voltages using the SVD Power Supply diegnostic.
QO Run SVD tests to exercise all motor drives over the Iull range of their travel:

O Menechromator drive
o Slit drive
Q Lamp selector

Optics components

O Gheck that external optical surfaces are claan — Clean of replace as required
O use SYD and perform Meno Wavelength Comrection,

O use SvD and perform Shit Calibration,

O use SV and perform Grating Squareness Diagnostic.

O Use S¥0 and perfomn Zere Order OffselMona Gorrectior:.

L1 use SV and perlonn Wavelength Repeatabliity,

O Physically inspect selecled HC lzmps (cuslomer to supply per their choice) and measure
the % Gain for each lamp. Advise customer If lampa are showing emission degradiation dug
10 age.

Gas handling, water system and workhead component checks

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

O If the coole- system is accessible (stand-alone) check for correct apsration and
coolant/waler level - Lhis includes any termperature ond presaure settings plus filter
cleaning (air flow and water)

O Inspect e GTA worklead walet hoses and conneclions for leaks.

13 Check all graphite companents and replace if necessary.
Reision, 10,00, fazued November 221
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Agilent

CrOSSLa b Instrumant Prevenlive Mainenance Checklist
Fro gk o Dzrm

O Tube
O Electrodes
O shioud
[ Check and clean the end windows on the workhead.
O Check safety interlock operation
Analytical performance for Furnace svstems
O optimize the instrurrent ready 1o perform Cu sensitivity test.

O Run the sensitivity tes1 for a 25 ppbeopper sample and record the results in the results
tasle.

PSD autosampler accessory for Furnace systems

Section NOT Apphicable
Chack condition of the PSD capillary - replage if necessary

Check condition and ogeration of 25D syringe - ensure it does nol have 2r [ocks and
bubbles

Change PSD nnse bottle o-ring
Check and clean the rinse vessel

Cheek the drain tubs for good drainage. 1L shauld nul hgee tigh bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

O 000 B0

Ensure that the waste vessel is suilagle for use with the furnace system
Sample introduction pump system (SIPS) accessory
. m, Section MOT applicable
O Re-torqus screws gecuring the hubs, presser arms and pump roters.
] Adjust cach roller so thal il rotales freely
L1 wipe clean the pumg rotor roflers and purmnp bands with a gry clean cloth
Q1 Ensure that the prasser arms and the surfaces near the pump are free from dint and spils

O Remove the pump rredule rear cover and check for the incursior: of liquids and any signs of
corrasion.

0 Re-torqus the nuts that fasten the motor mounting p ates to the chassis.
O check ehips securing 1he diluents holder and replace if necessary.

U Dpiscennect, clean T piece, and reassamble the tubing using the foilowing steps.

Renizion 1280 13 Mruamtba- 2021

CrbSsLab

rossia instrument Preventivz LAaintananca Checkl st
Fram kgt {2 Qe
Remove the T-piece by disconnecting the pump lubes, the pump bands znd all other tubing.

Place the T-piece in an ultrasonic bath cantaining strang delergent 1-5% Decon 30 ot
similar, for approximately 510 rinules

Rinse with distilled water through all of the inlets in lhe reverse direction 1o nermal sample

W]

=]

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

flavi.

a

Reagsemble.
ﬁ Sechon NG Appiicable
Ihe Agitent SPS 4 aulosampler 1s designed to need minimal maintenance.
The fellowing mainlenance requirements are suggested to maintain the performance of the
autosampler.
O Cleaning the spill tray, rack location mat, end frames and ehassis accessaries with a damp
sofl cloth and diluted mild detergent.
O Cleaning the autosamaler cover panels with domestic window cleaner.

] Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teath, excessive
fraying, ¢olor changes or degradation from fumes.,

U1 Check the X axis, Theta axis and Z axis FFC zables for cracks, incorsect positioning,
damaged edge or damaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SRS 4 service manual G8410-50050.

Sample preparation system {SPS 3) accessory

Section NOT Applicable

deterioration and belt tension,

L Check the x-axis and z-axis timing telts — Replace if there is are any cracks, splits or color
O Check bel: tensions - adjust i required
]

Check the lubricatian pad for single x-axis shaft. If pad is dry or customer has observed any
vibralion or erratic moverrents of the %-axs carriage, add 1 mlL of Dow Coring 200 ® Fluid,
200 CSinto the well,

[|]

Check 1he suto-sampler atility 1o find tute positens - Calibrate if requred

) Clean the exterior surfaces of the accessory with scft lind free c'eth. This cloth can be
darnpened with warm vater o7 2 mild detergent. Do not use organic solvents or gbrasive
cleaning agents,

Reas o 1930, e Flgamber 102°
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Saction NOT Appiicable

Inspect VGA gas supply hose.
Inspect/replace YGA pump tubing

[w]

[w]

m}

O Check lew gas pressure interlock settiag— adjust if required

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

[ Clieck gas regulator pressure Lo 46 psl (325 kPa) - adjust if required.
]

Clean the extenor sxrfages of Ihe accessory wilh sofLlint free cleth. This cloth can be
campened wilh warm water ar a mild detergent. Do nol use organic solvents or abrasive
cleaning agents.

UltrAA famp accessory {external)

W Seetion NOT Applaabie
O check ihe condition of the power cable.

O Clean the exterior surfaces of the accessory with soft Bnt free ¢'cth, This cloth can be
dampened with warm wate or 2 mild detergent, Do not use organic sofvents or abrasive
cleaning agents.

Restore System
O i1 you nave altered the cLstomer's instrumentation during the course af PN, restare to the
original status to allow the cuslomer te condust their normal sctivities {e g., reload the
customer's method.)
Guidance -

If the PM service is perforrmed prior 1o a gualification service, then use the qualificstion procedure
as a guide for final instrument se: up and checkout.

Agvnen 1030 kaesd Nowember $52°
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Signature Page
Service Review

@’ Attach availalle reports/printouts of aff 1ests to this documentaticn
Iﬂ/ Record (ne Frevenuve Ma'nlengnce servce activity in the customer's records/logbook
ci) Update/reset instrurnent maintenance counlers as appropriate.
Ef Affix tne PM sticker to the syslem or Instrument leghodk hased on the enstaner's req.iest
E‘ Complele the Service Engineer Comments section if there are additional comments.
= Review this service, parts replaced, and test results abtained wilh the customer.
if the Instrument fitmware was updaled, record the details of the changa in the Service
Engmeer's Comments box or If necessary, in the custormer's 1Q recards.

Test Results

oLt EipectedTest | b
“Test Descilption. | Redt . Actifa) Test Resiit .
Flame optics PMT Galn Leat
Fot coppet ot 324.8 non, 4 mA, D5 am sl wicth «56% l 49 ,’
Name perfsrmance st with & ppm copper sample
Air fecetylene, micing paddle remaved Abs value >05 0. $59%
Air facetylene, mixing paddie installed. 10 rephcates %R30<10 0.2 /
Deuterium fumace optics PMT Gain test
For copper at 324 8 nm. 4 mA, 0.5 am sl wildth < 55% -

Deuterlum furnace performance 125t with 25 ppb copper Eample (324.8 nm)

Precisicn %RSD 540% -

Abs value #0135 -

Zagman fymate analytical performance: 25 ppb copper sample {3274 nm)

Pracisicn %RSD =4.0% -
Abs value 2010 -
HSR% Erol Y -

Reiz o7 1300, fzzued Hovemler 2001
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Instrumert Preventive Maintenance Checkl st

AA consumable and parts list table

Test Solution = Cu Sppm "

sohitlon 6610040100 | 5055140240280 P suppled Common
I'est Soluton - Hlank solution | 9190-/001 S0 b5 140240280 P suppled Common
Capper, 1000 ug/ml, 100m1 5100-8279 50 55 140 243 280 * Comman
Kit, Mk 7 ©1ings, agueous, g 3

complele set 6910093100 50 85140242 280 P suppled Flarme
Drganic Kit 9510063500 50 55140243280 PM suppted Flame
Wire Mebulizer Cleaning 9910024700 5055140243280 consumable Flarme
Tubing-Capillary Sud Nebs 4910024800 S0 55140240280 cansumable Flame
Capillary Tube Hivae Neb (3)

ferganics anly) 9910044000 50 55140240280 qonsumable Flame
Glass impact beads {5/¢X) 9510025700 50 85140242280 eonsurmable Flame
Teflon impact beods {5/pk}:

{erganics only) 9310053200 5055140242230 consurmable Flame
Burner cleaning strip {1C0/pk) | 9510053500 5055140242280 consurmalie Flame
Window LV sifica - round

{righi sitle) 2010082600 5055140242280 P suppled Common
Window UV siica—

seciangular (left sidz) 2010082500 50 541402422380 PM suppl od Sommaon
Pad achesive window {round) | 4910012700 50 55140240280 PM sunpl ed Commor
Pad adhesive winduw " A

{rectangutar) 2410012800 511 55140240280 PM suppled oo
tlectrode kit (1 pi) {D2) GA000I400 Blaro BM suppl-ed Furnace
Shroud (D2) &1 00CI00 GTAM20 PV supphed Furnace
Zeeman elecirada kit {1 pr) 6310003500 GTA120 PN supphed Furnace
Zeeman chroud 5310003600 GTAIZD PN supplicd Furnace
Qrring PGSO ringe butile 6310025900 P5D120 PM supplied Furnace

* Forengineers who enly service AA Instruments 5190-8279 can he ysed as a ¢cheaper
alternative for 6610030100,

Items elassified as PM supplied In the above table are included in the standard PM

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

Revizion 1000, 1x8ued Mewsmber 2021
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Agilent
CrossLab
Fram Inughd 10 Daone

Servige Engineer Comments (optional)

Insteurnent Preventive Maintenance Checklist

MG MARRTSIE Forars s irs e S aencr torn sl nane e o
Service Completion
Service raquest number _§0039 4414l Dotz servize 30 Jaw 028

Agllen: signature
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SVD Results Report ETS
VARIAN]
BESHI0Y QR sl OIS Y MRS e TR

Custames; UAE
Address: Sof Udomsuk 41, Sukhimyit Rd,
Bonghkok

e e R ffa
Configuration:

Serial Number: MY12160001 Turret Type: Automatic
Inslrument Model: Varian AA140/240/200  Number OF Lamps: 4
Flame Instrumant: Tup Mona Type: Automatic
Furnaze Instrum T Gashox Type: 'Y Gas Box
Zeeman Present: False Atito Burner Adjuster: False
Intzrnal Zeeman: Falso Maing Froquency: 50
Intoeaal Ultea, Firmware Version: 291
Optics T Photomultiplier Type: Normal(800nm)
PWE Yerslon: 45

Service Engineer; Kanyakom 5.
Contact Dotails: 0ZBITEIEINT

EEPROMC. -
Instrnen] Rua tioe m r1710.102 B2 Rua Hours: 53395.500
Zero wngth 07 D2 Surlal Humber: not sat 1

C2 Install Datg: 17171970
Dz Qriginal Intensity; 1.000
L2 Last Intensity: 475000

2o Corraction: 0770

Flame Hours: 22411.8M4

Ruport Senerrlod A, LUOZ625 94775 AL 1

SVD Reauts R-ponm

Lanms‘himuqu

Frequancy:

Avaraging Perlod; 300

Datapoint Count: 20

Upper Limit
51.00

Highest Measured Fraquency:
2000

rage Frequency:

50.090
Lower Limit: Lowesl Measured Frequency:
49.00 S0.00
=SNY Passed
Power Su,.,". = .

Averaging Perlod

:30.0

Da'apoind Count: 22

Lower Lins 177 Actual (V) Upper Limit (v} Result:
12,00V Ralt 1039 1242 13.20 | Passcd |
S2.0BV Rall 1320 590 10,00
500V fall 4.59 5.04 5.50 | Passed |
30,08V 70 220,00 34400
Raport Gonoraler At 12307025 §4 .25 404 2 S0 Resuia Rwpent

wnanshumaun
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Beam Balance:

Lamp Type: Crpper
Lamp Sockel Use: 2

Peak Selected: 324.80
Lamp Alignment:

T Lamp Screw

Sampta Pesk:
/
14
60% Sumyl
s Motk Mdik: a0y
¢
\ /
/ Uppor Limit
Retore ToRdmz ol P11 RetPIZ:
= —E— o
=7 wE s
¥ Lamyp Serew Result: [N

V2L Wavelengiilnm): 324,60
FAL L

Upper Limit (nm) Result:

ZzaC... Rkl 010 m
Flrst Crice ERF 14 326.15 - Passed
Seeond Crder B ny 645,97
Report Gensialind *0 3 WSILIR 4T 1 SvD Rarure Aepan BTN

wenaslumuRy

Wavelengli o pertr 01

Lamp Urorl; Corper

Lams Alignment ™

HZ R
oo e 5 224,877

e T

P B

Lamp CurrenlimA): 4

Slit Beight: Noimal

324.888 Upper Limit{nm}

bt e
e 2 324.823

micle 4) 324.822
Swple 6: 324319
Somzle 8: 324.819

S 12100 1p401e

tan. .. Devislion: 0.003

Pesv'r,

Rapor Geaerated A% VOUZ0IS D7 0n 2=t El

SO Rasulte Repor ELLY

wnanslamuny

313

g A

Slit Driver

Turret Drive:

Auia e oo T et

Toleeialy o

fo 1
o - 1
- e -
g | -
- sen,
. 5 1
- 2n
s

‘a1t e Mode

Jrper Limit Result:
297

Pressure ..

Fhune Detect: STSTIEE

oW Active: MTEELTEN

2xidani Pressure: FITIDGEN

T i.ant Changeover: YIFTRGN
lgnitien: ERTETTRNR

Regor G .. 1.0 1L

5 sma-mnn-pm

Lanm‘ﬂ:imuqu

o [t Lamn ™ *nuSu, o
- L ' et Sy
' - Sy
- R
Resul:
. -
[
&
_ﬁa\qs:}a_\g::(ﬂvw_g- 30 Eg\n 2025
BT Data
Repiart o A ' S\Jmsuianpwim
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Sequential by time re port

Sequential by ime raport /2012025 $0:63 AM Specirhh V3012025 10:48 AM SpactriA
Page 1 of 1 Page 1of1
Analyst Anatyst
Date Startedt 173072025 10:33 AN GIT: 1/30025 3:33 A Dai Started 173072025 10:33 A4 GMT: 1302025 3:35 A
Workshest Sensivity Tes) 01 ‘g"’“"':' Preciion Test
& " ommen|
gt i
Computer nama  DESKTOP.ROLFRS Computername  DESKTORRSUFRS
SethalBumbar:  MY13160001 SerlalNumber: - Me13160007
Method: Cu {Flame) HMathoe: G (Flame}
Sarple D Canc ol RSO Noon Abs Sampe B Tonc il %MSD  han Abs
CALZFD 0000 30 00002 CAL ztRO 0.000 Th1 o -CO062
Readiogs Pasdings
0.0002 0.0003 0.0001 1302025 T0:51:46 AM -0.0003 «0.0003 -0.00¢1 1202025 10:46:52 A
STARGARD ) 5] o1 T STANGARD ¥ T055 [T
Readings Rendogs
05574 0553 05575 11302025 305222 AM eco3n 2607y Q6047 113002025 1047:2¢ AM
Abs _Linear Ociin« Cat Sat 1
055 J 1
0.4, 040"
' |
0.0 n.?n‘l
000 v.00!
o T T
2,000 2000 afen 550 00 2,600 4600 5300
Corg Camyn
Curve Fd = Linesr Origlh Curve Fiy = Linear Drigin
Charseterastc Conc = 0.03¢ L Characlaristic Cane =0 gL
v * 1,000 r = 10900
Cakcubed Gong = 800z 5red Calutalod Conz = 0002 5%
Retiduals = L0007 0.000 Residums = 8002 0000
AbS =011 2 C Aba = 0121053 €
Hl 5eEs 03 ussos §pamtu T
Pengers
D568 508 05815 143012025 10:52:54 AM O£ Rkec a5par 056047 0642 05078
i £ 06064 06079 11202025 10:48:92 AM
' '
onanslumuny wnaslumuny
Flame Optimitation
s - : Qplimization: Lamp DQE Services Co.Lid.
ampler ne .
5F5 4 = HE Lamp DQE
. 1 . : 2 Soi Wanghin $5, L acprao-Wanghin Rd., Lodprzo, Ladprao, Bangkek 10230
Goio Tubs ; 130 Q| * Services 32 Soi Ladprao-Wanghin $3, Ladprao-Wonghin oadprao, Ladprao, Bangkol
Back ﬁ_E] .t! : - Phone : +56 (02 538 2054, Email : dqestrvicesinfingigmail.com weTeTL s
we [ # |,
. i CERTIFICATE OF CALIBRATION
of coogee ||
| it
H Certificate No.;  SP25-021 Page 1of5
Bamngei ol -
Pump speed Mediom’ 0.08
E::EE Customer:  United Analyst and Engincering Consuliant Co.,Ltd. ([Icad Officc)
Fapto lube colus
& Sample
&) Caltnation Address: 3 Soi Udomsuk 41, Suklnmuvit Ruad, Bangehuk, Phrkhanong, Bangkok 10260
(5 CalbwationIC
i Sample/0C Location of callbratlon :  Insirument room {207)
€. HetAzsiped

Sentiivity Check |1 © rray/, qive

3 0 0.2 b4 313246 . AR buraer

-

wonarslumun

Equipment:  UV-Vis Speciropholomeler

Manufuacturer:  HETACH]
Model:  U-2900
Seriad No.:  21E22-00%
IDNo.: UAEWAT.051/2564
Received Date: 26 May 2025
Caliliration Date: 26 May 2025
Issue Date: 29 May 2025

Condltlon Instrument:  Good

g

(Mr.Tanawut Rittidach }

Approved by :

IRL

(Ms.Chonticha Sangngem )

Calibrated by :

Technical Mabager Quality Manuger
The calibrurion resul bs applied unty Lo the above cufibrared ftem and was found accune as shosn on duser and place of cadibratlon only,

reatized at

I memmreme capmbality of the fabxrasoty wd ke weed trthe unit of

10 tecognleed

Potioou! plandeds [aburulory. This oenlThuie iy out be reproducnd acher S in full exoept will G pricy writken approval of the DRQE: Serviees Co. Lid.

(enanT MRy,
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DQE Services Co,Lid.

DQE

Seryices 2 5ol LadpruorWenghin 55, Ladptav-Wenghin Re., Ladpruo, Ladpras, Bangkak 10230
Phone : +6a (0)2 538 2054, Bmail : dyeserviessinfo@gmail.com m::m
REPORT OF CALIBRATION
Certifleate No.:  5P25-021 Page 20f3

Envirenment Conditlon :  Ambient Temperature 255 C
Relative humidity 55 +20 %RH
Calibration method 1 In-house method CP-01 Basvd on ASTM E275-03

Certificd Reference Materials ¢

Material Scrial No. Cerificate No, Due dale
Absabanee Standard sel 25760 115663 25 Qclober 2025
Absobance Standard s¢i 25757 115638 25 October 2623
Wavelength Standard sel 25806 115657 25 Qctober 2025
Wavelength Slandard sei 25758 115665 25 Oclober 2025

Traceability : This certification is waceable w the Inersational System of Unit maintained m National -
Instilute of Standards and Technology (NIST) through Stamma Scientifie Limited

Spectral Band Width of UUC ¢ 1.5 nm.

Scon Speed of UUC: 200 nm/min

Secan Interval of UUC: 0.1 nm.

Resotullon of UUC : Photometric  0.001 Abs,

Wavelenpth ¢l om.

1anEns ldauan

EM-0R-02 /A1 1711021

LAQE Scrvices CoLid.
'DOE Services 32 Sui Ladprso-Wenghin 35, Ladprao-Wanghin Rd., Ladproo, Ladprav, Bangkok 10230
Phone : +66 [0)2 53k 2054, Email : dqeservicesinfo@grmail.eom a2
REPORT OF CALIBRATION
Certificate No. : 8125021 Page 3of5
Calibratian Results : Without adjustment
Photemetric Accurncy
Wavelenpgth CRMs Values UUC Readlng Correcticn Uncertaingy Caverage factor
{nm.) {Abs) (Abs) {Abs) {Abs) ]
0.6000 0.000 0.000¢ 0.0028 2.00
420 0.5780 0.574 0.0040 0.0031 2.00
1.64%4 1.043 0.0054 0.0029 2.00
2.1876 2185 0.0026 0.0075 200
0.0000 0.000 0.0000 00023 200
440 (L5595 0.558 00015 0.0034 200
1.0239 1022 0.0019 0.5035 2.00
2.1230 2121 0.0020 0.0079 2.00
0.0000 3,000 0.0000 0.0028 2,00
465 05230 0.519 0.0040 0.0030 2.00
09633 0.960 0.0033 0.0029 2.00
19753 19713 0.0023 0.0070 2,00
0.0000 0400 $.0000 0.0028 2.00
461 0.5181 0.516 £,0021 0.0031 .00
1.0002 0,998 0.0022 0.0033 2.00
1.9973 1,995 0.0023 0.0084 2.00
0.0000 0.000 0.0000 0.0028 200
590 0.5517 550 0.0017 0.0030 2.00
1.0803 1.080 0.0003 0.0020 200
2.0373 2.036 0.0013 1.0079 2.00
0.0000 0.000 0.,0000 £0.0028 200
35 0.5591 0.558 00011 0.0031 2.00
10518 1051 0.0008 0.0030 2.00
19274 1926 00014 mﬁﬁ:ldmﬂ!)u

FAM-108-02 RON LAL1E2021

DQE Serviews Co.Lid.

DQE Services 32 Soi Ladproo-Wanghin 55, Ladpra-Wanghin Rd., Ladpruo, Ladprau, Bangkok 10230 o
Phone : +66 (012 538 2054, Email : dqeservisesinfidigmail com menT iz
REPORT OF CALIBRATION
Certificare No. : SP25-021 Page 4of 5
Photonietric Accuracy @
Wavelength CRMs Values UUC Reading Correciion Uncertatnty Ceverage factor
{nam.) (Abs) (Abs) (Abs) (Abs) &
235 0.0000 0.000 0.0000 0.0050 2.00
0.7464 0.748 -0.0011 0.0057 2.00
257 0.0000 0.000 0.0000 0.0050 200
0.8674 0.866 0.0014 0.0059 2,00
a3 0,0000 0.000 4.0000 0.0050 2.00
0.2919 0.291 0,0009 0.0051 200
350 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0,640 0.0030 0.0055 2,00
tenan T lnun

FRC-TOR-02 ROS 11172031

DQE Serviues Co, Lid.
DQE . 32 S0l Ladprao-Wanghin 33, Ladprun-Wanghin Rd., Ladproo, Ldproa, Bangkek 10230 Ay
Services .
Phone 1 +66 ()2 538 2054, Tmail : dgeservicesinfo@ grail com me e
REPORT OF CALIBRATION
Certificate No, 15P25-021 Page S5of§
‘Wavelenpth Accuracy
CRMy Values | UUC Reading Correcton Usncertainty Coverage Tactor
{pm} (mm} (nm.) (up) ]
241.72 2410 0.72 o.18 200
2719.45 2788 055 Q18 200
25751 287.2 0.61 0.18 2.00
334.06 3316 046 018 2.00
360.93 3606 n33 0.18 200
415.5% 418.2 03% 018 2.00
445.84 445.6 0.34 0.18 200
460,02 459.8 072 0.8 206
536.59 536.6 -0.01 018 20
63798 638.0 -0.02 0.18 200
43138 431.2 QI8 0.18 2.00
472,50 4724 .10 AL .00
51347 5134 0.07 0.18 2.00
528.8% 528.8 1,08 018 200
573.17 5132 -0.03 0.8 200
58515 S5B5.0 0.35 0.20 0
584.40 684.4 0.00 018 200
740.72 e .28 0.20 200
J48.55 T4RE -0.25 0.18 200
§07.03 3072 -0.17 0.8 200
319.28 879.6 -0.32 0.18 2.0

Remark : - LUC = Unit Undgr Calinratkon

= Nra - Nol Avziable
T inty of U v tited s e inry off it il the

s

which for o it &

- End of Certificate -

tonmT lawan
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Technology

Service Report

TG

FOR

Company: Unlted Analyst and Engineering
Consullant Co., Ltd. _ Bangkok-HQ

Address: 700/2 wyf 1
Phrakhancng Dlstricl. Bangkok, 16260

Work Qrdar Number: WO-00074079
Contact: Kamphong Boonpuang

Ermail: kamphong.bf@vaeconsultant.ca.lh
Tel: +66 2763 2828 (7021), +66 B 6347 7380

WORK ORDER INFORMATION

Top-Leva! Ordar Typa Praventiva Maintenance
Installed Product ID 18-00105924 Biling Typa Chargeabla

SKALAR 25ANS9000
Product SAN++ Classic CFA 230V | PO No. HPO-250400208

28ANS9000
Sarial No. 182628 Warranly No.

Contraet No,
PRCDUCTS SERVICED
Installed Product Id Sarial Numbar Product
SKALAR 25AN53000 SAN++

18-00105024 182688 Classic CFA 230V 25ANG3000
PROBLEM DESCRIPTION

PM 1 afefl “urupsraunud 0120095

Bliable |Billable .

Line Number | Enginear Starl Data And Time |End Date And Time | Labor Travel Travel KM
Hour Hour

wiL.00agz1ez | TeNIh 05/23/2025 9:30 AM | 05/2/2025 6:00 PM | 8.5

Chanphong

Tolal 85 3 3

tRoach us at DKSH Sanvica-Hoblae 1 +68 2 63§ 1004

2533 Sukhumvit Road, Bangchak, 10280, Preakhanang, Banghok, Thalland

Pnone +568 2 519 7000 Fax +56 2 333 1028 f 16f2

13 laud

Delivering Growth - in Asia and beyond

€& pksH

Technology

Line Numbar | Work Desgription

WL00342192 | - vin PM 1#lausn, infoansantfann

PARTS CONSUMED

Part No Part Description Quanlity
EXPENSES

Part No Expensa Type Dascription gz:nﬁty
RECOMMENDED PARTS

orluagnanefiamdedodonn 7 410ms Ao Pump tube 3 viuns (SA2028, SA3032 was SA3034), waoe W
Halogen 5VHOW (80020012} 1 470n79 $7u7w 2 waan, Tubing polyethylene 3 5701 {(SA3142, SA5141 uas
8AS5142)

REMARKS
L ]

Travel Tima Disclaimar
Plgasa nola that the lravel time In this report anly includes time taken to reach the inslallad equipment location. It
doas not Includa our angineer’s retumn trave time.

Custemnar Signatura:

[ Fanpron

Customsr Signatura

Tachnlzian: Yongyulh Chanphong
Job Titla: Servica Manager
Email: yongyuth.yc@dish.com

Date: 06/06/2025

1Reach us at OKSH Servica-Hotina : +66 2639 7000
2532 Sukbumvit Raad, Bangehak, 10260, Priraknanang, Bangkek, Thalana

Phona +562 630 7000 Fax +66 2332 1024
2of2

1enens lianug

Delivering Grawth - in Asla and beyond

Terhnology & DKSH
iob No. WO-000740T8
Test Report
Customers United Analyst and Enginssring Consultint Co., Lid.
Flow Analyaer [ SKALAR
Controller Mdel SAS000 Auto Sample Maode! 5A1052
Contralics Serial No. 13268 Auto Sampie SerlalNo. | 181729
Dateol test 3-May-2005 Perlod 12 Month
243°C Humidity 54.4%RH
Results
Instrumant Checked
Item o Before After Remark
1 B pus O fal @ pus o Far
2 Powersupply (210 -240 VAQ) 220 VAC 2 VAC
3 Computer & pes O kall G P O Fail
4 Program E i O fl | @ pew O Far
5 Auta sampler B Paas O Pl & rm D
6 Mgduls kolder
= Motsr pump @ O fad |6 faw O fal
- Pump tube O Pfis WA |G Pam O fal 0
= Alrdnjection P U R 2 w0 sl 0
- Chemistry manifolds, Switching valve, W Pn U fd |@ Pam O fal
toil,
7 Detector
« Filter B Py OFfd |@rag O Fml
- Flow tell B P O Fd @ Pasn O Fal
TLamp O ras O Fel @ Pes O Fl
] Interface D fn O Ffd (O s O R
9 Rlralng va ek Oress Of @ [Dres Ol 0wl
10 / Reactor 2 rass O fal O W |@ s O fail O wa

1 Flame photometer

Orea Ofl BNa [Opes OFfal By

i2 UPS f Stabilizer

G o Oful O [P Ofad O wa

Watning and Error Chetked

fiemn Eveat Before. Afrer
13 Eevor st B None B None
O appens - O appear
DKSH Technalagy Lkmbted (Head office]
2533 Sukvamv ; Rasd, Bangchak, Phrakbanang, Bangkak, 10760
Phuna +66 2 519 7000, hob lw +56 93 413 5641, vonpruth.yo ibdksh, com, www.dicsh.com lanw‘]‘, ”n‘)uﬂ“
¥

Delivering Grawth - In Atia and Beyand

Page 172

Technology

€z DKsH

Itermn Charaeterlstic Before After Remark
14 Base Line Test TPus O Fal EINA |G 7an Ofd DR
15 Deteetor Slgral Tast TPus JFal BNA |E7ais O DR

Summary of checked
] The can wark normally
L' The Instrument can work but it's requiring {tasdeturnnianondasdsangin}
L Tha Instrument could not work it's requlring te repair, fito Defaldmunari s duddemmisang|

P . 1

Remark :

* Pump tube, Tublng polyzthylene an AT tubE Sindnsanin Wl niammunud i ezmilfon.

Wi Weri0zt A oy 7 o R
1 o' nd mmianad AMmenla 1w 3 rerm [5A3052, SAS141 wr: 90020012)
2. oc'nd wimihhol PhEnol we Cyanide s & vm: (SABDZE, SA3034, SA3142, SAS142 uss 50020012)

Standard Used
Equipment o.

Digital multi meter 5/N 57600591 Due dale 19-Jun-2025

Thetmo hygrometer /N 395204347904 Duedile: 27-Dec-2025
TestBy ¢ mt Approvedby :

[ Mr. Yongyuth Changhong | { Mr. Eknapang Wankllang }

Posltion Sugervlsor, Technlcal Service Position : Manager,

DKSH Technology Limiwd [Head office]

2533 Sukhumeit Road, Bangchak, Phraidunang. Bangkok, 10260 \1 f

Fhang 155 2 619 7000, Moble +£5 97 D13 4641, yorpvuch. e dksh.com, www.chsh.com

ONRTT IHATUAN

Oellvering Growth ~ [ Asla and Beyond Page 2/1




Tachnology s,ﬁ DKSH

BaseLine Yest ; Reagerst_Baseline_CN_Fherol_NH3

LR, B
L

DKSH Tachnology Limited tHead office)
2511 Sukhumyit Aead, Bangchak, Phrakhancry. Bangkor, 10260
Phane 465 2 639 7000, Mobilu +66 $1 813 £583, yon frushs< ik th.com, wwsc gk ih.com

N7 INAIWAN

Delivering Growih —In Asla and Beyond Pagedfs

Technalogy

Detector Signal Tast : Phenal

Ty =T
o E Whdted Vs Py fems
oI ) e T
. IR IEEREEEEE
- § Pyl £
L FIN i
L - |E'
ﬂ ‘\ I
r’g\\ ‘ \! " .‘
Aop L
SRR VAVR U I N NSV AVA N
o FAva.: Result Window

Modle Hame  Phencl o Cabaten  10decl50BISS v

D.04
0.03
0.42
001

Pask Haight

o 10 20 3 4 S0 60 70 80 S0 100
Concentration

a = L.00103450165435 b = 0.0DDIBTH4ISTIE0
RS0 = 0.00041966031634  r « 0.99965622232265 A2 « 0.95321236282047

DXSH Techngiogy Limited (Head office)
533 Sukhumvil Road, Gangehak, Pherkhanong, angkok, 10260
Phone 4657 639 7000, Moble +66 51012 4651, vangyuth v @dkah 0, weee.dhih.tom

1BARTT IdAILAN

Celivering Grawth - In Asla and Beyond Page 4/2

Technology

Datartor Signal Test: NH3

Ny =p—rorr —
2t s ven b tumm ke Y
_— LT TR e TR I

I S S

- PAOTE o P

{ !

o I o :

. ] A

o bt ) ’

N | L - .

ﬂvu‘iruul o
& Fava,: Result Window

Optiony

/" Detaled Renty-  Calbreton [ Statatcs | Ede Table § Method

Modude Name  Ammona Calbeaton 1 0vger 150 3466 ~
Ammonia

I TY e
s
3 04
¥ o2 =
4

PR

Concentratian

&= -0.00026360263507 b = 0 00119512315852
RSD » 0 0058750340085 - 0.35572055460113 A2 = 0 53343176713000

Technology é’é DKSH

Detegtor Signal Test 1 oN

T A T [ N Sl s | 4503 24T R IE

iy
i
[
[T

[Lve—

& FAVA,; Result Window
Optons

Bome Gpe e T T T

Detried RemAs” [ Caibeaton | Stabsocs | Edt Table 8 Method |

Modkie Hame  Terd CH Calvation | 150 8265 ~

Total CH

Peak Haight
coecooo
chwwminm

Concentrahion

4+ 0.00097227625207 b « 0 DOST2604692011
ASD = 0.00357388743550 = 0.3I967B02564447 A2 « { JHDT5THESI1 22

DKSH Technology Limlird (Head affice)
2533 Sukumwit Road, Bangchak, Phrakhaneng, Bangkoh, 10260
Phone +6E 2 639 7000, Mobile +6 93 113 2631, yon pywth veidiuh com, woew dksh,somt

LlBnE13 Hmuan

Dellvering Growth - in Asla and Beyond Fage5/2

DESH Technalogy Limied [Head affice)
2512 Sukhumylt Road, Bangchak, Pheakhancng, Bangiok, 10160
Phone +56 7 639 7000, Moble 45553 B13 5681, yongyuth yo@dhsh.cam, swsw.dcsh.com

onans ldauau
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List of Instrurnent Certificates for Environmental Quality Analysis
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CrdséLab

From deesigd 1 Dremee

Agilent 55 240 280 Serles Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance prevides faclory recommended service for your analytical
systerns to assure reliable operation and the accuracy of your results,

Delivered by highly traired and certified service engneers using genuine Agilent parts and
supplies, Agilenl Preventive Maintenance provides everything you need to reduce unplanned
crwntlime and keep your systermns operating at their peak. This checklist will be cornpleted at tne
end of Ihe service and provided to you as a record of the installation.

Note: while nen-currenl production A4 instrurment and or accessory models are not covered
specificatly in this document it can be used as a basic relerence.

Fer more information about Agilent Technologles services please visit our web site using the
following URL  hitp:/Awww.agllent.cam/en-us/services

Introduction

Customer Information

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

2 Acustemer representative should be availabie to the engineer while performing the preventive
maintenance procedures.

3 Any paris. notincluded In the Parts Lists section of this document, are not partof the
recammended Praventive Malnlenance service, nor are they included In tne price of this
servica.

4 Ifa system requires the use of extra or special procedures andfor parts for the maintenance
service, then these must be ordered separately and charged as a repair, which ray meur
addivonal costs.

Revisicn' 10 D3, Issued Novembar 2021

& kglent Technglagies, Ing, 2021

-%.5 Agilent
enansmun

CrossLab

Froa Tessgne 10 tiukzema

Irstrument Previnuve Maintenance Checklist

Important Customer Web Links

«  For more information about Agilent Tesimologics servces, please visit our website usirg the
foltowing URL. hitp://wavir ngilent com/en us/products/crossiab-instrument-services/sarvice-
repair

+  Tosecess Agilent Universily, visit hip:/swww.agllent.comy/crosslab/university/ 16 learn about
training optiens, which include onling, classroom and ansite delivery,
Atraining specialist can work directly w.th you Lo Felp determine your best aplicns.

= Auseful Aptent Resowce Center web pagc is available, which includes shorl videas an
maintenance, guick ksts of congumables for new instruments, nd other valuable informatien,
Check out the Resource Page here: hitps/fwww.agilent com/en-us/agilentresources

« Need technical support, FAQS, supplies? - visit our Support Home page at
hitp://www agilent.camysearch/support

« Gelanswers. Share insights. Build connestions:
Join the Agifent Community at https.//communily.agilent com/welcome
Service Engineer's Responsibilities

= Contact the custemer and ensure (&t all necessary suppliss are available befure the
presantive maintenance visil.

-

Gonfirm the ability of the instrument 1o deliver conlinued sale operation as eslablished via the
Agilenl AA safe operation flow charl, {Refer directly to the AA 55/240/280 Preventive
Mairtenance Scope of Work to make this decision.}

Only select trose pages that relate 1o the system ar module being serviced.

+ Complete emply lields with the relevant information,

Complete the relevant checkboxes in Lhe chacklist using either a “X" or tick mark “v™ .

» Check “Section nal appl cable® check boxes to Indicate senvicesfasks nol delivered, as
appropriate.

+ Complete the Preventive Maintenance service in the order of the tasks fisten.
» Complese the Service Review section tagether with the customer.

= Complete the lields for page numbers at the foct of each selected page

+ Complete the total number of pages field in the Service Completion section

«  Ask the customer ta sign the Service Completion section including the customer's and your
signature.

This information Is subject 15 change without notice,

FRedis on 1200 4a5usd Newente 2078

4 Aqilent Tectnatsgies Ine 202t
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Instrument Preventive Maintenance Chegkiist
Instrument Mantensnce
System Information

[ Check this box I an instrument configuration repart is attacked instead of corpleting the
table.

} mnstrument System Nameand ID i 7 240 ;sr aaé B

|

Is1 Systers Component Product Numbers

[nstrument System Site and
Li

| ,
_1 uated Bnalust and Tagineecivg Consyiant

T TUstihe Seral Nuibers of each
|

N Y

. WL ARE000Y

®

o

Preparation, Safe i Initjal perform
Dimon 1000, bed e Mewprmbe 2021

S Agllers Tezraaiazes. Ine 2021
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Agilent
CI’OSSLab nsleurment Prevanuyve Mainlenance Checklist

From Iroght 13 Quorma
00 Agilent Aa safie operation flow chart inspections (to determine if the PM can be performad).

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

E‘I Niscuss any specific |ssues with the customer before starting.

Q For HF appiication systems, if standard semple introduction systern was not installed, ask
the customer to installit. ™48

@ Review tne Instrumeat loghatk for recorded problems and comments.
d Save instrumert contral settings before starting the procedure.
14 Pertorm a gereral ingpection of the system for cleanliness.

Check for proper installation of paris, assemblies, sensors eic

& check systern for required installation of components, settings s dofined by current
Service Notes

Check for reguired firmware updates and verify wilh custorners it they would like them
Installed,

g Use 8D lo perform a Full Wavelength Scan for Gu HOL - "As found tesi1"
@’ Perform a Basic Cu ABS test - "As found test.2"

Print the Details page of sereen caflures af tne test resolts and attach to the end of this
checkllst,

Amizigr 1100, I25d Hovembe 302

CAuiIem: L b
fossia Irgtrumient Pievenlive Mainlenanse Checklist
Fiom Iniha 19 Qureome:

Proventive Maintenancs Frocedures

FLAME SYSTEM section

0 Secton aot applicabts

d Revigw and conlirm instrument configuration data ir $VD

E‘I Coenfirm power supply voltages using the SVD Power Supply disgnostic.

é For Dual Beam Insiruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic,

E/l Check the burner adjuster contrels for cornplete and free movement. f the bumer adjuster
needs lubrication, use Molykote 321 or mineral based molybdenum disulphide grease.

Vﬁ Run SVD Iests to exercise all motor drives over Lhe Tul range of their travel:
¥ Moncohromatar diive
d, S drive
Lamp selector
O ABA
Optics components
Ef Check 1hat external optical surfaces are clean — Clean or replace as required.
lﬁ Use SVD and perform Mano Wavelength Correction,
Ifl Use SVD anc perform Siif Calibration.
@ Use svDarc perform Grating Squareness Diagnostic.
@ use SVDarc perlorm Zero Order Offset/Mona Corection.
lfl Use SV ard perform Wavelength Repeatabliity.

Iﬂ’ Physically inspect selected HC lamps (customer 10 supply per their chaice) end measure
the % Gain foreech lamp. Advise customer if lamps are showing emiss:on degradation due
to age.

Check that the signal energy of the 07 and HC lamps track properly. Advise custormer (f
thelr 07 lamp is shewing emission degradation due {¢ age

Tneion 1000, [z

= Agllenr Tezhr slogles I 221 . : 2 agllem Teshrolones. e Dozt E Ag|lent
wnanslumuny wnasluraun
Apilent Agilent
CrOSSLab Instrurnert Frauenive Mamanance Ghecklist CrOSSLab tnstrumeant Praventive Maintenance Checklist

Frumm o Ocsinag

Sample Introduction and Atomization

lZf Inspect the hurner interlnck plale to ensure 1hat the interlock pin is secure and correct for
1he hurner type,

a Clean the burner slot with o clean while card.
Check the uniforenily of the shel width.
|j Clean the burner if required.
E‘ Change the burner o-ring.
[ﬁ Clean Lhe nebulizer, spray chamber and liguld trap.
m Change all o~rings and seals In the nebulizer, nebulizer bleck and spray chamber.
ﬂ Check that the pressure relief bung releases readily.
ﬁ Change o-rings on the fual and oxldant delivery barbs
@ Leave the liquid trap EMPTY and verily the flame will not ignite in this state.”
|2f Refill liquid trap and check that overfill drans Ireely into 1ne drain/waste tube.

m’ Check the drain/waste lube for good dranage. I should not have light bends, kinks or loops
and the lower end must be above the liquid level in the waste vessa!

Creck and clean the igniter clecirode

Iﬁ Pressure 1est for leaks
d Leok test gasbox inlernal componznis and conngetions
d Check safely inter.ack slalus and operalion using the SVD interlock monitoring diagnostic.

Analytical performance for Flame systerns

ea Ignite a flame.

& Check that you can adiust the nebuizer uptake rate from 4 10 6.5 ml per minute,

E' Optirmize the instrumnent ready 1o performn Cu sersitivity test.

' Create 2 manual method to perform a Besic Cu ABS test - "Final Performance lesting

d Run a PM compleled sensitivity test for a 5 ppm copper sample and record the results in
the AA PM Performance test results and measurements table.

Revzion 1500, 1z9ucd Hovenber 2927

agre Techeslogles Ire 2021
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Foom pag s Do

FURNACE SYSTEM section

é Section noi applicabls

Electronle components

0 Review and confirm instrument configuration data in SVD

O Cenfirm pawer supply volleges uging the SVI Power Supply diagnostic.
Mechanical components
U Run SVD tests to exercise all motor drives over the full range of their trevel:

O Monochromator drive
O Slit drive
Q Lamp selector

Optics components

O Check that external optical surfazes are clean — Clean of replace as required
O Use SVD and perform Mono Wavelength Comrection.

El Use SvD and perform St Calibration.

O Use SVD and perfarm Grating Squareness Dliagnostic.

T3 Use SVD and perform Zero Order Offset/vona Gorreciion.

O Use SVD and perfosm Wavelength Repealabifity.

O physically inspect selectad HC lamps (customer 1o supply per thair choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
toage.

O Inspect the GTA workhead gas hoses and cennections for leaks,

O Pressure test for gas leaxs

0O 1Fthe eooler syslem 5 accessible (stand-2lone) check for correct operation and
caoolant/water level - thig includes any ternperature ond pressure seltings plus filter
cleaning (air flow and watar)

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

0 Check al! graphile components ang replace if necessary.
Reuson 1000 przuad Moo ~ther 2021

T Aa.er Techroloaies g 2421
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Agileny
CrossLab

Frarm Itaght 0 Dt e

Instrument Freventive Maintenance Checklist

O Tube
O Electrodes
O Shroud
0 Check and clean the end windows on the workhead.
O Check safely interlock aperation,
QO optimize the instrument ready 10 perfarm Cu sensitivity test,

[ Run the sensitivity test for a 25 ppb copper sample and record the results in the resulis
table.

PsD autosampler accessory for Fumnace systems

Section NOT Applicable
Check condition of the PSD capillary - replace if necessary

Check condilion and operation of PSD syringa - ensure il does nal have ar locks and
bubbles

{Change PSD rinse bottle o-ring.
Check and ¢lean the ringe vessel

oco0O 006

Check the drain lube for good drainage. It should nol have light bends, kinks or focps and
e lower end must be above the higuic level In the waste vessel.

0 Ensure that the waste vessel is suitadle for use with the furnace system.
Sampte introduction pump system (SIPS) accessory
d Section NOT Applicable
0O Re-terque screws securing the hubs, presser arms and pump rotors,
O Adjust each roller so that it rotates fracly.
I Wige clean the pump rotor rollers and pump bands wilk a dry clean clath,
[ Ensure that the presser arms and the surfaces near the pump are free from dirt and spils

L1 Remove the pump medule rear cover and cheek for the incursior of fiquids and any signs of
cortosion.

Q1 Re-tarque the nuts that fasten the motor mounting plates to the chassis.

O check chps securing the diluents holder and replace if necessary.

LI Disconnect, clgan T-piece, and reassemble the whing using the fo lowing steps.
Resizicr. 1000 [35,8d Nesvember 2021

& Ayilerd Tesknolagies Irc. 2021
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rossia Inslrument Preventive Maintenance Checklst
Hom et 10 Bdn

[J Remove the T-piece by disconnecting the pump tubes, the pump bands and 2l ether wbing

O Place the T-piece in an ullrasonic bath containing sirong datergent 1-5% Dacon 30 or
<similar, for approximalely 510 minules.

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

O Rinse with distifled water through alt of the inlets in the reverse direction 1o normal sample
Hlove.

O Resssemble.

lﬁ Sectfon NOT Appicable
The Agilent 8PS 4 autosampler is designed to reed minimal mainienance.
The fullewing maintenance requiremnents are suggested to maintain the perdformance of the
autosampler.

[ Cleaning the spill tray, rack location mat, end frames and chassis accessories with a damp

sofi cloth and diluted mild detergent.
O Cleaning the autosamoler cover panels with domestic window cleaner.

a Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from furmes..

O Check the X axis, Theta gxis and Z axis FFC cables for aracks, incorsecl posilioning,
damaged edge or damaged conneclors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer to the SPS 4 service manual GB410-80050,

Sample preparation system (SPS ) accessory

@ saction NOT Apaticable

O Check the x-axis and z-axis iming kells - Replace if there is are any cracks, splits or color
deterioration and belt tension.

LI Check belt tensions - adjust if required

(1 Check the lubricaticn pad for single x-axis shaft. If pad is dry or custormer has observed any
vibration or erratic movements of the x-axis carriage, add 1 mL of Dow Cerning 200 ©® Fluid,
200 CSinto the well,

O check the aute-sampler ability te find tute positians - Cakibrate if reguired.

QI Clean the exterior surfaces of the accessory with soft 'int free cloth. This cloth can be
dampened with warm water ¢r a mild delergent. Do not use arganic solvents or abrasive
cleaning agznis.

Fevinan 17 00, Issued Mowernber 202°
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Franimiguta tasin

Vapor generation accessory VGA (hydride generator)

O Section NOT Apphicable

O Inspect VGA gas supply hase.

QI Inspectsreplace VGA pump tubing

O check low gas pressure inlerlock setting- acjust if required.

Q Check precision orifiee gas flow sctting — adjust if required.

O Check gas regulator pressure Lo 46 psi (325 kPa) — adjust if required.

Q1 Clezn the exterior surfazes of the accessary with safl lint {ree cloth. This cloth can be

carmpened with warm water or a mild detergent. Do not use organic salvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

@ Section NOT Applicable
O check the condition of the power cabla,

O Clean the exterior surfazes of the accassary wilh soft linl free clath, This cloth can be
dampened with warm water or a mild detergem. Do not use arganic solvents or abrasive
cleaning agents.

Restore System
O Ifyou have altered the cLstomer's instrumentation during the course of PM, restare Lo the
criginal status to allow the customer to conduct their nosmal agtivilies (e.g. reload the
customer's method.)
Guidange

If the PM service is performad prior to a qualification service, then use the quatification procedure
45 a guide for final instrument et up and checkout.

Rons g1 1300 sued Movember 2027

< Agilen] Testrlogies. Ine 2021

- Agilent
wnanslumuny

CAgilem L b
rosst.a Ingtrument Preventive Maintenance Checkhst

Fuom Iz Lo fhitema
Signature Page
Sarvice Review

d Atlach avallable reports/prinlouls of all tests (o this documentation.
Record the Preventive Maintenance service activily in the cusiomer's records/logback.
F_'f Updatefreset instiument maintenance counters as eppropriate.
El' Affix the PM sticker to the system ar Instrument logboak based an the customer's request
Ef Complete the Service Engineer Comments section if there are additional cornments.
@ Review this service, parts replaced, and 1est results obtained vith the customer,

If the Instrument firmware was updated, record the details of the change in the Service
Enginear's Comments box or if necessary, in the customer's 1Q recerds.

Test Results .

Flame oplics PMT Galn test

Fon copper ot 3248 0m, 4 méa, 0.5 nm sl wicth <55% | 407
Flame performence test with 5 ppm copper sample

Air facelylene, mixing paddle renvoved Abs vale > 0.5 Q. 559%
At mixing paddleinstalled. BRSO «1.0 0.2/

Deuteriurm fumace oplics PRT Gain lest

Fot copper at 32¢ 8 nm, AmA, 0.5 nm skt widih <558 % -

Dexnierium furhace petfarmance test with 25 ppb copper samgle (324.8 nm)

Precisicn %RSD $40% -

Abs value 2015 -

Zeeman fumace anelytizal performance: 25 ppb copper sample (327.4 nm)

Precisicn %RSD 540% -
Abs value z010 -
SR 270% -

Reasior 10 00, |ssued Howgmiver 1021

& pglart leshnaioges Inc. 202

vonansluuey




Agilent Agilent
CrOSSLah Instramert Preventive Maintenance Creckl st CrOSSLa b Instrument Proventive Mainterance Chesklist

He Irvghuta Cucoma et rsgftta Lrosa
AA censumable and parts list table Servica Engineer Comments (eptienal)
rivr fh e da
Test Solution = Cu Sppm " 420 74
solution ERICOINION | 5045 540 741 260 Prsuppled | oo
| st Saluton - Blank selution | 5190-7001 5053 140 240280 PM suppl'ed Common
Copper, 1000 wp/mi, 100m| 5160-827% 805540 242780 " Camman
Kit, Mk 7 0-fings, squacus, .
complats set 2910093400 5055740240280 PM suppled FHame
QOrganic Kit 4910883500 505540242280 P suppl ed Flarme
Wire Nebulizer Cleaning 90024700 5055740 242280 consumable Flame
Tubing Capillary Std Mebs 5510024800 50 55740 242280 coneumatle Flame
Capillory Tube Hivac Neb (3) B
{erganics only) 9910044000 $655740 243280 cansumahle Flame
G ass impacl beads (5/pk} 9910025700 5055140242280 consumasle Flarne
Teflon impact beads (5/pk):
(erganics anty) 5210053300 50 55140 243280 consumable Flame
Bumer cleaning sirip {1C0/pk) { 9910053900 5056 14024D 280 Gonsumaale Flame
SWindow LV silica ~ raund -
{nght side) 20100E2600 5055740242290 P suppl ad Common
Window UV sllica -
16 angular (lef side) 2010082500 50 55140 242280 PM suppl ed Common
Pad achesive window (roand) | 4910012700 50 55140240280 PM sunpl erd Cemmar
Pad adhesive window . Ay
frecianguiar) 420012800 9 b5 140 240 280 PM suppl ed Cemmon L
Lhastrode kit (1 pr) (D2) 6310003400 GIATZY PM suppled Futnace Service Completion
Shroud (B2) 6310003100 | GTAIZ0 PV supplied | Furmace Serice request rumber _GOOYS A4V A3 Date service completed 20 Jam 2023
Zearnan eleetrade kit (1 gr) 5310003500 GTAY20 P supplied Funace
Agitent signature fQ!rSE a\m‘!\ 5 Custorer sionature '<L‘7~\. tll- \[
Zeeman shroud 6310003600 | GTA120 PN supplicd | Funage -
oring PSDrinse botue 6910025900 PED1Z0 PN supplied Twnece Total number of pages i this dec amant Ay

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

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

Those classified as ¢onsumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer,

Feevingn 1200, Fsused Mevesiber 2031 R TI50 Byt Hussnlar 2921

& anilen Tezhrotager ing 2521 P Agler: Teskna'oges s 2021

wnanslumum vonanslaumauny

Y Frequencs:
A
AW
SVD RESU“S Report VARIAN Averaging Period: 30.0
Datapoint Caunt: 20
REOTIE] TR St VA0S OEIEEY SR ERY e AR
Customer: UAE Service Englneor: Kanywkorn S. Upper Limit: Highest Mea?g;‘;“ Frequency:
5 501
Address: goi Uf:kmsukdf. Sukhumuil R, Contact Details: 02637638347 5100 Average Frequency:
ang 5000
S — Lewer Limit: Lowest Measured Freguency:
Jl.l,,@,‘ - 4 43,00 £0.00
Configuration:
Serial Number: MY13160001 Turret Type: Aulematic e Passed
Instrument Model: Vorian AA1402240200  Number OF Lamnps: 4
Flano Instrumnnt: Troe Mono Type: Autematic
Furnage Instru : Gasbox Type: 'Y Gas Box
Averaging Period: 30.3
Zeeman Present; False Auto Burner Adjuster; False vernging Peria
Intzrnal Zecman: Fales Mains Frequency: 50¢ Crapoint Count: 22
Intarpal UNtrAA: Faler Finsware Version: 211
Splics T+ Lower Limit [ Actual (V) Uppor Limit V) Result:

: Crubta Beam Photomultiplicr Type: Normal(303nm)

PWE Verslon: 45 12.00¥ Rail 10,89 1212 1320 [ Passed |

-12,00V Rai! -13.20 -11.80 -10.80 Passed
5.00V Rail 459 504 5.50

EEPROMC. - v | Passed |

3005V 7 o760 22000 141,00 [ Passed |
Ingtreeni Run {0 o1 eomi8D D2 Run Hours! 53395.500 v

133 D2 Serial Number: notsetl
D2 Instali Date: 1111970

02 Criginal [ntenslity: 1.000

1.034 2 Last lalensity; 475.000

Zero Weoy-izngth ©

Lizaa Correction: 0770

Flame Hours: 20

Report Gonorated At WXVPA25 $-47:25 700 z $VD Fwautty Roport LY

Report Generiivd At {25VZ025 84700014 1 5V0 Ranmz an

tonanslumuny wnaslumuny




B,

Beam Balonce:

TR VN

Lampg Type: Copper
Lamp Scekel Used: 3

Peak Salected: 224.80

Lamg Alignment:

e e e
P |
P
/ /
7 /
i

[ 5% Sun

L Pushtiak [CTOEEE ]
- Uppar Limic

RafP o, RVPIY

TED . DO

" Lamp Screw
Samplo Pazk:

7

Lowed Limil

Y Lamp Screw Result:

t =0 Eleront(g)
Javoretkor el

: Coppror

Upner Limit {(nm)  Result:

Zaol..

icr I 32515 - Passed
Socond Crilor AN BPR 4 643,97 . Passed
Rapot Svaoralon LTRRGaT e s 3 SVDRHLMRWMM

naslumuny

Wavelenglia o mperta [«

Lamp Ure

Pz sod ey

a

Lamn Aficpmantz

fy ot fem Torg ety
Vo Ml rzdan

Tt doaen

Fro o 5lzodgny

soran: 24

Crpper Lamp CurrenlimA): ¢

S idthinmy: 02
Slit Height; Normal
323,688 Upper Limitinm)

et o ez
Snple 2 124923

Fample 4: 24023

mangle 6: 124819
Saouzle 8: 124.819
16 3819

Raper Genarated Ak WIE2025 RA7 744 4

SVD ity R-po't

nanslumun

Wavelengih Orive:

Slit Drivor

Turret Driva:

Auta Bor oo * Terap 5o

o= Tan ey 7 e Mode

4 " Ueper Limit Result:

2 201
B 1 11
" | T 32 3

o) " N a7y

: e 1064

. 2] 3 1754

M 228 ' 3063

o, AT ' satl

Fhune Detect: SNCTER
LU Active: MO
2xidant Pressure:

‘

Precau. .. £ ilznt Changeover: JIATITREN
Ignition: GEETER

Report Guire, o0 L. 1 LM% 5 SVD Resatis Report g

wnanslumuny

Auls Lo
Larmp
Lamp

Reporcs © s

IR Lar
-

oo B e
ST Gl atoa
o, orled
Su,, b

= Passed

SLDRWW:R.M@
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Senciivily Chock

F D3l gives abod 0.2 &b 8L I248 nm, A2A bunes

wnaslaumuny

Company Name:

Instrument Location: 41 Sukumvhit Rd.,
Phra Khanong, Bangkok 10260

Instrument Serial No.:

Date: 29-Apr-2025

UAE Consultant Co,, LTD.

PFBS20031902

Sequential by time report 113042025 10:53 AM Spectrak Sequential by dme report 130/2028 10:48 AM SpactrAA
Paga 10f1 Page 1ol1
Analyst Analyat
ate Started ABH2025 1053 AN GRIT: 1002025 333 AM :::u:l:::.:d :W{Zzzs_rm-aaw GMT: 17302075 333 AM
‘warksheet Sensiviy Tes| D Comment ecElon Test
;ar:;‘m;nl o Methads =]
athods Cemputer name  DESKTDRRSUFRS
Compuler nama  DESKTOR RILFRS Sorpuer name | DESKT
Surlf Mumber:  MY13160001 ol 60001
Mrthad: Gy [Flams] Ml €1 (Flame)
Sanple D Tone gl WRSD Noan AbE zt";:o Cane gL GRSD  Lkean Abs
CALZRO 2,000 8.0 0.C002 B 0.000 B11 00002
f Readings
Featings 9
00002 £.0003 LLN] 102025 10:51:48 AM -0.0003 -0.0083 -0.0001 113072025 10.48:52 Al
STANDARD 1 EES] o1 s STANCARDT S 03 06053
i feadings
Feadings
s 05583 04576 1S 105222 AM o0t 06073 D607 TIN5 qar24 AM
Ahs _Llnear Oripin - Cal. Sat4 Aps Unoar Qeinin
0] —
{
h
240
[
020
o
- [
n.00% 2000 468 5508
Cumgt
Curve it = Linesr Ovigia Curve Fit -
Characietistic Cane = 03¢ rgRL Craractaristic Conc
'
' = oo
Caluiea Cone = 0002 2reo Catulrizd Canz
Residushy © 0600 D600 Residuay
AL =041 xC T Abs=012105¢ C
S ppmCn 0T 64595 pm G I
£ 555 05615 12025 18:52:54 AM 0Bz DY 0.0047 06Kz 0.607%
£ 0 5 05079 1102025 10:40:32 AM
1 L]
wnaslumunu wnenslupuAy
Flame Optimiration
+ Dptimization: Lamg
585 4 = Sampler Ofiline ' HCLamg
Golo Tubs 130
- 1
pex 1B 4| o
e 3| ' >»
- |
;; . GotETubp‘_‘ : | R .
| esd PerkinElmer
. : Forthe Betier
omaliaht frn ;
Pump spesd Médv.'!n ~
Faeta Inba codors
%, Sample
@) Caibraisn
" i "
& supnt PinAAcle SO0F
& s mn cle
£ HotAsried . . R ]
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PinAAdcie 900F Preventive Maintenance (PM}

Component List

Company Name: United Analyst and Englnogring Cansultant Co, LTD.
Component / Speciflc Model Serial ¥ Configuration Notes
_— M‘:’:” sionks 41 Sukumvhit R, Phea Khanong, Bangkok 10260
{instrument Location): PinAACIESO0F FFB$20031902 Syngisthx V4.0.1.193§
Serlal Number: PFE$20031902 PM Number: 1et2
FIASI00 100524040501
Quytomer Name X Yalnda Telepholna 1955560049
If applicable):
Customer Support K Chayanan Service Order WO-03126047
Engineer Name: Numbzr:
i Next PM Due
om‘ P :;mmd. 26-Apr.2025 Date: 20-001-2025 Parts Lists
[PEMMBTYIT)
Standard Labar Hours to Complata PM ¢ 5 hours. Parts Includad with the PM
Part Humber {If
applicable} Description Cuantity
Part Number Refease Publcation Date )
BO501536 Fan Filters 2
03370145 Rev.§ A danuary 2018 PerkinElmer’ N3160156 0-Ring Kits far $ampling Introduction { Stalnless Steels Rebulizer) [N/A
N3160157 G-Ring Kits for 5ampling Introduction | Plastlc Mebulizer) 1
i Aepl A Al i
The purpase of this PAM Is to ensure the cantinued af the PlnAacl nd LI eolacement Acetviens Fiter Cartridee !
replacing any worn or damaged pars. This senvice shoukd only be pedarmed by a tralned v!prnlmnﬂnul THOO1022 Replacement Alr Fliter Cartridge 1
FerkinElmer.
The customer should save their methad befare the Fi begins.
Genaral Instructions: Additional Reagents and Standards Required for PM
The customer must provide the enginear data to racent performance prior to
starting Lha PM. Part Number Exaleed D
Ahways cheek with the customer before making any thanges that may sfact the customer's analyshs or calibration, xplred Date
incuding a current back-up of system saltware andfor duta files, (If applicable) Description Qualley Batchlot ¥ [rampen
The comphetad document should bie tigmed by an authorized and cuttomer d left with
the Customer. N93001B3 3000 mg/L Copper Standard AR 27:35CUM Nov 2025
FM tticker and ired.
Copyright Infarmation
Thiz document conains pmpnmrv lnrormnlnn um 13 protected by copyright. A'l rights anereserved Additional Reagents and Standards Reg) for PM (O Support
Nepartof y be erm or translated Into any language without the
priar, written permlssion of ParkinEimar, In: part Nurtber [if Expirati
Copyright © 2013 FarkinElmr. Inc. Descrlption uant Batch/iat ¥ piration
spplicahle) o o ty 4 Date MM
Trademarks
Registered names, trademarks, #le. used tn this document, even when not specifically marked a5 such, ate protected NfA DOl Water 250 mk AR AR
by law. PerkinElmer Is & reglsiered trademark of P Inc. All gther and reghstered
1% ke by PerkinEimar, inc. o its subsidlaries that are deplcted herein are the properry of thelr raspective owncrs. NiA 0.5% HND, 250 mi, AR AR
EXeapt at spacifically sat farth In 11z termu and conditions of sals, PerkinElmesr makas no Warranty of any kind
with ragard ta this drxmm, induding, but not limlted to, the Implled warrantins of merchantability and
Mtness for a particular putpost
PerkinElmer shall not be IIJbl( for Incldental or consequential damagas In connection with tha furnizhing or usa of
this document.
frim.\cla 900F Preventive Maintznance Report (M) Pagelof7 ] |pw;|, 900F Preventive Malnienasce Report (PM) Page2of7 |
NI Imuau BNy launN
Additional Tools Requlred for PM
— Procedure Checklist
Part Numbaer
Description. Quantity Serlal ¥
(it applicable} Use(v'} ptin That kave beea
N1013060 0.24 Neutral density tier 1 101N003S0S5 -
1. General:
X 101NEO3INNS
H1o13002 1.0 Neutral density filter : F) Review the instrument performance with the customer and dotument any recent
03030997 System 2 £DL Driver 1 Q3030997 preblems,
N3050505 ‘A5 System 2 EDL 3 16138 ! Inspect the customar log book and make any appropriate PM entrles.
P perferm general inspection of system for cleantiness,
N3050121 Cu Lumina HEL 1 060419-030180
N3050109 B3 Lumina HCL 1 061219-02004% 2. PCinstrument Software:
P Instrument Software user Mlesfdatabases archived, packed, and/or deleted as needed.
N2050135 K Lumina HCL 1 030819-010130
K1050152 NI lumina HQL, 1 052719-020020 3. Mechanlcal:
2} Inspect and clean all fans and filters. Replace filters if necessary
[4) Inspact 21l gas lines for leaks andfor wear. Replace If needed.
P Clean exterier af the instrument.
% Inspect the buzner haad, burner chamber, and nebufizer. Clean if neaded as stated in the
Hardware Gulde.
Chack burner head dimensions with the feeler gaugea as stated In the Hardware Guide in the
Malntenance chapter section on clszning the burmner head and checking sloth width.
Replace f out of specification
B Check the condition of the end cap, burner head, and nebullzer §-rings. Replace if necessary
B} Check the draln system for signs of wear. Replace worn or damaged parts.
4] Visually check for proper flama conditions when Igniting the Alr-L2H2 and N20-C2H2 flames
(if applicable).
4. Electrical:
4| Inspect PC boards. lean If necessary.
] Larefully check ellinternal and external cable connections.
1] Check instrument firmware revisions upgrad'e ta current levels (if necessary)
El Run Test withn the Ad function of the Sp page. Chetk the
results in the service log folder In the Spectrometer @M Log Viewer.
5. Optics:
) inepect and clean the sample compartment windows, [f needed,
I inspect optics, Clean or replace if necessary,
6. Gasses:
P Verlfy that the Gasses supplied 10 the Instrument are within the pressure and purity
specificaticns found In the PinAAcle 900 Serles Pre-Installation Checklist SDB,
(4] Verlfy that the acetylene fiiter and air filcer element Is dry. Replace if necessany.
[Finscie 50F Preventive Maivteaance Repon (PM) Page3of? | T ——r— T 7]
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7. Flame Interiock Chack;
Description: Check ta ensure that all safety interlocks are closed.

Pararmetes Spacification Tast Results PassfFall
Flame Sensor AltfCiH; Flame correctly shuts down | Active Passad
Draln Sensor AlrfC3H, Flama correctly shuts down. Atlive Passed

Nebullzer Sensor At/CH, Flame correctly shuts dewn | Active Passed
€;H; Pressure Sensor AIL/CH, Flame correstly shuts down | Active Passed
Alr Pressure ensor ArfCH, Flame correctly shuts down Active Passed
e el el

B, ARer PM Peclormance tests:

8.1 Detector Linearity with Barlum

Descriptfon: Ensures that the detector Is linear In the Visible Range.

Cartilicata Valus
Paramater Spacification 2£553.6 nm [AbL] Tatt Results PasifFall
1.04 ND-Filtwr +5% from Cert. 09658 0,9878 Passad
0.2 ANDFilter 5% from Cert. 01952 0.1876 Passed

§.2 Baseline Noise ot 1.0 Absorbance with Barium

Description: Ensures that a high abscrbance will not produce excessive nolse.

Parameter Specication Resulin Pussfrall

Standard Deviation s0.010 00005 Passed

5.3 AA Baseline Molse with Copper
Cestription: Check baseline nobe.

Parameter Specification Results PassfFall

Stangard Deviation s000 0000 Passad

I PinAAcle 900F Preventive Mainlenance Report (PM}

PageSof7 |

Lanis llmuau

8.4 D; Backgraund Compensation with Cogper

Deserlption: Verifles the instruments abllity to compensate for Background absorption.

Farametor Specification

Results Passffall

Standard Deviation sooe

0009 Passed

8.3 AA-BG Boseline Nolse with Copper

Description: Ensures that background correction does not produce excessive nolse.

Results Paxs/Fail

‘Standard Deviation £0.005

0.0001 Passad

8.6 AA-80 Baseline Nolse with Arsenic

Description: Ensures that background correction does not produce excessive noisc at & low

wavelength,
Parameter Specification Results PassfFait
Standard Deviation £0.005 0.0004 Passed
8.7 Flome Sensittity

Description: nstrument Sensitlvity checked against Copper standard,

Standard Copper

Results (Abs.) PasyfFall

5 mg/L Sensitivity 55 Neb {If upplicable) > 0250 Abs, N7A Mol Applicable
2 mg/L Sensltivity HS Neh {if npplicable) > 0250 Abs. NiA Passad
10, Raview:

# Review with the customer PM work performed.

4 Review with the customer routing mainenance procedures.
¥ Discuss recommended custamer supplied matarials to have on hand.

) Attach PM sticker.

PinAhcle 900F Preventive Maintcnance Report (PM)
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Additional Comments

Additional Comments Regarding tha PM

Review
The p. checks and if tests for FinAdde S00F have
been completed.
This PinAAcke 500F Poises Bl Falis O the preventive
Revlew of Preventive Malntenance:
Authorized PerkinElpggrReprasentative; Date:
k. 29 Apr 2025
3 {oo e
Authorized Customer Representative: ™ Data:
A "o 29 Apr 2025
m. LO0-MMM
c/
| Finaacle 900F Preventive Muinteraroe Report (PM) Page 7077 |
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PerkinElmer’ Tt
Tab 66 2719 5420 1 Fuc: +50.2 318 700
For the Betler hitp: o parklnaimar.om
Service Report
Work Drdar Numbar Actiy Gode | Bifieg Type Pleousalad Blat Caln Wods! ‘Sarial Fvenbut
WO 20047 Mahnancs ! Contract Jooises id W, AANIIOPOSY PERSIO0T1#02
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[Bpecial Tarma and Condiiona: Thi k.ol an invoice.
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Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)

Company Nama:

United Analysl and Enginesring Consuliant Ca., LTD,
st e on): |41 Sukumvhit Rd., Phra Khanong, Bangkok 10260

Room Numbsar: Lab

Aot Nuroar 20f2W Syuemib:_| K. Yenida
5"""%:.5:’?‘“"’ K. Chayanan s'm:n:é:f" WO-03051971
Dnmx%med: 29-Apr-2025 ::T:EJEE;‘::: 29-0ct-2025
Part Number Release Publication Dats )
09370005 ¢ January 2013 PerkinElmer*
Sceps

The purpesa of this PM Is 1o ensure tha continued funclionalily of the Alemic Absorption/FIAS
100/400 by inspecting and replacing any wom or damaged parts. This service should only be
periormed by a tralned representalive of ParkinElmer.

The customer should sava their method batfore the PM begins,

General Inglructions;

Always chack wilh the customer before making any changes thal may aflect th cusiomer's

analysis or calibration.

The completed document shoukd bo signed by an authorized PorkinElmer and customer
p e ard lofi with tha

Updata tha FM slicker and insirumant loghook as required.

Copyright Information
This d conlains { i ton that is p

d by copyright. Al righls are
raserved.

No part of this publicaiion may be reproduced In any form whalsoaver or translatad into any
language without the prior, writlen permission of PerkinElmer, Inc. Copyright © 2013
PerkinElmer, inc.

Tracemarks

Registered names, rademarks, #1c. used [n this document, even when not speclfically marked ag

such, are prolacted by law. ParkinElmer is a registerad trademark of PerkinEimer, Inc. All other
hi d tr nol owned by Parki fno. orits idiarias that aro

daplcted heraln are he proparty of thelr respective owners.

Except as apecilically se1 forth bn hs terms and conditions of sale, PerkinE!mer makes na

waranty of any kind with regard 10 this document, Including, but not limited 1o, the

Implied warrantles of merchantabliity and fitness for a particular purpese,

PerkinElmer ehall nol be liabls for incidantal or consequential damages In connection with the

{umishing or use of this documant.

Atornic Absarplion/FIAS 1004400 Preventive Mainienance Page 1 of 6
WS 468 WO-031 26047 Paelafl
tan&nT limuan tona T InIunN
Component List Procedure Checklist
Use (¥] to check ol those steps in the chackilst that have besn complsted.
Componant / Flrmware
Specific Model Serlal # Verslon Configuralion Notes +. General:
yn Revlew the instrument performance with the customar and document any
FIAS100 100824040501 |2.20 Syngistix v4.0.1.1935 recant problems.
Is the Werking Envirehment Acceptabla? If not, dosument,
O visual Damags (il ves, describe}
Parts Lists
Pants Included with the PM [#] Chock incoming AC fine voltage for proper levels and grounding.
erify Voltage switch on back of insirument Is carrect
Part Number BatchiLot Explration Perfarm ganeral inspection of system for cleanlingss. Clean Il needed.
{it Desctiption Quantity 2 Date Gas supply cylindars secured, {ines leak checked and argon or niirogen
Applicable) (MY @ supely prassure verilled (45 - 58 psi),
Inspect the customer log book and make any appropriate PM entries,
BOSD 2706 Fan Fllsr 1 NIA NiA o o it o0k ¥ EppreR :
Heating mantle or Unversal Call Holder checked
2, Instrument components
Non-retum valve checkedirepalred'raplaced i needed (BO19 8111). Claan
the valve If thera is any liquld In It. Replace the rubber slaave (B013 5123)
Additiona! Tools Raquired for PM it It Is wom, Check the flow meter for any slgns of fluld In it. Clean tha flow
meler if needed.
Part Numnber Callbration Verify condition of pump prassure adjustmant levers (B050 7724 - look for
I Deacription Guanlity | Serdal# Due Date cracks or problems with the springs), pump rollers (B300 0251 check for
| 2pF (L] 2 wear), and thumb serews (BOS0 7786},
| Check the Multiport valve tor proger swilching, {iow, and insure there ara
NIA Clgital Voil Melar 1 NA NIA 10 leaks. Clean valve parts and replace o-fings I needed (large o-ring:
BOS0 1250, small p-ring: BA04 5395). Use a squir botlla & fishing line to
try to dislodge clogs.
[¥] Fi Yersl heched. Latest is 2.20.
Additlone) Reagants and Standards Required for PM [l Firmuare Version alestis
Part Number 3. MixingtSeparatlon Assembly & Pump Tubing:
I Description Quanthy | BatchiLot Eprl:::h:n Mixing soparator assombly chockad
applicable) ¥ (MR Filtarimembrans checked (BOSO 8306}
Condition of the pump tubing (rep'ace I necessary), comect pump tubing
N/A N/A N/A N/A NA for the solutiens belng run. Make sura the ¢arrect magazines ars being
used. BOSQ 7797 for 0.13 = 1,80 mm tubing; BO50 7792 for 1.60 - 3.18
mm ubing,
[ TORVTIAS 1004400 Preventive Malnimance TagcZols ] [[2omic AbsorplowFIAS T0GAED Preveative Maiiznance Page 3 ot6 |
oA llenuau 1enes lmuagu




4. Cell, Cell Windowa, Transfer Lina:

ell chacked

Cell windows checked

Transter line chocked for moi {if mol; is @ problem, the Nafion
dryar might be nooadad)

5. Operational Tests:
Ftun DI waler through the carrier/reductant’sample system. Varify smeoth
flow of liquid throughout without leaks. Replace tubing & fittings if neaded.

6. Review:
Review with the custemer PM work performed,
aview wilh the routing p
iscUss wed cusiom llac ials to have on hand.
Atach PM stickar,
(] Updata Loghbook.

Atomlc Absomption/F1AS 1007400 Preventive Maintenance Pagedof§

Additional Comments

Additlonal Comments Regarding the PM

Review

The preventlve malntenance checks and if applicable performance tesis for FIAS
100/400 have been completed,

This FIAS 100/400 Pxsses Falls[] the preventiva maintenance.

Review 6f Preventive Malntenance:

Aulharized ParkinElmgr Flopreseniative: Date:
Wm }( 29 Apr 2025

(DOMMM-YY)

Authorired Customar Represantgtive: Date:

1S oo

i
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tenas laaunn 1one s llauau
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T AT T = P
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Work Descriphon
P2 Wy
Cxaning Porl VR, Mancol, Tunng
Run b el Path
Blart Dowe. Erd D |
TRHAZ08 2
G 22028 |
Taols Used
Craantny i Colncrd Tool Dessipion | Sarad Humber }M%:.MIM:.M\
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DQE Services Co.,Lud.

‘ DQE Sarvices 3250l Ladpro-Wanghin 55, Lutprau-oanghin Rd., Ladprio, Ladpruo. Banghok 10230

Phone 1 +66 (102 518 2054, Email 1 dqescrvicesinfoi@gmail.com e
CERTIFICATE OF CALIBRATION
Certilicute No.:  SP25-019 Poge 105

Customer ;  United Analyst and Engineering Censultant Co,, Lid. (Head Qffige)

Address ¢ 3 Sol Udomsuk 41, it Road, B sk, P g, Hangkok 10260
Location of calibration = Instrument roam (207)

Equipment:  UV-Vis Spectrophotometer

Manufacturer:  Agileat Technolopies

Model:  Cary GO

Serial No.:  MY15410009

ID No.: UAEMWAT.020/2558

Reveived Dutez 26 May 2025

Calibration Date: 26 May 2025

Issuc Date: 29 May 2025

Conditlon Instrument:  Good

Calibrated by : U )DS

{ Mr.Tanawut Riuidach )

Approved by 3 0)/’5'\“ gqﬂ]

(Ms.Chonticha Sangnzem )

Technical Menager Quality Manager

The eatibenlion result i appiied only to te wbove calibrated Hem 2nd was fend occuraze as siown on dae and place of edibetion caly.

The npahitity of the Iabmtnry and i ity ot Pationil stanbsndt a0 the umit of izod ot th

. This cenis iy P wtbet thap pt with e P Wi 1 of the TIOE Services Co., Ltd.

tonany imuny

RO 11Unz1

DQE Services Cu, Ltd.

DQE Ser\rices 32 Svi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladtprao, Ladpeao, Bangkek (0230 ad
Phone ; +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com ot
REPORT OF CALIBRATION
Coertilicate No. ;. SP25-019 Page Zof'5

Environment Conditien :  Ambienl Temperature 25+ 5 ‘¢
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certificd Reference Materials :

Material Serial No. Cenificale No. Due date
Absobance Siandard sel 25760 115663 25 Qclober 2025
Absobange Standard sol 25757 113638 25 Gelober 2025
Wavelength Standard set 25806 115657 25 Oclober 2025
Wavelength Stundard set 25758 115665 25 October 2025

Traccaliility : This certification is tre¢enble to 1he International System of Unit maintained al Naltonal -
Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC: L5 nm.

Scan Speed 6of UUC ! 60 nnv/min

Scan Intervalelf UUC:  0.15 nm.

Resolution of UUC 1 Photomelric 00001 Abs.

Wavclenglh a1l nm.

19nENT IALau

FM-Tha-2 ROt 17138202 ]




DQE Services Co.Lud. DQE Scrvives Co,Lid.
: DQE Services %5 Ladaro-Wanghin S5, LadpraoWenghin R, Lacprav, Ladpras, Banghuks 10230 > . [jQE Services 32 Soi Ladprao-Wanghin 55, Ladpran-Wanghla Ré.. Ladprau. Lagpray, Dangkok 10250
Phone : +66{0)2 538 2054, Cmail : dgeservicesinoggmail.com ricm s Phone ; 466 (012 538 2054, Email : daeservicesinfo@gmail.eom e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certiflcate No. : SP25-019 Page 3of5 Ceriificate No. : SP25-01% Page 4 0l'S
Calibration Results : Without adjustment ‘ Photometric Accuracy ¢
Wavelengih CRMs Values UUC Reading Correetlon Uncertainty Coverage facior
Photometric Aceuracy :
{nm.) {Abs) {Abs) (Abs) (Abs) k
Wavelength CRMs Values UULC Reading Carrection Uncertalaty Coversge lactor 0.0000 0.0000 0.0000 0.0050 2.00
(nm.} (Abs) {Abs) {Abs) (Abs) .3 Bs 0.7469 0.7488 -0.0019 0.0063 2.00
0.0000 0.0000 0.0000 0.0028 200 0.0000 00000 2.0000 0.0050 200
420 0.5780 0.5739 0.0041 0.0031 2.00 7 0.8674 0.8663 0.0011 0.0057 200
1.0434 10430 0.0054 0.0029 200 0.0000 0.0000 0.0000 0.0050 2.00
21876 2.1876 0.0000 0.0084 2.00 3 0.2919 0.2502 0.0017 0.0082 2.00
G.0000 £.0000 0.0000 0.0028 2,00 0.0660 0.0000 0.0000 0.0050 2.00
o 0.5595 0.5581 0.0014 00034 200 5o 0.6430 0.6428 £.0002 0.0063 2.00
1.023% 1.0219 0.0020 0.0035 2.00
2.1230 2.1207 0.0023 HO0RS 200
0.0000 0.0000 0,0000 60028 2.00
185 0.5230 0.5190 0.0040 0.0029 2.00
0.9633 3.9609 0.0024 0.0029 2.00
1.9753 19719 0.003¢ G.0079 2.00
0.0000 0.0600 0.0000 B.0028 2.00
46,0 0.5181 0.5161 0.0020 0.0031 2.00
1.0002 0.997% 0.0023 00033 2,00
1.9973 2,0021 +0.0048 6,0102 2.00
0.0000 ¢.0000 0,0000 0.0028 2.00
500 0.5517 0.5503 0.0014 00030 2.00
1.0803 1.0308 -0.0005 0.0031 2.00
2.0373 2.0324 0.0049 0.0105 200
0.0006 0.6000 0.0000 0.0028 2.00
0.5591 0.5583 0.0008 00031 2.00
63 1.0518 10513 0,0005 0.6030 2,00
1.9274 1.9281 -0.0007 0.0102 2.00
tanm binun a7 gy
Fhi-He02801 111202 TH-708-0 RO 171172021

DQE Services Cu., Ll
DQE . 32 Soi Laulpran-Wanghin 83, Ladprac-Wanghin Rel., Ladprao, Ladprn, Basghak 10230 "
Services !
Phone : +66 (012 538 2054, Email: dysservivesintigrail com s i}
REPORT OF CALIBRATION
Certificate No, : SP25-019 fage Sof §
Wavelength Acenrsey @
CRMs Values UL Reading Correction Uncertainty Covernge Mctor

{om.) inm.) (rm,) {am.) 3

172 2420 -0.28 0.18 2.00

279.45 278.5 -0.05 0.18 200

257.81 2806 021 0.18 200

334,06 3338 0286 0.18 2.00

360,93 3605 0.43 0.18 200

418.59 417Y 0.69 0.18 2.00

44594 4454 0.54 0.18 2.m

453.66 453.2 045 0.18 200

460.02 459.6 042 0.18 2.00

53659 5365 009 018 200

637.98 £38.5 -0.52 0.18 200

43138 430.7 0.68 0.18 2.00

47150 47123 0.20 nIg 2.00

51347 513.5 -0.03 018 200

528.88 5288 -0.02 0.18 2.00

57317 5738 .43 (3L} .00

585.35 5852 0.15 0.20 2,00

684.40 6851 0.7 018 2.00

40,72 741.1 .38 220 200

T48.55 7489 -0.35 0.18 200

£07.03 8071 .07 0.18 2.00

87928 879.1 018 018 2.00

Remark ; - UL = Unil Under Calisnatin
= N'A = Not Avaiable

- The resalt e1purdent scertainly of mcsurenes: U i stated us the sisedard uecsstainty of aussisesment awltiplicd by the Loverage fasior & .

which for itritnai el babi preonimatcly 95%

- End of Certiftcate ~

1ORANT IAwa

¥ui-1080E RO1 11112021
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TECHNNLOGY PIOMOTION ASSUCLYPION [THAILAND-JAPAY) o=
CURFORATE SLRYICES 3* EQUIFNIENT CALIBRALION ASDTESTING SR N Ly ﬂaﬁ; 3

FR 4 PATTATARARR ROAL SO1IX SUANLUANG SUANLUANG i ARGROL 10380 5 o
TeL 24 FAR -2 Pnaina -t RCTrae v 1707
Cltmnszeoncona
Certificate of Calibration  SiateNo. 25
Page: 10of2
EquipmanL . Diat Thymg-rygrametar
Manufactater: Bange Thiz camificale may nol ba regredacsd Lther hanin ul,
Exep! With the paior wtten A0gewl gf the head of
Modal . Coperata Seivises 3 Equipmont Col.bration 500 Tasing Servces.
Sarlal No.. .
10 Na.: UAE AN, 0 2548

Conditlon Ax-Regoived. Ussd ken

Raceivad Dale’ e Apail 2025
Calibraticn Data: 10 Aprit 2025
lo 17 Apeil 2025
Raference: 2904-315IWSG Submitled by:  Unied Angtys: and Enginsenng Gonsuhan Co, Lic

Ambilent Tomporature: ¢ 25+ 3} °C
81 S Udorrsb £1, Sutiumvt Read, Bangekath,

Pirakhanang. Banghoh 10250

s s

Retatlva Humidiry. [ -4

Colibiration werts conducted Uning inhause calibration proceduns CPRHO2 sotiming 1 companzon
with standard chillod mirrse sensar fo humlty aessarament funclion And companson with stlrdard
tempefature prove fod lampermiure masssurement funttion inls humidity ¢ femoaratun chambar,

nditien pf this result of callbration

1 Ruference standars Insruments

lagtrymant Serlsl No, Certificaip No, Dus Date
1) Clled kbirror hygromuler Dvwe Master 44730 22685 10 Sap 2020
2) Hanghald Thermometer VAth Svmor 152 A5A339 eA1TE O 2025

2.The cerufieals is vald only k Ih lm calibrled on dat and pags of calibration
3 Tnis Ceritieaton i tracaatlo to Ui itemntenal Syxtem of Uit maintuined thiough -
~Thunder Sclantiz G . NYLAB Acces o, Catiteatien 2305800
~Techaslogy Premslnn Association {Thailand-Jpant, NSC-GNSC Accradind No Caltration G008

Vk?orn
Cullbrated by :  Frmpop Qnrat Approved Signatory :
lusue Daie ; 18 Apnl 2425 {1 Chaksit Waewwanua

| YPomthizpa Tameyakul

v 1Vipom Tantenaum

wneslumrun

ult of Callbration:- Withuu? Adjusiment

Funetion: Humidity Massurement
Reforonce Standard uue* Uncartainty
Tomparature Hum|dity Readlng Correction of Moasurement
{ch (%RH) (BRH) tHRHY (2%RH)
25.0 401 a0 U1 17
250 Goo (2] uo 18
250 500 6 40 14
ten:- Withnut Adjustaent
Temparatune Measuremant
Standard uuer Uncortalnty
Yemperaturs Reading Cortectian of Moasurerent
e o] e )
20012 205 0488 0z
2500 5.0 0.0 o7z
30 032 00 0.032 oFz
25022 M5 0.4522 o2
40.040 380 1040 4]

UUC Unit Unde: Calbration
The: reportad unenrainty of mansurmant wi bass 4n stondard uncorainty mulspiod
by covernga factar k = 2 00, providing oanfidsnco level approximaiely 95%

0o

wnaslamuny

- =
TECIINCLOGY PROMOTION ASSCUENTION (I T AN AN i!sb—- -
WA

CORPURATERERVICES 3t 501 IPMINTCALIKATION WNETESTING SERVICES ™
4145 PUUTANIRARN ROAT ML IS 81 4% 1A% SLARLL A% assineok 525, o)
L3 PEAN wIT wedad b AR ALY

CAIATION 30

Certificate of Calibration — Geificaeto. 250138

Papo s ful2

Equipment : Anarain Baten
Mantasturer Bange Théa ceitficara may nct be 18p1cdumed amer man.n it

exZnpt wath the preer weitsetk npproval ef hw buad o
¥odal: . Caarsie Sensace 3 kupean: Calbrabar aed Teshng Stz
Serial N, .
12 Ko.: UAE EMAZ 100/0655

Condltlon Ax-Regeived: Used lter

Received Data; i April 2025
Catibration Date: 17 April 2025
Reterence: 2E04-D1UGNEC Subimined by’ Unitert Ansily st and Engneering Consullasd So. Lud

Amblenl Temperatura: {23 = 2 ;"L
& - Suktaman: R, Banneits
Relntive Humldity: Eo 11 So1 Udormsus 41, Sustiuma: Read, Bangote
Preakhanang. Bangkok 10267
Atmoapheric Praksute: 1608 mr

Pracodure used:  The eellieation was conduston hy dimct comparison memod 3gast Pragute Measunng Ristnintenls
$tandbra aecotding 1o calbratian pracedurs CP-PID, using * DKD-R G-1 , Cal bration of Pressuts Gaugen * uh

a gudehnes.
Eonditlon of thiz resyit of calibration
* Refarance: smndards insrumants
Inztruntent Modal Sertal No, Corflfigato o, Dus Onte
11 Standais Barginater oPI42 1422503048 MR 15 My 2025

Z.Thiy instrumen: was instalied in verzal adeniancn nnd center of the U1 was used a5 g relerense lovel

3 Thas result of calibeation wis mede on recuested at te pom speibad by Gatiomar

502 mmHg

4.5z2alm and Son certion 1actas is | RPY =
5.This pesulr 7 ¢at brbon indtrunent wat i obsolute pressure.

& Thn mStrument was used ehsan o 88 prtsare awdia

I The cortificsie is wald only t2 e dem calinmtsd on gl and Wioa of cal r.

-l Sysierm of Unit mamtarted through -

£.This CenficaLcn i tracnable 1o me Inismar

~Hationat st of Morolzgy Thaians (NIMT)

Calibraicd by *  Koorkkn Saivicha
l3ue Date ¢ 21 Agel 2628 [
[ ]%Burd Suwaanasi

Appraved Signatory © ‘#fﬁi)ﬂi P
1PN

o4 Pratgsapal

[ /] Attapst Priaurach

wnenslimuny

CertNa.. Z5F
Prge 7ot

Range, 770 mmhHn 10 770 MMy
Scala |ntapvnl, 1 mmHg ; Tha Flith Catm.ae

Pesvilefcalbaban Withpul adrratment
Eunction:- Abgoivto Presaure Measurement
Incoeaaing Fresaura

Applied Presswea drmby) | 7IR7E | 72083 | 7ad00 | orsoie | 7er s [ orzs

LIS Indication fenmHp) 7200 | 730 | mang ! ozenn | tvénd | dea

E:ti (e bk by a1t o 73 2 [ e

Decroasing Pressure

(boghed Pressure immHg) | 77212 | 76123 | 75001 | 7012 | "800 | from

ULZ Instigobian bmmHg TI0 Th0.0 50 0 7400 7300 7200

Esror (mmikigt -2.18 122 | O 012 018 [R5

the Licenainty & moasLiment was £ 0 24 mHg
*UUT & Urit Under Cal braten

The: repraud uncamainty of mea twa, ased on 7 y mutiphed
By soverage tagicr L e 2 providioy a luvel of cenfidenca of aproartaicly B5 %

ol

wonaslumunu




THAI METEOROLOGICAL DEPARTMENT
4351 Sukhum+dt. Bangna. Banghol 10260 Tel, 0R 1-654-2504,0-2399- 0408

Calibration Certificate

Issued by Calibration & Test Seclion  Meteorolegical Instruments Burcay

Lrate of fssue 19F ebpuany, 2005 Camtiention Ne, 10625

Page 1of 3

Objeet whnz Spasd & Viand Enreston Data Logoer
Manulatlurer SCARLETALCH
Type WL-21
Mg Cods Whrelass Racavar 220S0fR0114
Wind Senzor A20CDTG14
Custamer . Linited Analyst sad Enginesting Consultanm Co..Ltd

81 Soi Udomeuk 41, Rukhumvi Road.
Bangchak, Pravarang Bangkok 15260

Catibration Condition  Tempoisture 251 °C  Baromatne Metsue W3 nkPa

NATIONAL STANDARD WIND TUNNEL wWind Aloft Plathng Boa-d
M rgnanomeier Fhetrft Fricanznn FOUBA Sor' Ny 2410119 HODK BGAGE NO 1425

HIST Tect fr & MHumier FHZA12E0 L Sl Vo lnTity B0 - H L

Ullrasan:c Asgmameinr Mot DA GED 3TV {zenser TR 90AHY
Serig! Number 110736025 (ansor 120623526)

JAPAN QUALITY ASSURANCE URGANIZATION AR ity ot - 2mng
STANDARD THERMOMETER Tawactor Frizdneh . Ory No.E39184 Wt Ny £353'34
ol testo BAS Semal Ho Uzassuhy Thermschnzider Mo 919502

STANDARD BAROMETER Digita! Bacomzler Vaisa'a Tygs ﬁ'No ViZeme
Dy Barameter Vaiza) @W@zmm

Calibrned by Hﬁ)ﬂf'rux‘m‘\_ Szt - )h [ d Eil: Iad ym f

Mr Watcharapol Subw it M Fiond Do i Torth &2 E—"J

Mechamgal Bngineer !

Lanm':'lumuqu

Calibrared by . i\"‘)"\lﬁn‘,-f‘&

THAI METEQROLOGICAL DEPARTMENT

4353 Sukhumyit Bangna, Bangkok 10260 Tel. 081-454-180.0-2399-0469

The Resuit of Calibration

Cernticelton No. 10625

19 February, 2025 Pagr 20l S
Srmndurd HUOK GAFL NG, 1428 TESTER ANEMOMETER
sonle Anemomieler | Pressurs | Vacumm| Veloaity & Hiclny Currection

misec A m'se miee
11Ky - - - Lo [
raoy - - - 30 [{317]
5.00 - . . S0 [
TIY . - 0 LRI
vz - - - ui [T
142 - - - 110 0.02
136t - - - 130 0o
15.01 - - - isu oul
1702 - - . 17 bz
2012 - - - 20n noz

Vvane Angel Bench Stand Model 18412

Young Meleorolegical Instruments

WIND DIRETION TESTED WIND DIRECTION
0 0
) 0
180 150
270

Mr. Watgharupol Subwal

Mechunical Enginect

“ignanslumuny

Culibrated by {\k'\'\:rr:.xT:K

THAI METEOROLOGICAL DEPARTMENT

4353 Kukhunovir, lanpas, Mangkob 0260 Teh, 051-554-2804,0-234-0469

The Result of Calibration

Certnfiwation No. 106:25

19 Tebnary, 2025 Paye . Lol 5
Kandard Hurometer Testad Baromalar Conscion
Pressurg Prossure moar
1206 Wz [i<d
101 25 1 Lk
1mz oz 1013 (173
e 1t Ut
LG 1T RN
1Mz 1 ey
W11 3 i %)
s 101 nie.
10072 1041 R
1010 3 1610 1130
100381 Kol .13
105 93 0Ty R
079,34 100k [t
123453 1210 i
MG 5/ 1 PR
1w ar 91 12
men o1z 931
TN 1219 R7)
10067 ut e
AT 101 U
Ausrage

Ar, Watcharapol Subwa

Mechamieal bagmeer

waaslumuny

Calibriled by }H{'rvqra\

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhuanie, Banpna, Buigkek 260 Tel, 0BI-454-1804.0-2309-046%

The Result of Calibration

Lerufigation Mo, 106725

19 Febryary, 2025 Tage . 4 of 5
Standurd Barometer Tested Baromater Correctin

Freasurs Prassure mmHy
PEG 1T "o Uin
LA L] D&
myrh Ho N
1905 s AT
157 ot 02y
ey i3 1z
Yy (0]

e 63y

a1l 754 0
7arrm roi -0z
Tl ot a2
Ut A, s S
Tuf O e nof
kel sl 0ag
T [ Rl
foshd hir Rk
TN fnp 629
o o L3
7RG L Ui
758,32 Tah 0.3z

Average ,\Qﬂﬁ HJJ)},

e Wanchuzapol Subwat

Mechanical Engiress

tonaslumauny




THAI METEOROLOGICAL DEPARTMENT

4383 xukhumht, Bangna, Bangiok 10260 el 114842804, 1- 23091469

The Result of Calibration

Certiliontion No, 119 25

19 Febouary, 2025 Page 5ol S
aRndaid Temparatury Senzor Foadng
Tuiny Rening Comradlisn
c ¢ c
an, = Gt
i i
i 1t {0

/":'UJ
P
- 5 o ;

Callbated by

e . 2
[ liregey .
M Wakchargwl Siuban \mrmdlognca! lmm[mnh U"u?éah
S E
Mechanical Engieet ol

renenslumauny

THAI METEOROLOGICAL DEPARTMENT
4380 Skhumsit, Bangnu, Danghoh 10260 Tel, USL-45+-2504,0-2399-0469

Calibration Certificate

Issued by  Calbrotion & Test Sedtion  Meleorologica! Instruments Burau

[tz ol taaue 17 Mund, 2025 Cemticmion N 15362
I Sl 2
Objsct wiind Sgead & wWind [
Manulacturar
Type Laensal B D Mo LIREL LFR paeed
Dzt Logger 537
Mg Code Lengnr RRkIE]
Dt Legae N2003E
Customer United Analyst and Engng=nng Sonsuitanl Ca L
81 8c. Udamsuk 4! Sukhure 1 Road,
Banqgcnak, Prakaais, Bangrok 10207
Calbration Gondtion  lempeeatars 25190 Buwamed o P WL hito

NATIONAL STANDARD WIND TUNMEL Ayl gonek Sl Mokl 18112

rp e B Dot e S

Migramanemir T

HCOK GAGE NG 1425 e Tz, Thizuitier Frisede i Tybe B0 D00 sertil 0D

1R

SUER RN RO N

MAST Tost Refsmnge Mumber £30241400

[EERERVER AR Y [T L

Sonal Namtar 110730025 genaier 129629088

JAPAN TIUALITY ASSURANCE ORGENIZATION Chandand et
.
Calibrated by - HD\W“DT’DL S ﬂf’L
; i
Mr, Watcharapsl Subaat M trsort] Bronnw oz
|
Mechanival Engincer ‘l (-1
7
§ nm': pIUNY

D6pzaL VO
—_._—"—

THAI METEOROLOGICAL DEPARTMENT

43532 Sukhumnvit, Dangna, Baogkoh JO2640 Teb 8- 454-T810- 23996469

The Resuft of Calibration

Coetfrwatios b 139720

17 Mars], 25 Page 20l 2
Senndaril HOROE, GALL NU 425 TESTED ANEMOMETER
Utirasonic Anrememeter | Piewse | Vaouman| Vel ety Coreeetion
mosec [ITTTRNE BN Rl BTN mwr ur'ser
1 - - ] “Ar L
142 - - - u [N
tipl . . . 51 R
714 . . - R i
an - - - vt “thibs
N1 . - . 114 oz
i - - - 1340 2.0
1511 . . - isn nn
Tl - i wnz
a2 - - 2 ne
Vane Angel Bench Stong Madel 18112
Yaung Moleorologica! bslruments
WIND DIRETION TESTES V/IND GIRLCTION
0 o
90 1
1wl 1450
270 -

/1'”-—.
PETCLET

Calibepted by “nb*mfn‘\ ;.;_l_{ﬂrglgn & ‘{c:j‘:u
or;lugq.-l& unm

Mrowa

apol Subs st

Mechwnead Eogineer

THAI METEOROLOGICAL DEPARTMENT
:\ 4352 Sukhumsit Bangna. Baapkah (0260 Tel. 31454 2R04,0-2 3ov-10 460

Calibration Certificate

Tissued by Calbratizn & Test Suobon . Mulsorplogicsl nstruments Bureau

Duate ot Breue I Marid, 2028 CernlicnnNo 162 285

Page 100 %

Objuct wnd

o &0 nd sban Data Lo

Marnufaciurer STARLETELCH

Typn wen

Mig Coda 24 HGRUD4T
Wi Srnsor LrDTY
Customer Usniaa Analget snd Erqungenng Conz

&1 Sor Udomsur 41 Sakhumint Road,
Bangchak, Prewansng, Bangkok 10260

w1 Y0 R

L

Calbration Gondinon Termparan

i Model 18145k

NATIONAL STANDARD WIND TUNNEL s Al 3

I, 1 Teador Frgdngnn FLAES Sena, o 931011y HOOK GAGE NG 1425

BLIS T Tesl Reberenne Hombe J31081880 O e Wl ol 20 5 s

Hadel DA G50 2TV : TR FpAM

Uitraesns Anemn

Sergl Horntea 110 L1z

ebrred sy 1)

JaBAN QUALITY RSSURANLE GRGANZATION
Do it My DOE

STANDARD THERMOMETER Thezdar boedren . Dy No 823K

2 chnceger N 215800

£ My

STANDARD BARCMETER “Dng e B V1230005
ol Buometsr v 7/ }m&@kgl.oﬂm

) ' rn\v.\u u 4‘):
Calibzaied by . K.F-\ﬂbwo?a'\ Sl;;nl‘rzi‘ﬁ‘_' / Lq,r'uwiwd:ggnugon) \

{
M Walcharapol Subwat A PreAd) l’lvtmu'

Mewhanival Engineet




THAI METEOROLOGICAL DEPARTMENT

e
@ 4353 Sukhuim Ik, Bangnw, Bangkok 10260 Tel. 151-454-2504,4-2359-046%

The Result of Calibration

Conifleating No 162728

L& March, 2003 Page : 2ol £
Standaed HOOK GAGETI 1428 TESTED ANEMOMLTER
Vltrwsine Anemwmter | Piessuze | Vit utam| Velutity Metocity Correclion
mine TR P vy Avec miee
o - - - fu D
e - - - 30 02
S . - - h2 Lo
T - - . h o4
iz - - - i) 61z
1n2 - - - ilu 002
13 - - - 12y ]
Lsul - - . 15n 0ol
17 - - . (k1Y na
pURb - . - 200U [PEDx3

Vane Angel Bonch Sland Model 18112

Young Malaorological Instruinents

WIND DIRETION JESTED WIND DIRECTION
{ o
<} 9%
157 180

/"' “\"¢, )
Calibrated by N&D"‘D‘f . almnnﬁq‘(& fgsnamn Y

A Watcharapol Snbaat \lcmw- ;glca

Mechanical Enzineer L

. “ogieaL @ - '
—ﬁmi‘lumuqu

THA! METEOROLOGICAL DEPARTMENT

4353 Sukhuzmnit, Bangna, Rangkok L6260 Tol. 081-454-2R04,0- 23090463

The Result of Calibration

Ceniftcation Mo 162:23

L5 Marcl, 24023 Puge 4ol §
Standurd Baromeier Testad Baromste: Correstion

Fressure Prassura kg

LALAIN T u?
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e 7 )

TET i 036

o7 H1 s 013

TEA e LED
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it o L

Fhd 2 755 18
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TR 66 I Uiz

FLED ne i

far2s g ez
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Fify O I o

A fLR 0.0y
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07
Average
Calibreted by ‘\F‘ R "@@3 ~~
N Watcharapel Suwa
Mealimgat Lngieer \m

tenaslumaunu

THA! METEQROLOGICAL DEPARTMENT

A353 Sukbumel, Runges, Bangkel 10260 Tel, UNI-454-2004,-2359-0464

The Result of Calibration

CerpBication o 1225

1% Mareh, 2025 Pape 3l %
Sandard Baremelcr Testad Baromater Corracon

Prigssuig Frusiure gt

1 Db
1WA 37 i Pl
3 LG 10k e
121 01 Gt
[LTAFEY "y oz
101333 1iH11) U3
100 31 RLORl L] 4
[CIIRTS . i1 016
105627 [} R
Ui ) 0 [
A3 1096 443
LT 1007 R
1 43 534 P
1T i 17 0
UL ¥ (g
VI G0 1S Uyl
1) 2a AT nea
AAUE 011 Bk
W/ 44 AU ERE)
WAL 100

Averags

Cafibrased by Nﬂ‘ﬂ‘ﬂ‘v}\

e Walcharapol Subnwat

Mechnical Enginger

wnaslumuny

THAI METEOROLOGICAL DEPARTMENT

4353 Suhbumvit, Bangna, Banghok 10260 Trl 68 1-354-2504.0-2304- 1169

The Result of Calibration

Uertttication Mo, 16223
18 Marc 202y Iage 3o §

Standard Temparature Sonao Peading

Tump Reading Camrwzton

. e b

403 Ei 0

A 1] U

1 15 04

Caahlerated by Nﬁb—wizk_

M. Wancharaps! Subwe

Mechanicat Engincer

wenanslumuny




THAI METEOROLOGICAL DEPARTMENT
14353 Sukhemvit, Bangnn, Dungkok 10260 Tel. US1-354-20104,0-2350-0469

Calibration Certificate

Issued by~ Colibration & Test Secton : Meteorological Instruments Bureau

I3te of s 2R April, 2025 Certilieation Mo, 302:25
Tage : 1ol S
Object : Windl $oead & Wind Direction Daia Logger
Manufacturer SCAHLETVTECH
Type : WL21
Mig Code : Vfireless Racaiver 23010R0D24
Wind Sensor 2301070924
Customar : United Analys| and Engineeting Consuliant Co Lt

81 Sai Udomsuk 41 Sukhurvt Road,
Bangyzhak. Prakanong, Bangrak 10260

Calibration Condition . Temperalure 251 ©C Barometric Pressurs 10067 hPa

NATIONAL STANDARD WIND TUNNEL Vano Angu! Bench Send Madel 18112

Mistamanometar  Thidor Friedrns FCUTA Sengl Ha 9310150 [ HOUK GAGE MO 1425
NiST Test Reforonse Mumbar 7317241460 S antard Volooity 0! 20 - 30 miuin
* Ulrasonic Anemzmeter Moge! DA-650-3TY {sensor TR-#JaH]
Sonal Humoer 110730023 (4entor 126520686)
JAPAN QUALITY ASSURANCE ORGANIZATIOHN - Standard Yeluthy Q- 20 méste

STANDARD THERMOMETER L Traodor Fredrich  Ury Ha.B330194 Wat o, 2380/

: Thommaschneicer N 918802

Lk, Meste (45 Gerial ko 0A4EI7
Dng tel Baromer Yasala Tyce FTG220 Mo V1ZZ200E

/C'J-ﬁm Baromuter Varss a I@p\ﬂﬁzuom
LAl

STANDARD BAROMETER

Catibrated by Hf-‘ S sigue

Mi. Watchariped Sulw.ﬂ Mr. F

Mechantvad Cagincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumlt, Banpoa, Bangkok 10260 Tel. 081-454-2804,0-2300-01469

The Result of Calibration

Certilication Ne. J02/25

2% Apeil, 2025 Page ; 20l §
Standard HOGK GAGE NO, 128 TESTED ANEMOUMETER
Uitrasonic Anemomerer | Pressuse | Yovwmm| Velacity Veloelty Correetlon
mhe bt | s | s e miseg
(KL - - - [Ed oo
302 - - - an 002
5.00 - - - 50 ()
T4 - - - 10 (U]
202 - - - un ug2
1102 - - - nn [Xir)
13.01 - - . 130 wul
1501 - - < 150 0.0l
L1702 - - - ‘ 1740 0,02
2002 - - - 204 0.62
Vane Anget Bench Stand Modet 18112
Young Motearologica' Instruments
WIND DIRETION TESTED WIND DIRECTION
1] 0
90 s
180 ‘ 1ae
270 {

Chlibrated by : Hﬁw

Mr. Wartcharapel Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhomyit, Hasgna, Hanpkok 10260 Ecl. 051-454-2804,0-2399-0469

The Result of Calibration

Cenification No. 30225

% Agri], 2023 Page - 3 of §
Standsrd Barometer Tasted Borometer Consction

Progsurg Prassum mbar
1006 54 109G aLs
1011 25 ot 0z
10282 13 R
101009 iy now
uoae? 1008 A
101043 10%% 04%
Wi\ ! 10 [ Ee]
1011.0% E 1611 A0S
101072 wn 128
10t0 30 lidi ny
106381 ey L
10C8 93 1y 007
100435 1003 ek
1029.6% 1019 411
101057 e 123
w0114 { 111 241
101231 ! 01z 1]
1009.75 010 25
1067 101

M o

Avarage

Calibrated by : ‘[\l:»lﬂmﬂ‘re\‘

sy, Watclusrapol Subwel

Mecha 1 Engineer

wenanslumuny

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyil, langnn, Baaghol (0260 Tel 8 1-454-2804,0-2299 0460

The Result of Calibration

Certilication No. 30325

28 April, 2025 Page s 4 of 5
Standard Uarometer Taged Batometed Cuomattlon
Pressure Prossure mmHg
75157 766 Lo
75060 75 L]
759.78 730 0.2%
15T T a7
198 11 a7 29
7oT.L8 = RAH]
75560 b <0413
75635 ] 035
756.10 ) 'R
75770 i 021
57 42 7 .42
(& w7 06
75632 e v
757 a6 a7 048
5759 759 -0t
e i ok
Tat 2 w3 [Fa]
75747 &7 07
THB.06 il
a3 ok
Avarage

Culibrated by Néhmrk

Mr Waithipol Subwat

Mechanical Engineer

venenslinuny




THAI METEOROLOGICAL DEPARTMENT

4353 Bukhumsvlf, Banzna. Banghok 10260 Tcl 0K1-454-2K04,0-2394- 1469

The Result of Calibration

Certifiantion Na, Ju2r25

28 April, 2025 Page @ 5 of 5
Standard Temperature Sansor Rewding
Temp. Reading Cudrattion
‘c ¢ 'c
b 45 02
Eikd Rl 0.4
154 % D6

Calibrated by ! }\b‘brmﬁiﬁk_

Mr. Warcharepol Subwal

Mechanical Engineer

wnanslumun

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

3341 PATTANAKARN ROAD SOT 38, SUANLUANG, SUANLUANG DANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9424

Cert.No,; 25TW108
Page.: 10of 2

Certificate of Testing

Equipment : DC Meler

Manufacturer ; Horiba

Modal ; LAQUA-DOZ210

Serlal No.: HE2LC026

10 No. ¢ UAE EFM.01B/2566{EFM.DO.06E)
Recelved Date : 20 May 2025

Tast Date : 21 May 2025

Reference : 2505-0605WSC-T

Submitted by 1 UnHlad Analyst and Engineering Consullanl Co.,Ltd.
3 Sal Udomsuk 41, Sukhumyll Read, Bangchak,

Phrakhanong, Bangkok 10260

Temperature {25+ 5)°C

Humigtity (50£20)%

In - house methed : CP-CH9

by Gomparison Technique with Azikde Modification Methad

Laboratory Condition :

Test Procedure:

Tested by : Walalak Sirithean

Sut
Approved by : MF

Approved Signatory
() Chakril Waewwan[ua

( )Ponpan Palplm
() Saithip Meangmal

Issue Date : 23 May 2026

onanslimuny

Cert.No.: 26TW108
Page.: 20l 2

Conditlon of this result of calibratian

1. Raferance Slandard Instruments :
This maasuremenl result is traceable to the Inlernalional Sysiem of Unit through the reference slandards

y of ial Cali Canter, Technelegy Promollon fallon (Thailand-Japan}.
Instruments Sariat No. ID Ne. Certlficate No. Dus Data
1. Buratle - 130BU1Q 25CG1I28 15 Mar 2027
2. Balance 14233821 110RC0O1 24MM137 04 July 2025
2. Standard Malerial :-
Matersial Manufacturar LetNo. Assay
Sodium Thiosulfate S-Hydrate AR KEMAUS 2203162447 S9.6%
Result ! Disselved Oxygen Matar Adjustmant With Air 100 %

Dissolved Oxygen Probe No.:  SKOLODO9

Titration Method DO Meter
Standard Deviation
(Azide Madification Methad) Reading
{marL) (mgll) (mgiL)
8.22 8.22 0.0071

This repart was cartilied only for the Instrument we tesled It is allowable Lo use for study
Intend to use far advertising and referral purpose is prohibiled. This report may nol be reproduced
ather in full, withoul written approval of tha labaratary

-olo-

e wenatimugy

TEGHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES

534/4 PATTANAKARN ROAD SOI $8, SUANLUANG, SUANLUIANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2713-0484

ABCTrbs TS
CALIBRATION 0808

Certificate of Calibration  cen ne:25me0

Pagas1of2

Equlpment DO Meler with Sensor
Manufacturer : Heriba

Modal LAQUA-DO210

Serjal No, : HE2LD036

IDNe. : URE.EFM.016/2566{(EFM.DO.03/66)

Submlited by ! Unlted Analysl and Engineering Consullant Co.,Lid,
3 Sof {tdemsuk 41, Sukhumvil Road,

Bangchek, Phrakhanong,

Bangkok 10260

Locatlan : TPA Gn Sile Calibration Labcralory
Received Crder: 20 May 2025

Calibrated Date : 22 May 20258

Amblant Temperature ; {26210)C

Relative Humidity : {50230)%

AC Line Voltage {2202 22}V

Calibrated by : Preecha Hiahlo

Un c]\ 1

Approved by :

Approvad Signatory
{ ) Chakrit Waewwan]ua
() Suwil Imjal
{+") Kunchit Promprat

Issus Date : 28 May 2025

The Uncertaintiss are for a confidence probabliity of approximately 35%

This corlilicate may not ba reproduced othar than n fuil, sxcepl with Lhe prior witian
Apprva! of the head of Corporale Services 3 : Equipmant Cakbration and Testing Senvices.

e ienansliimumN




Cert. No.: 25LM90
Page.; 2of 2

Equlpment ; DO Mater wilh Sensor
Conditlon As-Recelved 1 Usad llam
Refarance : 2505-0605WSC-B
Procedure Used :-

Calibration were conducied using in-house calibralion procedure CP-OTD4 according ta comparison with

ial Platinum Resi T { IPRT } inlo Temparature Bath,

The temparalura scale used was based on (TS-90.
Conditlen of this result of callbration
1. Refarance slandard inslrumaer

lnstrumant Sarial No. Cert. No. Tracaukla Dus Date
1) Digital Thermometar 2188080 2411022 TPA 17 Sep 2025
2. This certificata |s valld only fe the ilem calibraled an date and place of calibration.
3. This certfication Is lraceable 1o lhe International System of Unil.
Remark : TPA : Technology Promation Associallon { Thalland - Japan }

Result of Callbration :» (") Wilhout Adjuslmant

Function : Temperalure measurement,

This instrument was connacled with _thesmistor sensor . S/N.: BKOLO0D9

Calibration] Immession Standard uucr Eeror Coverage
Polnt Dapth Termparatura Reading = Factor
(C} (mm}) ) ) (G} k
150 100 15.004 152 0.196 2.00
300 100 30.005 301 0.095 200
46,0 100 45.006 45.0 =0.008 0.16 2.00

UUC* : Unit Under Calibralion

The reporied neertainly of measurement was based en a standard uncottainty mulliplied by a
coverage factor k, providing a leve! of confidence of approximataly 93 %.
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MIRACLE INTERNATIONAL TECHNOLOGGY COLLTD
214 Bangwnck Rd Tangpai Hanghsc Banghok 10140

\) Tel 0286546178 Fa 018654649 hup cwwwmitin th

(=1 CALIBRATION CERTIFICATE Pge | of'3

__a-ﬁlil
EI%’
Certificate No. @ L20250K1 160003

Trate Ixswed @ 21-Aup-25

Costamer = United Analystand Engineering Consuliant Co.,Lid,
8! Soi Udomsuk 4 1LSukhunvit Read,Bangehak.Phmkanang, Banghok
10260

Fquipment + Mass Flow Meter

Maauficturer + Alieat Seientific

Madel r MB-50SCCM-DISM

Serial No. i 202984

D NoJTap No. + UAE.EFM. 19712562

Dute Reeeived 1 20-Aug-25

Date Catibrated : 0-Aug-25

Calibrated hy i Kanith Srichutikul

Calibrgtion Mythod or Culibrution Progcdure Used
li-house methed - C1*-34 by comparison agyinst mass low calibrator.

This centiitcate is traceable to national stundaeds, which realize the units of measureniznt iccording

to the Intemationa! Svsiem o Units (81}

Itesult of Calibration

The reponed uncertainty of measureiient wos based on stundard uneerteinty multiplied by a

coverage factor k = 2, providimg  level condidence approximately 95 percent

This certificate may not be reproduced mibier thae in full except with the prioe writen approval aff

the Mimcle Internationy] Teehnolagy Conzpany Limited.

Approved by: K . Ni\‘nnﬁ

(Nnthapong Krudoum)

CERTIFIED

wnaslumuny

Cerlificare Na, ¢ LIQ2508] 160003

Amhient Temperaiure @ [REPRuV S
Relative Humldiny H 302 1520
Clapacity Ranpe @ 0 ml'min

Callbration Media:  Air
Type: Muss Flowmeter

Unit Under Calibration Relerence Coudith

Page 2473

At atansphicric pressare ad ronny tenperatire conditin

Temperature Trensure T Reading STI Reading Firor T'neerzainty
[ (kPa) 1 mlmin i mlidn ) Climin y i+ mlimin )
287 100.42 0o 0000 * Qofo 0.063
21 100,66 300 3434 B UGLES o3
28 10087 333 kicrad =0.042 LRE]
2183 101.0% 4.00 4.038 -0.03% Cle
2281 0.9 92,00 9.671 -0.07) ¢I17
278 10207 040 10.08% -D.0KK @19

Errar — Unit Alpder Calibration - Standard

Marked * are not included i the NSC-ONSC acczedin

n schednle for var laborury

g 0.2 ERROR CHART '
. | ————-————-—a-—-——
H 1 01 Lrmnmmz=momn=

H

. 00—

=== Upper Lk {mifmin ) === Lraver Lo { mimin

ELOWRATE ( mlfmin )

wenanslumauny




Page 3 of 3 TECHNOLOGY PROMOTION ASSOCIATION {THAILAKD-JAPAN}
CORPORATE SERYICES 3; ECUIPMENT CALIBRATION AND TESTING SERVICES
Cerflficace Np, ;  L202508116-0003 53474 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-5484
Note s The powal Now raig is determined by the equation :
o . .
£ Flow e Certificate of Calibration 250H736
11 Absolute pressine Tof3
+ T+ Abselute 1¢mperatnre Equipment : pH Metar
Prar  Tateas ; Subscript *Meas® = Measnrement eoudhtion Manufasturer : Horiba:
Quewr = Crer X 5 X ! .
‘Maar Ref 3 Subseript "Rel™ = Reference condition Modal ; LAQUA-PH240
Serlal No. : HAODODS1
Conditran As-Received : Used Nem ID Ho. : UAE.EFM.D74/2564(EFM.pH.07/64)
“The mgasurmnent resilis und statements of conformity with specification ouly relate ta the item calibrted. Conditien As-Recelved: Used llem
Traceubitity of Centificate = Recelved Date : 15 Juna 2025
The Iutemational System of Units (S1) through Galibratlon Date ; 23 June 2025
NIMT Certificate No. MW-0048-24 for Gas Flow meter Scrial Mo. M52091 790252091 794, Due 02-1ul-26 Referance : 2506-0591WSC-3
: X Submitted by ; United Analysi and Enginaering Consullanl Co..Ltd,
NIMT ficat No. MW-N047-24 al No. MS2001 79BN 21 L Z8-June20 .
Cenificate No. M 4 for Gas Flow rmeter Scrial No. M520%1 70BMS2091 797, Due 28-Jun-26 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanorg, Bangkek 10260
Eud of Certilieate Amblent Temperature : (25 ¢ 26) °C
Realative Humidity : (50 & 15]%
Calibratlon Procedure ; In- houss melhod :
- CP-CHS by direct measurement with DC vollage
standard and direct measurgment wilh
certified reference malerial (CRM)
- CP-CHB by comparisan with lamperalure standard
Ca'lbrated by : Walalak Sirthean
Approved by :
Approved Signalory
{ )Chaknl Waewwanjua
{ }Ponpan Palpim
¢/} Sailhlp Maangmai
Issue Date ; 24 Juna 2025
The Uncertainties are for a confidence probabliity of approximataty 85%
This ceriricate may nal be repreduced athar than In full, mxcept with tha prigr wriien
Approval ol the head af Corporate Services 3 : Equipment Calibration and Testing Servicea,
enanslumuny . tenanslaimuny
Cert,N 25CHTE CortNo.: 25CH736
Page.; 2of3 Page.: 303
Condition of this calibratlen result Calibration Results
1. Refarence Standard Instrumant Funttion : pH Measurement
Instrument SerlalNo. [BNo. Cart, Ha, Dua Date Perfarming threa butfars standard curve by using buffer nominal pH {4,7)(7,10)
1) Docunent Precess Calibrator 54030049 130RC116 24E2759 25 Aug 2025 Unit Under Standard pH Actusl pH | Actusl m¥ | Uncertainty of | coverage
2) Ref. Standard Thermometer 4982054 110RCO44 241767 14 July 2025 Calibration Butfer Salution Reading | Resding |pH Measurement| factor
« This measuramant result is lracasble to S} Ihrough! Technolegy Promation Asscclation (Thailand = Japan) V) ) K
2. Cerlifiad Reterence Malerals  :The maasurement rasulls are kacaabis lo St hrough Hach Lange GmbH Lid., pH Eleclrode 4007 4.0 765 0.0078 200
Deutscha Akdediterungastale, Aceradiled No.D-AM-15184-01.00 SN - 7.000 6.98 o8 20085 2.00
;Tha maasurement resulls are -aceabls lo S! through CPA cham Lid., .000 .02 01 0.0005 200
ANSHASQ Nalional Accred lation Buard, Aceradited Ho, AR-1835 10.010 1001 727 0.0092 200

Buffer Solutlon Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1086665 18 Jan 2027
pH 7.000 Hach Lenge GmbH C03232 02 Dec 2026
pH 10,010 CPA chem 1086569 18 Jan 2026

3. This cedificate Is valid enly lo the tem calibrated on date and place of calibration.,

Calibratlon Results
Eunetlon : mY Maasuramant

Parforming curve by Dy Procasa Cal at pH {4,7){7,10)
MNominal | Standard Uncartainty of Caverage
Unit Under Valva | Voliage | Actual Reading Maasurement factor
litzrati Input
Calibration pui (smV} *
pH my my pH
pH Mater 4.00 177.48 14 4.0 0.058 2.00
[S/N.: HAODDOR 7.00 0.00 0.4 6.88 0.058 2.00
7.00 0.00 0.0 6.88 0058 2,00
10.0¢ -177.48 1774 10.01 0.058 200
.. wnanslimun

Function ; Tamparature Measuramant
(") Withaut adjustment

This was d with Ti ure Probe;

- bedel ; -

- Serigl No. ¢ .

Dimanslen ef probe

- Length; 103 m.

- Dlamater : 16 mm.

= Immetsion Deplh ; «0 mm,

Calibration Standard wuct Error Unesriainty ¢f | Coverage

Polnt Tamparature Reading measuremant fattor
() {*c) ey {*C) (£°C} k
15.0 15.000 15.0 0.000 .13 2.00
30.0 30,000 300 0.000 0.13 200
5.0 45.003 45.0 -0.003 0,13 2,00

Ramark, - UUC* = Unit Under Calibration

“The reported uncartainty of maasurement was based en a standard uncertalnty muliplied by a coverage
factor k. providing a lavel of confidence ol approximately 95 %.
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