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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance Total Dust, UaLsvdlnns indelaiden inuny Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) Respirable Dust B322373893 Ministry of Industry, Thailand
2 |Gas Chromatrography Methyl ethyl ketone Agilent System ID:CN11021007 Agilent Technologies (Thailand) Preventive 21 Feb 24 19 Feb 25 -
(€] Technologies 7890 / Co.Ltd. Maintenance
CN11021007 Checklist
3 |lon Chromatrography Anion Oxalic Acid Dionex DionexAquionRFIC / Archemica Lab Co.Ltd. Qualification Report 23 Apr 24 22 Apr 25 -
(I0) Hydrogen Chloride 220380031 Anion (ID#1047)
4 |Atomic Absorption Zine Oxide Fume Agilent System 1D:G8432A Thailand Institute of Scientific and MTC. ACL. No. 11 Mar 24 10 Mar 25 -
Spectrometer (AAS) Technologies AA240FS / Technological Research(TISTR) 358/67
MY13160001
5 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies G8015AA / Co. Ltd. Maintenance
MY18030001 Checklist
Equipment for Water Quality Analysis
6 |pH Meter pH Mettler-Toledo Seven Easy 520 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
1231155210 Ministry of Industry, Thailand
7 |pH Meter Mettler-Toledo Seven Easy S20 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
8 |Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 24CH1115 6 Sep 24 5 Sep 25 -
1120501017 (Thailand-Japan)
9 |UV-VIS Spectrophotometer Colour, Nitrate (NO3), Cyanide Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Sulphate (SO4) Technologies MY15410009
10 [Analytical Balance Total Dissolved Solids Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) C210685394 Ministry of Industry, Thailand
U3 gluidin wouwndad woud Wuiiieda reudaunu d1in
HoeUfURnsiaseriannsg i ISO/IEC 17025 Page 1/1
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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
11 |Hot Air Oven Memmert UF55 / National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
B216.1666 Ministry of Industry, Thailand
12 |Atomic Absorption Iron, Copper, Zinc, Arsenic, Lead, Cadmium Agilent System 1D:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 -
Spectrophotometer (AAS) Selenium, Mercury Technologies AA240FS / Technological Research(TISTR) 358/67
MY13160001
13 |Atomic Absorption Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PinAAcle 900F 14 May 24 13 May 25 -
Spectrophotometer (AAS) PFBS20031902 Preventive Maintenance
Report
14 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies G8015AA / Co. Ltd. Maintenance
MY18030001 Checklist
15 |Incubator Standard plate count Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -
most probable number of coliform organism (MPN) 20200000015535 (Thailand-Japan)
16 |Incubator Total Coliform Bacteria Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr 24 1 Apr 25 -
E. coli V616.0066 (Thailand-Japan)
17 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
18 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)
19 |Auto Clave ALP CL-4oL / National Food Institute, 2403982-001-01 7 Aug 24 6 Aug 25 -
807298 Ministry of Industry, Thailand
20 |Auto Clave ALP CL-4oL / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand
21 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 2402419-001-01 19 Apr 24 18 Apr 25 -
C236754745

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

U3 gluisin wouwndan uwoud 18RS Aeudaunu $1in

HoeUfURnsiaseriannsg i ISO/IEC 17025

Page 2/1



9

RIS LML AOSI A T TS
AU AU TS SR PSS A TR i
PFounciation for Fcusiriel Clevkoprreed atonad Foos rarue v

Food indusimal Lasonstony Serace Certer SRR R

L]
ARaAnsswTRLY TR daan R Tu s
I l I FUEL SR =AU R S am A ST
o rans  ELPELNON for inchetnal Developrmers Matorel Pood nsshue
ey o vy OO0 INCusfrial Laboraiony Serdce Cenier

Calibration Certificate Calibration Report

)

Cartificatn Me.: 240342060301
Certificate No.: 2402420-002-01

Equipmert: Flerons ey Marmafecturer:  METTLER TORLEDD
UHITED ANALYST AND ENGINEERTNG COMSULTANT CO., LTD, [r Resclution:  BOOOONE g
3 50l Udomsuk 41, Sukhumvit Road, Serial Nt BI22173850 YO M3 UARAIR DRSS
Bangchack, Prakbhanong, Bangkok 10260 Copacity: £ g
Darte of Calibration: 19 5o o2 Pagadall
Enviromment CoNAIGGON: et Terperitors: 228 ¢ 18 C  kdshedemon: 4 - BB %
Dopr Lot Place of Calibraticn: Fisam 08 Balares Broe 2, UMETED WAL YST 4D EWCIREERIRL CONSLLTANT 0O, 1TD,
K Condition of Equipment: Gooo Cordsas
quip Balancn i o0 T Mot o ol
1. Cabbaetion Metradt WF] Mo WHMACDD]  [r-Houss Mathod based on UEAS La 19: 200
Manufacturer: METTLER TOLEDD X, Frlerence Sndarns
Beference Standard  Modal Sarial No. Calibeated By Certificate No. Qe Date
Model: WPE Sagrar meph (s EX 1-588mg 15880 =3 MITI11EIE 28 arnier M3
Sarerd mght (s E2 1500y 15882 s MITIIES 4 Woiriiats 114
Serial No.: B3I22373893 Instrunsent Model Sarial No. Calibrated By  Coriificate Ho. Due Date
Thare-Hygn Métis BOEHY WELETH 23 Guasty Retom R  March Jum
10 No.: UAE.AIR.019/ 2556 3 Tha corvization t teceabl 1o 51 UNIT

a

n-bcatn wan certhust iy for the slruend we el

5 Thin ot of Exbration v Found drcurat 6 S O GaLE 3% g0 of C2R0RI00N Oy
Order No.: 2402420 Calibration Results:

1. Rupeatability of Resding:

Operation MNo.: 2402420-002
Kervradvaka | g | Srarciard Dewazes of R
Date of Receipt: 19 Apeil 20248 1 _ Deeiees?
[ LN
Date of Calibration: 19 ap«il 2025 i i
A & B s pReed S0 TROSED N0 VBSOLS DNARION BN par.

/ ThE Dan reasing ol wod o gwves o e R0k
Calibrated by r.Pheaphat Tussjit Approved by i
SesnliEl { Miss Precyaporn Jsengksmkit )
Vics Presadant, Depastmest of Laboratory Services
Date of Issue; 23 April 3024 Rexponmible for the Technicsl Managemant Taam
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Agilent CrossLab Start Up Services
Calibration Report Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist
Certificate No.: 402420-002-01
Equipment: Elneane Baass: Manefsoneer  METTLER TOUERD
Muded: 0 Reselution:  DOOMIL g
Serial Ho.: 2122173880 B0 e LAEAIR 010556
Copachy 61§
Dube of Calibration: 15800 7104 Pagalaf3
Calibration Results;  (Continuad)
Calibration Range:  05a
Calibration Adjustment: Interral Caitration Agilent Praveritive Mantenance provides faciony iecommanded service for your analytical instnaments 1o assure
3. Daparture from Nominal Value: maliabda pparation and the accuracy of your results.
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I s ot CrossLab Aglent 7890 GC Froveniive Mainenanca Checkist CrdsSLab

P——
e bt i O
Introduction Service Engineer's Responsibilities
*  Contact the customer and ensune hat ail nesss
Customer Infarmation malenance st = upples are allable before the prevempve
* Only salect those pages that relute ta the system "
« Customers sheuld provice all necessary operating supplies upon request of the engineer. . :mm|&mwﬁdﬂ“|mm:“n"t?“r &mduluMmsmm
w A custonmer repreaentative shoukd be avatabis 10 The enginear whiss perfamming the preventive «  Complen the rele i :
mainbenance procechres . Clecks "'m "(m:::m'"‘::m'“W"Hm'_ﬂln'?('aruckmart'a'
w ety parts, not included in the Parts Lists section of this documunt, are nol part of he +  Complete the Pr ves 1o indicate services/tasks rot delivered, as appronriate
Prevertie service, ror are ey included in the price of this sernvice, ; Eventive Maintenance senvics in sha ordier of the tasks Ssted,
B 3
«  If a systern requires the use of extra or special procedures andfor parts for the maintenance mms“ﬁmmmnwmw:um“
e, i) thisss st be crdened saparstely and changed s & rapalr, which miy incur * Complete the fisids for page numbsers =1 the foot of cach seferted page
additional costs, *  Completa the dotal number of pages fiekd in the Sarvice Eompletion seetion
* Ak the oustomer to sign the Service Complation soction inchuding the e o
Importamt Customer Web Links :
& For mare infermation sbout Agilent Technofogies services, please visil cur webaiie using the T s
Tellavineg URL: IeIp: wi sgilent. fprodh atring pal Additional Instruction Notes
= The Agilent Comenunity i an axesllent place 1o gat answers, collaborate witn othars abou 2 Chck fa " ’
applications and Agllent products, and find In-depth documents and videos relevant o Agilent mmms’:“’;::xmrs NI 1 there see sy applicsiils “Safety” ar “Wodificasion
technologies. Vise fttps:/ 'eammunity sglent com,/welcome T eT—— melament the charges on this unit ba fore doing any
»  Toaccess Agilent Universily, visil Wit s www. agiker. comyond sslabyuriversity 10 kearn about * Do not implement frmwan upd ks
training optians, which include crline. classroom and ansie cellvery, A training speciallst can work thay are mnlpumwm{e“hnmammﬁmm“mm S Shommty i s et

dirgctly with you 1o help determing your best options.

&  Auseful Agilent Resource Center web page is available, wiich includes sho videos an mainterancs,
quick ligtes ol conaumsabies Tor new InENaments, and cther veluatle information, Chack aut the
Resource PagR hers; FIpe: /! waiw il ant comm/en-us) o] Rertresources.

&  Weed technical support, FAGs, supples? — visf our Support Home page
higpo e agilent. comdseanchisupoort.

*  Videos about specific praparagian requirements for your inssument can b found by searching the
Agiient YeaTube charel at htyps: wwa, youtube. comyuser/aglent

«  THHOB Manusls are slso available an Agilent com:
o Salety

hitlps:i feeaner. agilent. comyos/library/usermanual s/ public/ FES08 _Safety, pdt
o Instalistion and First Stamup
Fettpes: Peewnw agil ent comios/library/usermanuals Public/ TAS08_installaticn pdl
o Operation Manual
ittps:d fweww agele nt comyoslibrarySusermanual sy Public! 78508 _Operation. pdf
o Maintaining Your 0T
Fittpescr e gglenl ooy Sibran u ger s 2 pu b e G0
A057%I0TERR_MaintsningwZ0Gude pdf

Resigion: 2 00, [38ued: Deceniver 30 2020 Eﬁg&zm l-'-:-w:D&wnhwﬂn_m;m

Mgl Document Humber DODIT63 L4 umin Nurmber: DD007D63

OF number u]&&d?swzm Fage 2 of @ "_3;1':\' “Ihlt DE number. 44166, 7567237002 Pa 3 q

& Agikei Techrologies, inc. 2020 ' & agiler Technologies, ire, 20020 e = of Z_

wnanslumunu wnaslunugu
= .
CrhssLab
Agllent 7890 GE Preveriive: Maimenance Checklis: am g s Aqilent 7RI GC Freventive Mainlznance Checkis) Crﬁss['ab
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System Information Preventive Maintenance Procedure
. comphel bl )
@ (Gheck s b if an Insirurmee canfiguralion report s attached inetéad of bkt Clean and inspect GC
beiow,
B : Urpkug pawsr cord from the powsr source
T . CNTI0ZI007 Open G cavers and wacuumymimene any dust debris, Pay pariicuar sthengian
| Instrussint System Name and i0 ; ; . @ Inapect intsrnal cennactors for proper contact and piacemant oot fine.

- B W Reconnect Power tothe G Porar the G0 i

i 1 on and verify tha porwer an self4est pagsed.

= : - @ Varify cven motor sping freely and tums an with the aven deer closed; olf whan ihe doer ip ed,
L |-EI1 ﬂlu-m . o '-\nrlrycpefalhnanllmnef!nna-lhemeand EPC coabing fang s

& Warily owven Pﬂahu‘nnllalll-mmamblyln nn:m&qmm-ﬁlemhgrﬂmdnqﬂh
en

Companent !
Mambers | Gom Inlet and detector consumable replacement

| @ For the inkets installad, perfoem

inlel mai
G- far the Inlet(s) insalled. ISTan i defna i he 7990 marun ~ Maneaiing You

"] nwhnrlhsﬁlmnhumnneﬁhwmummw i/ Sakteas
ith thesa infists:
- a r;l:lrlm:tdelnlﬂmulﬁmwmszpuammwmmmwlesmc:ﬂm‘m'
| sysben is usad in Splfi Mode with wiscous sa . it ve
| mples, inspect and clean
2 1h=ma\dﬂumarwh%mn |h|ru91md|hupk:m%-nn. Ly g

If the GC includes & Flame leization Detector (FID), repace the jat thgnilwsmmwbvlm ¥
n ol

sample &f corrosicn, replace the Exami
i o _ﬂ"““mag:nr. aming the FID eolfector and castle assamblies far
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Zero Sensors and Leak test
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within that profasal can be used Tor the PM. then the prassae decay st defined
Preparation @ Recond iftest paszed o filed s e results okt
i fore Starng.
@ Discuss any specific isayas with the cuzsiomen bel tabie.
o eview the instnamen kegbook Tof recorded problers and commants.
W@ Save wstrument mmlmshalnmmnlnnﬂtpmmdme.
%] Peﬂo{mugmmdmpecﬂnnnnrwmmlmclnnm.
£ el
=] mmwwrlnﬂahmﬁnﬁni“mhﬂ.mm:. e
@ Check system for equired instalistion of components, settings ﬁﬂeﬁﬂbymmsTn;:aM e
@ Check for nequined frmwan updates and verify with custcmers it they waould ke tham in '.r_“
=] Belmnm]mhhmmmmMmerdunWmswnqu;m:m:;ﬂ
U G s burmead OFF o7 In uaemunmdhmpurﬂmzdﬂwmmnpm e and al
aarvioe i not possible
- : Revision: 21K, 1sssed: Decamber
Reewision: 2,00, isaued; Decaimbar 30, 2020 e i i
i Docurmenl Number: DIKIT063 4 a e " com |
gatl'eunnm- ::15&.?59]'221122 Page of 2. ; < e : L 3 ; |
@ Bgien. Technologies, e 2020 © AQhent Technclogies s 2100 5 X5 Agitent

tanms‘bimuqu lﬂﬂﬂ'ﬁhiﬂ'lﬂﬂﬂ




CréssLab

mempmwiwmmnuncmmm P it 1 Rt

ALS Maintenance

O Section NOT applicable
a w-ﬁaﬂmbllmnndwnﬁwmammm.m.wmjemm

@ Vacuurm of remene nnydﬂ:e‘mcﬁsluummlm:.

@ Check aperation of all fans,

o cnw\nyrlngﬂuwnnmyu’wopvm_

a ﬁmkwsrnnnmﬂpmumnw\enudleauppmamlmmﬂm

Restore Instrument

(e
W@ Restore the normal aperstng coewdilans o customer method using the Brower imterdace of

s flow for 15 mimes
@ the syatam with camer Tow for
§ mo‘!Mwmmmnmmm:mmdnwvﬂw:mm L
@ Afier oouilibration, sheck and record the post PM datector Bw“mp‘;’i\.utﬂ?ﬁ_
MulustwubenlnilnanlrmmerﬂNm@mmmwd N agbial
@ Parfarm a chemical checkout, I this i3 ||mmm.lmwﬂmmeé?'sn
w:am.a‘hsuumusolMcmmormwiLimm 3

N.elrIlm¢wsmluwfummmawiﬁuﬂmm.muu 1he qualfication procedure
as a guide for final instrument set up and checko,
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Agileni 7850 GC Freventive Maintenance Checklist C%EL'?P‘

7890 Parts List Table

The fellowing kits are ecemmended for capillary and purged packed inle1s. ¥ This is & general FM and the
custamer kas a prefered 28t of consumabing, you may use the customer's consumables.

Product or
miadule whare | Quantity

Part description Part pismbar usad

551 Capillary Inlet PM ki, Spbtless S108-6457 | TRODAE 1
551 Caplllary Inlat FM ki, spiit 51006455 THUNAE

5L Capillary Littra Inert Iniat Gold Saal with H190-6144 THIOAR

S5L Capillary Ultra Inert inlet Sphtiess Liner - 51902293 THIOA'E

| Single taper with Glass Wool

5L Capillary Uttra Inert inlat Low Fressure Orop | 5190-2295 TH0ASE

Spiit Liner - |

with Gilass Wool |

PP Inlat PM kit S188-54090 THICA'E

SplEt want trap PM bt single cartridge (for MM, | 51886495 THIOAB

PTW BN

Mk Cleaning ki Gasio-&0820 TESOAR

PTV Septumiess Head Rebuld Kin 51825747 TRS0AB

PTV Sepluriless Head Teflon Guide S1ET-E7aE TES0A/E

grisor (glow plug) assembly with O-nrg 19Z¥1-60680 TE0AMR 1
Fil Collector RebuildiCleaning Kit GIEF-57000 TERIAE
Standard 4171-inch FID Jet for capillary FID base | G1531-80560 TEHAE 4
High Tempsaratune 01S4nch FID Jet for capifary | G1831-80620 TEHAS.

Fil» base
| Standeed 018-inch FID Jet for packed column | 1871020713 TEIAME

with packed FID base

Stardand 071-inch FID Jet for capillary column | 15244-B80560 ] TEMAE

with packed/adapatle FID base

High Temgerature 018-nch FID Jot for capillary | 19244-B0820 THIOAE
mmnmwamwmnu e
NPD Jet, universal &, 011-inch ID G1534-80580 TRUNA/E

NP Jat, universal fi, 011-inch iD Extended &1534-B0590 THIOA/E
| tip :

SEL Capillery Uea Inet indat Gold Saal with 51906144 FRO0MB

Washar

551 Capillary Ultra inert inlet Spthess Liner - S190-2293 7RICAE
| Single taper with Glass Wool

D Colkecsor Replacemant Kk, if needed G1531-67001 TESOAB

Rentsion: 7.00, Issued: Decernber 30, 2000

Agile Document Number D076

DE number. 44166, 7587722222 Page B of 3
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Agilant 7890 GC Praveraie Mainterance Checklist C ESSLHII

S Dy

Signature Page
Service Review

& Amach avalable reponsdprintouts of all 1esls 1o this documentalion.

& Recard the Preventive Maintenance serdce activity in the customes's recordslogbook.

@ Updsie/resel instrument maintensnos counters as appropriste.

B AT the PR sticker 1o The System of instrument logbook based on the customer's requesl.

@ Complete the Service Enginesr Comments section if there are sdditional comments.

@ Aeview with the cuslomes this service, parls replaced, and test results chiaimed.

& W the ingtiument frmwane was updated, record the details of the change in the Service Engineer's
Cormmenss box or if neceasarny. in The custamers I3 recards.

O Supply the customer with & capy of the Smart Alerts flyar,

O Describe Smart Aleris to the customer.

O Install Smart Alerts if requested.

7890 GC Test Results Table

Front detector culput A, M.

Back detectar output MA, 20

AL detector cutput MA, MA,

Pressure decay tesi Expeciod tast rosull | Actual test resuli
Frant Inket pressure decay tesi Paan Pass

Back inlet pressure dacay test g N,

Reesigion, 200, Eaued. December 30, 2000
Agile Docyment Humber: DIGTDES

DF number 447166 TSATER212 Page T of B ﬁmm
 gilert Technalogies, In. 2020 P

wnaslunugu

Agllent THI0 GC Preventive Mainlenance Chackial CFS‘SELBI:'

e

Service Engineer Comments

IF there are any specilic poinls you wish ta note as part of perfoming the service or other fems aof
intarest for the customer, please wiite inchude them in this box.

Service Completion
Seryice reguest rumber BOOET4EEE0 00 pate senica toted  21Feb202d
pgilent signgture COUNSOE VORISR oypomer spraturs

Total numiber of pages in this docurrent 2

Reision: 2 00, issued: Decernber 30, 5020

gple Docurment Numiber: DOD0T063

DE numrbser: 44166 TSOTZZZ222 Page
@ Agiler Technokagies., Ing. 7020
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Qualification Report

G

PM_Checklist: CM_0Q and PQ

{f& / A » Aquion: Anion (ID#1047)
E:} 3 For
1y UAE Consultant Co., Litd.

Certificate of Calibration

(2" Warranty)

gl
=2

ZGa

o

Aquion: (Anion System ID#1047)

This eartificate i o verify that instrument bedow are calibrated

Sos

By Archemica International Co., Lid.

=2

&}

2 (5
%; Agquion S/N: 220380031 ;%
@ AS-DV 5/N: 2203880133 ‘f’}
g ]
9 ¢
r For o8

Z2=

UAE Consultant Co., Ltd.

e sl

Operator Signature; k i daab Date: Apr 27, 2023

LS

1! (har.Channarong Khiag-un]
i

Test Englneer

X
2 ESTONED

.,:-—
=
S

&y
7

Ve 9 — = i -
SN NS (R Endentole Uncontrolled Document

4 Cheoiiist (G5 Pravantive Maintenancs

PM

Dionex lon Chromatography
Praventive Maintenance Report

Customer Organization amed Departmant
- Linited Analyst and Engineering Consutant Co Ltd
Preventive Maintenance 2% Warang) e
Engineer I .
H Me.Ch Khiag-Lk AT AP 2023
Check List —Ls Bl
Instrument Detail
Instrument Model | Appcation
Ao (I 1 04T) L]
Instrument compomerls | Serial Humber
Aguian 220330031
AS-DN Aulceamger 2203380133

Consumabbe Detail

Caolumns. Guard Columns | Suppressors | Concentrators Ble,
AS1E AG1B ADRSE00 & EGC 1 KOH
CR-ATC
Remark:

Parform By
Archemica International Co, Ltd
+

=
é: [ T ;M L peevzie
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A Cihacklist ICS Prevenhive Mainfanance

General ICS Maintenance Checklist

o D Fasult
Check | Fal | WA
[ Power line 220 Vao E___ D 1 Chack E
2 [ Preumatic Line Iz} L1 |  Gheck LI
3 | Preasus ouset B0-100 psi 7] O | Chack O
4 Bartes fitting and tee fiting = O | Chack | =]
5 | Crimgeed and blocked hbing 2] O Chack [m]
Check Feedyne Wavs b Laan
* Siator face O
il et Ay — K
7 Sl v for leak [m] O =
f] Inspact idar Ll u - [5]
9 | Inapact por tace g O 2]
10 | Inspect pressure bot ] O |
11| Inapect Biting and ferue. ] O - =
12 | Suppresscr o leak = O Check [m]
13| Cell for sk = 0 Check [
14 | Etectroric cable connactas 5] [m] Chack W]
16 | Column sslection vahve for ieak ] [m] s ]
16| Irespect all filieg and e [ a Chack O
17 sk ElUGM msenvolr = [m] Check W
18| Irmpecicap o-ing_ o Check O
19| Wrepaet sir for leak i [u] Check |
an Bump Piston Rirse Seal = O Ewery 8 manths [
21| Pisten Sen = ] (| Every 6 manths [m]
27 Pump Lubricate = ] Lubricate O
23| Front paneltest B | O Check ]
24| low limd alarm [ ] Check [m]
25 | Hiimit alarm i Cl Check [ ]
5 clgmmr,-mmt THI+H 2 = T O P [&)
a7 qm..,":’hwu o pk = O Check [u]
| Check column
%8s Coch bod support ® | O |Everysmms
23 | Chack pumo = ] Check u]
30 | Check sppressar [i=] [m] Check 0
31 | Checkosll = O Chit [m]
32| Clweck bk sermar =] [} Gheck [m]
33 | Flowmaie [z O Checl 0
34| Systen presure ] 0 Check L
35 | Dalecior hackground & [m| Cheds
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Chromeleon Operational Qualification

Ganeral Information

Computer Nama Worsion Mumbar:
Instrument Controller: DESKTOP.C4FSAL7 7.3,1 Build 8535
Chient: DESKTOP-CAFS3L? 7.3.1.6535
Operator: Mir Channarang Khiao-Un

Overall Test Result: Passed

Comparison Farmat:

Al Paramaters: Sigrificant Digits; 10
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Chromeleon Operational Qualification, Part 1 Chromeleon Operational Qualification, Part 1
Verification of Selacted Results Verification of Selectad Results
Diartnotian Algarthem: Cobra Rapart Varable Paak Namo Statws
Calbration Typs: Lin, WihOrtfeat Calibration Point X Aceianifde ok
Evaluation Typa: Arms Aalophanone ok
Stardard Method: Extamal Propiaphencna o

Calbeation Moda: Tatal
o Callbration Paint ¥ Acotanilce %
Bepart Variablo Nam Statys seken
Offast (0} Acatanlice ok :l:niunh e ::
Anaiophanons ok
Froplopnances ok amount [ng] Acatardica o
Slape fc1) scataniide ok ::hﬁnh'"“ x
Acainphenone ok
Propiophancig ok Rasclution {EF) Acatardlics o
Corrolation Coetf. | Acatarilca ok iR &
:“"‘f"’"""““" o Resciution (USP} Acatariics ok
Toplphanan Aeatophenene ok
Varlance Acataniide ek = .
i - Peak Asymmetry Anetani s 3
Progi Py sk (EPJUSF) Aralophanone .4
T Praglaghencas ok
Std. Daviation Aostaniide ok
Acetaphenane: ok m"w‘m :urﬂh::“ 2
Prociopenons ok Proplaphencag o
Rad, Sid, Danv, Acataniide ok
Acataphenang ok
Propiophencna ok
Variance Coafl, Acwianiide ok
Acatnphanang ak
Propiophanong ik
‘Cheamedeon (c) Thema Fisher Sdendfic 2018 CM_D0 ! Repon Fomeula_Par_1 ‘Chromeleon (o] Thema Fisher Scentific 2018 O 00 ! Repeort Formusa_Pan_1
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Chromeleon Operational Qualification, Part 1 Chromeleon Operational Qualification, Part 2

Verification of Selected Results Most Fraguantly Usad Parametars: Comparison with Expected Resulis

Pk Nama.

Theortical Plates Acataniide
(EF} Acalophenang
Pragephancng

Deiaction Algenthm:  Cobra
‘Calbeation Type: Lin, WithCiffsat
Evaluation Typa: Area
Standard Mathod: External

Caibration Moda; Toobad
Thaoratical Plates {Acetaniice

(Use) Acelophenone

Prapiaphencans

\Bepert Vorishie ______(Popk Nome ____Stalus

Injaction Mo, ok
Nama ak
Type ok
Position ck
Status

Walume

Dilution Factor
‘Waight

InfSitel
InstrumentMethod
PFrocessinghathod

Thaosatical Plates Acatanibca
Py Aoatophancns

Prapiopherans

EER RRER %#E-F

FREREREER

Chromatogram Channel

Ho, of Poaks
Chromatogram Star Timse
Figmal Min.

Slgnal Max.

Uit

Hoise

Test Ragult: Pazsad

Peak Resulis Na, Acataniide
No. Acatopherans
M. Propicphancns
Paak Name Acetaniide
Paak Mams Acetaphenane
Paak Name Propiophanons
Rat. Tirmsa Acataniios
Rt Time Acstaphenans
Rt Time Propicphenone

TRELTREERERE SREEERER
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Chromeleon Operational Qualification, Part 2 Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results Most Frequently Used P rs: Comparison with Results
Pogk Name stats ariote Cotevory |Report Variatis Pesk Nama Status
Acelaniide ak Poak Resuits Prak Width [50%) Aretanifids il
Acalophanone: ak Paak Width (S0%) Acotophanang ol
Prapiaphenons ak Paak Width [30%) Fropiaphancrs ok
Acatanilids ak Left Width (0%) Acetanilics ik
Acalophancne ak Laft Width (0%) Aceiophanone i
Prapiophersng ak LaTs Width (0%) (Frapiophanci i,
Acetzrilids ok Fight Width (0%) Aucelanilice ik
Acatophancne ok Feight Width (0%} Acetophanane ak
Prapiapherana ok gkt Width (0%} Frapiaphancng ok
Acetarilids ok Peak Start Acelanilide k.
Acaopnancrs ok Poak Stari Acetcphanane ak
Fropiophenana ok [Paak Stani Frapiaphancra [k
Acetarilids ok Peak Stop Acatarilide ik
Acatcphenone ok Foak Stop Acetophanone ok
FPropiophenana ok Paak Etap Froplaphenons ak
[Acetaniide oK 5 Peak Stant Valus Aratarilide ok
| Acatophenons ok Feak Start Value fetophanone ak
Fropicphanana ok Paak Start Valua Fraplaphenona ok
[ Acatan lide oK - [Peai Stop Valus Acatanilida ok
[ Acebaphenone ok Peaik Stop Valus Aretophanone ak
Propiophanons oH Peak Stap Value Frapiaphenona ak
Acataniide oK [BL-Value Peak Siart Aratarilida ok
Acstaphenane ok [BL-Value Peak Start Azetophanons ak
[Propiophancne ok BL-Value Paak Start Froplaphenone ok
| Arctan fde ok [BL-Value Poak Siop Araterilida ok
| Aostaphenane ok BL-Value Prak Sfop Acetophanons [k
Proplophencne 3 [BL-Value Paak Stop Froplapherone ok
 Avceertanifide i Tyl Acatarilide 0K
| Aoetophenane o Typa Aretophanons ik
Propicphancna =3 Ty Fraplophanonin ok
| Aetanide o, Resoluticn (EF) Acalardide ok
| Anetophenane o Resclution(EF] Acetophanone ak
Propioahances i Rosclutlon{USF) Acotarilida ok
| Aerianilice ik Resalition{USP) Acatopnancne ok
| Anatophancne ek Aaymmetry[EP) Acalarilide ok
Propiopherons ok Asymmetry[EF) Acetcpnanone ak
[EF) plaphencnm jak
‘Cremmabeon [c] Thenma Fishar Scisntiis 2018 CM_00 f Fepart_ CM_Fart_2 Crromalecn (&) Thisme Fishar Selsntifc 2018 CM_OG Repor, CM_Par_2
Varsken 7:3.7.8535 Frimsct 27-Apr-2023 (518 Varaion 7.3.1,6535 Primec: 27-Apr-2020 318
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Chromeleon Operational Qualification, Part 2 Chromeleon Operational Qualification, Part 2
Maost Frequently Used Parameters: Comparison with Expected Results. Maost Frequently Used Parameters: Comparison with Expected Results
Varlabde Gategory | Report Variahle Prak Nams |5satus Variabi Categery_|Report Variabte  |PogkName st
pm—— Prak Calibration Ho, of Palnts Froplcphanane ok
Poak Rasults :mwmlrmm m::::m b Mo, of Paints(disabled]  |Acsiantide o
Ay tALA) Prpiohemons. ok Mo, of Paints(disabled]  |Acstaphencns o
[ Thar. Plates(EP) Acszaniide i Ha, of Paimis{disabled] Propicphanone ok
Thaor. Plates[EP) Asstaphenons ok Viriafion Sy %
Theor. Platss(EP) Propicphenone [ok Vacsnos ey encin b
Thaor, Plates(USF} | Acsaniida ok Varlsnca Propiophenone ke
Thear, Plates(USP) Astaphenans ok Var.Coaly paariide ok
Thear. Flates(USF) Propinphenone ok Var.Coett Aosiophenane ok
aor,Plates (JF) Acstaniide ok Var.Condf |Pireplophanars ax
war, Plates [ JP) Apsropherdns ok Sl Do, Aocirie b
Thucr., Platas[JP} Progiophencne ok SleL Do, Aceinpieons ok
Std Dav. Progionhencns ak
Peak Calibration  |CalMods Acstaniide ok S, Aoatamde ok
Cal Mode | Aostephenang ok Feel.Std.Dev. Acalophancne ak
calMode Propicphancna ok : Fal.Std.Dov. Propianhenons ok
CalType e Cor Coott. lcgbanone ok
g:;:: Brepk ghino b 2 GCoer.Coett. Propiaphencne ok
Waights Aoataniide ok R-quare Foatpniida ok
Wiighits Acataphenng 3 bl Acatchanane ok
Walghts Prcpiophancs i RSquare Prapiophenana ok
Cafibr. Cosfficlant CO Acatanlide ok Adi. R-Jquare Aoatpeilide ok
Galibr, Cosfficlant € Aselophenane o Al R-Squere PRGN e
Calibr. Soefficiont &0 Propicphencne ok Adj ona ks
Calibe, Cosfficlant C1 Asataniide i bl fcatprlida ok
Calibe. Cosffisiant C1 Asalophenans e X gt ok
Calibr. Goefficient €1 Prosicgiencrs i X Prupighenans ok
RF -Valua | Acataniice i ¥ Posiplida ok
RF Value Assiophenane e ¥ Aealophancs b
| RE Maluz Pramophencrs e i Fropicphenone ok
M. of Palnts Anataniide i x m:l::ﬂw :
No. of Paints Acglophenang i " boni " B
Fix) Aesaniide k.
Fix) cataphenana s
Fix) Prepicghanong i
CW_OO /A art_2
e o s 208 i et P 2 0 20351
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Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Chromeleon Operational Qualification, Part 2
Most Frequently Usad Parameters: Comparison with Expected Results

| Fowort Variaila __| [stars |Econet Varinhin ok boma staus
Pesk Calibratian Residual for CalPolm X | Acstaniide I Paak Purity L] Acatanide jak
Residual for Cal.Poim X |Acstophenane ok PPl Acatophancns ak
Residual for Cal.Polnt X |Propiophancne ik Laa] Prapiophenans ok
Cafibration Paim Status | Acstaniide ol RS0 PPL fucatanido ok
Calibration Point Status | Acslophenane 3 RS0 PPI Acatophanchs ak
Callbration Paint Status | Propiophencre ik RSD PRI Propinphenane ok
Ameard Acataniide ot AMatch Acetaniide ok
{Ameount Acaiophenane o Match Acsbaphancns ok
Amount Progiophancns i Match Propicphenang. ok
RS0 Match Avcetaniide ok
Component Cal.Typa Acataniide ol [R50 Match Acatnphancre ak
Paak Typa Anetaniide ik RSD Match Propiophenans ok
Lt Limit ACalaphenans il Rel Max at Acetaniide ok
Right Limit Acatanifde ke Ral My at Acotophanone ok
Group Aootaniide i Ral. M at Fropicpheanane ok
Factar Acatophenans i -
Amourt Acalanilide [
Cano.Unit Momtophenane ol
Tast Result? Passed

Chremeieon (o) Thema Fisher Sdendfic 2018 EM_00 Report_CW_Par 2 Chromeiean (o) Thermo Fasher Scantfc 2018 CH_0Q { Regon_CW_Pan 2
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Chromeleon Operational Qualification, Part 3
System Suitability Test: Comparison with Expected Results

PQ

Vanlable Cafagory

Fepodt Variahie

System Suitshility
Test Case

System Suitability
Test Case Result

Test Result:

Numbar

Hama

Inj.Condition

Eval. Formiila
Dparater

Statistics

Rounding
MinimimNumberOnnjections
MaximumHumberOfinjections
Channed

Paak

Ried, Value Formula 1
Red. Value Formula 2
N.A

Inj. Eval. Result
Eval. Result

Prak Result
Injaction Candition Result
Reed. Value 1

Reel. Value 2

Ranul

Message

Average

Count

i maum

Minimum

Ranga

Rel. Range

Rl Std. Dy,

Sed. Dav,

Sum

Passed

Chromatzan {5) Tharma Fisher Scantfic 2378
BEAS

“arsion 731,

B3 T
o
=y
(=1
(=
ok
ok
ik
ok
ak
ki
ok
ak
ok
ik
ik
ak
ok
ak
[k
[k
ak
ak
ak
ok
ok
ok
ok
ok
ok
ok
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TEST EQUIPMENT AND STANDARDS ThermoFisher NOISE AND DRIFT (CO} ThermoFisher
SCIENTIFIC

Tast Equipmant -
Equipmant Manufaching Madal Sarial Nwmber | CaliVer Date | Geod Until ": __,-”"/—
Khitimatar Fluke an8 2TET0244 A A g 4 "
| Themocougis Fluks KTy ZTaTnaad 1Y Bt g 4 (_/I_,‘f'
Balanca Matiler Tokedo ABA04-5 1123610180 L) A [ B -
IC Clunbfication Theema Sciersifi: | Tast Bax 21378153 A [ et
Nk i HiA A A [ i
o
2% .
Standards/Chemicals o a0 ne 158 E 1 o o mo
Description Manufacturer Cancertratian | Part Humber | Lot Humsber | Expiration Date Nisutny
Pitrzate Thsires Seasntific 5 pi OE0284 207 JubHd ‘.
hatraite Thenma Scientific 10 pon OEDG54 220701 Jukznaa Information
Ptraate Theivee Seasntife 25 pom OE0254 2207 JulAk2a Bystam
hairate Thamma Scirtite 50 o oECese 220701 ) : o el
m ukEnZa Hams:
Pditrate Tharra Seisndilis 100 pprm DE0EE4 2a0mr Jubad Dotector
irata Thenma Sclentfic 1000 oo L] 207 Jukanga aN 2o
HiA Pl BT Pl HiA HiA Data Path ehrom:iideskiop-cafsl PG hromalsonLocaliArchemicatarantyInd War 27-Ape-2023A0kKnI0
His L) MiA A Hi& & 02 aeg T g ECD 1 charrslECD 1 chm
[T [ BIA [ WA i
[ A MIA A NiA HiA Nolse and Drift
| Test | Meazured {n8) 00 Limit (nS) Radui Comversion Factor
Paisa 18 nE S20 nS PASS 1000
Orif 0.8 nSihr = 200 nShr PASS 1000
&
Fiald Sarvio Crstomar
AR | < .
o A TR I P T <
AR A OV CLinps
Date: 7 A Date: _ £ew 2 Jada
Rl Rupens w2058 g AP Aepons V2058 Therial
2 2073 Tharms Fishar Scertife: Tewi Bpdpmen: and Standurds fluport Paga 1ol 1 @ 023 Therme Fishar St Ficine ard D 20} Report Paga 1o 1
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REPEATABILITY (GO} = CARRYOVER (CD] ~
ThermoFisher B ThermoFisher
SCIENTIFIC SCIENTIFIC
Information Infarmation
Systam Nama AcquionRFIC Systom Name AquicnAFIC
Dotector SN ZIDABMAS Datacier SM ZAOEL0A5
Data Path Chroemedannl et frchemicatfamanty/Znd War 27.Apr202aMmonds O _ DatPath Chramalscrl ol Mrchemicaliarmaniy2nd War 27 -Apra023inion/ic 00
Peak Results Peak Results
Sample Name |etion Viadumss (pl] Ratention Time (min] Mrea Sample Nama Weslum jp | Time (min] Area
Hitrate - GO 25 DI 2903 Aafaranca Blank 25 02643 .04
Mitrata - GO 25 [k, 0] 28058 High Standarnd 25 (i1 £5.572
Hiirale - CO 25 037 2524 Campmver 25 03 0.0
Miirale - OO a5 037 2908
Hiirale - OO 25 03683 2905 Results
Heia - ) 28 g7 SEf [ Tost | Diosored (%) T 00 Linit [%) [ Resun
00 PASS
Repeatability [_area | 0 | | |
Tast Measured % RED| 4 Limit (% RS0} Fesull
[Ralanton Time a3 S50 PASE
hrea 03 510 PARS
OVERALL TEST RESULT: PASS 15 OVERALL TEST REBULT: FAES
prw—— s
Finld Sorvicn Reprassatative c Fiald Service Custamar
ianit 2B o e
Date: A ek Date; £ 25 005 Diate: Date;__Hoa Iy, 2003
RFG Reparts 42,088 A . G Raports ¥2 058 IT-pr-2E3
& MEA Thasted Flaher Soientifio Repeatabilty 1 0 Alapart Pags 1 of | £ 2023 Therme Fishar Scantfic
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DETECTOR LINEARITY {CD)

)
#
i w J_,ﬂ-—-"’;;n
& T
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& __,.,—'-"'_F'_rf
pes —
o f__'_,__,-n-’
o e
= mo a2m w0 wa o o
Corcasiration
Infarmation
Symbem Nama AcuionRFIC
Dwrtacior SN ZI03EN4S
Diata Path Chromeleonl oeat Varchemisa®amanty/2nd War 27-Apr-2023iAnioniC Ok
Peak Results
Sampis Nama. Cancariratian Prak Huight Caleulated
Dietectar Linsarity 01 ] 425 457
Diataciar Linsarity 02 i BATS 040
Detectar Lineanty 03 25 20877 2558
Diatactar Lingarily 04 50 40040 48,18
Deteciar Linearity 05 ] 51,256 10035

Linearity

g
3
i
&

PASS ]

QVERALL TEST RESULT: PASE sz, e

rAcinas M
Flold Service Ropresentative Signatuns: Custamas Signature!
JE L A O [

Cae: 2740 200y

g
Ome: Sy otz Foda

IC PUMP FLOW RATE ACCURACY

Carmctor Linsawity (G Rpart Prga 1ot 1
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1C Pump Flow Rate

Sat Paint {mL) {mLimin) Raading (mLimin} Davlatian (%) 0o L[] Feahall
0.5 0.4888 2020 220 PASS
1.0 0.8888 0.1 + 20 [EE]

OVERALL TEST RESULT: PASS e
ARCHENTA

Field Servica santativa Shynatisna:

Cishlomnar Signatisra:

i a ]

7

Date: 23/ Aer 2003

prisi ol
Date: i £ F0dn

PPl Flaporss w2058
8 73 Tharma Fisher Scierifc

Ei-Age-30
K2 Purrg Fiow Raie Aoowacy Report ags 1 of 1

Uncontrolled Document

ELUENT GENERATOR TEST
ThermoFisher
SCIENTIFIC
EG Currant Test
St Point {mM] | Expectod jmA] | Roading {m Daviatian {ma] DG LimitmA] | Result
| 1.00 1.6082 1,6083 [T + 0,01 PasSS
5.00 B HO42 0.00 + 0,08 PASS
000 1E.082 16,083 C.00 +0.19 5]
S0.00 541 B042 L.08 4 0.50 PASS
100.00 160,82 16054 o0z +1.00 PASS
A
OVERALL TEST RESULT: PASS 5 anfo’
AREHEEA 1T
Fiekd Servicn resertative Signaturs: Customer
~ ey, C__Lervom
Dol CHAp Y 20l Dater_£3or 2 Zaiy

PG Repons v2.06
6 323 Thame Fiaber Scsiic

TEMPERATURE ACCURACY

T-Apea0e
Diunri Gareraor Teal Rapot Page 1 o
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Column Campartment

[ SaPamirg) | Reading|'e] |  Devisinre] |  oQuetpo) | Resue
[ 30 | 0.5 | 0.5 I £20 | Pass
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SCIENTIFIC

These Operational Gualfication Resuls should be raviewsd by the Cusiomar. IF the quaifination is acoepted, both the

Customer and the Sarvice Rept five should sign the O Rezulls, baiow.
OPERATIONAL QUALIFICATION RESULTS

EIM-B-U upan tha ai.‘-‘l.nei fecaulth obasinad, this o PASSED 1he irieria deacribied in
tha intha ChasChiisl prodad i,

Sarvice Represantative

A Fiald Sendoe Repmeenisiue signature below corfinms the completion of 2l aspects of the Operational Cualtfication
and have concladed Fed e system has been sucomsstully venfied 1o be aparaling s requirsd.
Customar

A Custamar signaiure Balow confirms ihe compledon of al aspesis of the Dpsrational Cualiicaiion have baan
complisbed ard that the sysiom has bean succassiully verilied to be cparaiing a5 neguind

Fiald Survice Signatura: < Signature: |
A e AR PO, aetrr |
Date; AP0 Dats:_ fpe 29 2028 |
AP Raport vLDS4
8 123 Thenmo Fisher Scienific
Uncontrolled Document
e Eatha' Saparii rgh
“eriicste of Aralrsis Bater Chsmisiy

Dionex Nitrate OQ/PQ IC Standards Kit

(Set f 6)

Product Numher 860254
Certificate of Analysis

Lot Number 220701

Expiration of Cerlification
July 2013

The Dionex Mitrate Standeand was denvelaped to 23d the analysis of anions hy Inn Chromatography
The simgle-ion stendand wae propared by the dissolutioa of high-purity =it in =132
megohm deionized water, which was tested by IC for londe contamisants, The bottle label stetes
the nominal concentmtian value of the ionic component for informeficoal purposes only. The
aitial ion conetration valos wes detecmined by Ton Chromatogrephy. The IC system was
standardized using the National Instinnte of Standirds & Techmalogy (MIST), Standand Referecce
Iaterial, SRM 3185 (Mitrate Standard Schrtica). Actunl conceseration walues determined for the

atugle-kom b Hated below, .
THomex Nitrate Standard
Vinl # Coneentrathsn
(mgil}
1 iR x40
2 986 w005
3 e =01
4 5054 £029
5 1000 2
L] 1014 5

The coeceniration value is based a proven mlishle method of analysis  The estimated
uaeestainties ars two smndard deviations of e concoetration valoe, The comcentratioe value is
mrrmied 1o be stable for oo yeor from the date of manufacture,

The preperation amd enalyses of the Dione Mitraie Standard was perfonmed with extrems care

by Therme Scientific Corporstion Coesumebles Mansfactordng Department in Simmyvale
Califormia.
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CALIBRATION CERTIFICATE

Cestificat Ba, ELI21569
Pafe. iol5

SYSTRONICS CO.,LTD.
LA7L1-12. Suittrarmyit R, Memphre, Museg Regsng, Ragong 23250 Thaland
B el

Tol +65038] £94 1£3-0, Fan.+SE73E) &34 143

CALIBRATION CERTIFICATE

Ceatificate Ko 1
Job No ¢ 2210052
Pege:_ 1 of 5

Castormer Name, i frchemica Lab Co, Ud.  RecehmdDate: 19 Dec 303 it ] Sunderd Nelon e 2 ek {5 b
Custnmar Address, 39 5o Sukhumwdt E3 {Elamel) il G Data: 18 Dec 20032 Function : BC Waltage Measurement (Withest fdjustment)
; mor Waitang, __ [IsswedDabe: 19Dec03 50 E000 iV 0000 m 0,000 =i 0000 mY
: Bangkok 10130, . - 50 50000 mi 5.000 my .00 i 00016 MY
2 TRUE RMS MUETIMETER Moz - 45,0000 my 44,505 m L5 m QBOEE MV
Manufacturer, : PUBE (Paici: - 45,0000 mY 45000 m <000k my 0022 Wy
Moded Mo, ] e il o : Candition As fecelved 1 Used 50,0000 S0.00 M 0 my 0.0061 my
Sisvial Numiber. 1 JIU0Re

A5 000 mv ASILOL MY
~4E0.00 MY 0o mé

R 05000 ¥
i 4, 5000 ¥ 0000 ¥

4500 ¥
""TG 5000 AV
T3 asn00v 00XV

.;"-qh-'p 5001V
5000V noaV

450,02

“snm v

00V

000V

S00L000 V 000 ¥

Calilnation Procadurs., b
Calforstinn wer mnducked wing in-house cibrmon p.nmmmiu‘lhmew.u—mm refereros standand.
i

Pescadure o,
P01, 02, 3, 4, 05, 06, 17, 10. & (st

2fhprizeas

k.

H Instruenant Name Hodel Serfal No. Cert. No. Dise Dt
EE-D011-22 01 Fah 3023

Eggggﬁﬁasgswmeﬁﬁ%ﬂ

Troxossibée to th Intemational System of Units (SI) thiough the National Institute of Metrology (Thaland), NINT.
Emironmestal Conditioes.

g

0.0000000 ¥ ooV
1000000 ¥ 1oy
0000 ¥ 5005V
H00H0 ¥ B006 ¥

Waltage Measuremant [Without Adjustment)

5000 my 5,008 o
45,000 m¥ 45,061 mW
50,000 ¥ 5010 Y
450,00 W 45162
050000 V Q.s013 v
45000V 45006 V
50000 V Eol4 Y
45000 45080 v
50000 W s0Ea W
45000 ¥ 45044 ¥
100.000 ¥ : 1001 ¥
90000 ¥ D006V
Pmmark ¢ (*) UL ; Uit Under Callmtion

E

Tempérabare : {23+ 3)°C Rdstive Husicity 1 {50 +/- 15] %

g
g=.;.\;.\—_g<¢-¢-c-:-:=-=;-:-\:<<3%35511

e g R

Calibration Information.
- The resdt of clibration was found securte 2s show o dte and place of oibestion only.

- The reporied weartainty of mensueren i based on sandand ungertainty multiplieed by 3 coverage factor & = 3,
prowiting confidence lewel of approsmately 35%. e

Calibrated by :  MrSuputthans Prigassd

ymdﬁnm\f
(=3 Hrehimanu Wangchal
{ ) Mr.Tanawat Skiakde:

ERCECER

This. carflicats may fok b reproduce, et in Ul uiess permiision for the
o s calioration crganization fzauing s rpSit

%E%ﬁbumméﬁsséé
-:cqq-:ddc;z%a

SYSTROMICS CO.,LTD.
L0/11-12 Subchurraie il Marviphra, Hismg Rayensg, oy ong 21150, Thatand
Tei, +25(30) 894 1A5-B, Fan ~B0[NM 594 149

CALIBRATION CERTIFICATE

| ‘Cetificate Mo, ELII1588

SYSTROMICS CO.,LTD.

1901112, Sukhummet Ao, Herrghra, Muang Regsng, Raysng 21150, Thaland
Tel+ G030} BU L45-8, Fod+ 85(36) 494 140

CALIBRATION CERTIFICATE

Cortificate No.  LL221865
Page. 4005
Range Standard Vakue uuCRaading Error () Uncestainty

Page. 3efS
Range Standard Value UL Rl ing Errar (&) Uncartainty

Fumetion 1 AT Voltnge Masssrament LoZ (Without Adjestment)
wn W 100,000 = Hz 1005 v 0080V
wmon ¥ 900,00 ¥ ] Hz 8053 ¥ nawy
[Fuinction 1 DC Carrent

Funciion : Resistance Meassrament (Withowt Adjustmant)

00000 & a0 i 0o 00075 2
48580 001 0 0,084 O
44953 0 017 @ Lo &
05000 k) 0,0000 ki (L ICO0GE0 kD
84507 ki 00003 kR DOOOLT kD
5000 ke 0,000 & 000050 k0
45006 ki 0006 k0 00017 KL |

0,00 k1 00060 Kk

003 K Q018 ke

Lk el 0000061 M &R

00006 MG Q0EE MO

A Ma Q00061 M 0

-0.080 M52 LHTs MO

fite vl Bl 00sE H O

AEHD MEIHEO

namMa arHn 0058 M S
W\IMa QiMO Q065 N
2GEHD A4HO 0,568 M
i' GBS HD AANE EAMD

0000 wh Q7 uh
S0/000 us 0023 A,
H 047w
0.1 A DUOST uk
0.5 uh 0L57 uwh
iy DL m& 100082 mhA
' UNIE mA
e ) A0 mh 0.00 mA
2.?;-"‘?" 35000 mh 200 mi
05015 A 0005 &
45120 A 00130 &
1003 & 000G A
022 A o0z A
%)

L uA .02 Uk
450,00 uA 002 uA,
007 A 0.7
45020 uA 0w
S.002 mA D00 md
HSEE mA QLOIE mlk
4003 0E mh
36008 m& 0.08 m&
500 A 00020 A
45138 A 0.0128 &
1.006 A 0006 &
5.081 A& 0001 A

):\v:ﬂ-!ﬂiaaaggggg

Esswméﬁsm

|
%

B
g

Qoo D000 3 L0080 52

45997 Q ~0.003 & OuDNED

249010 -0.008 0uD0ED §2

450000 O 44588 0 -0.002 Q00sn 2

0000 uA
45000 ud
50000 mA
AR000 mA,
000 md
3000 md
Q50000 A
4,5000 &
100000 A
L0000 A

#3888y

L0000 nF 0,000 nf 000D nF Q0078 nF
L5000 nF 0497 nF ~0.0H3 nF 00038 nf
02000 nF 0,856 of 0004 nF @012 nF
L0000 nf 100 &F 000 nF QE nF
90000 rF 2.0L vk 01 nF an2d nfF
10,0000 rF 10.0 nF 0.4 nF {L064 nF
41000 nF 900 F 0.4 nF 0.28 nF
.100000 uF 0100 uf 0.000 uF 000064 oF
050000 uf QL300 uF 0.000 uF L.00E oF
100000 uF L.0G uF .00 uf 00064 oF
20000 uF 5,00 uF W00 uf 0 uf
100000 uF 104 uF 0.0 0054 uF
9C.000 uf 500 uF o0 of 042 v
100000 uF 104 uF OwF 0.72 uF
00,00 uf 300 uF 0 uf 43 uF
10000 mF 1.0d mF 000 mF Q0072 mF
20000 mF 609 mF -0.00 mf 0,043 mF
100000 mF 10,0 mF o0 0072 mF

PO000 mF 8.9 mF

: Unk Under Cafbration

ST

hh}};;aagsg

2wmasy

i
Epenark & (%) LUC : Unit Ungar Calbration

I ————
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=
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CALIBRATION CERTIFICATE

Certificate No,
Page.

e

BLI1%E
Sof &

Standard Valus UuC* Reading Error (%] Uncertalinty

: Fraguency Measurensent (Without Adjustment)
Hz 10,00 He v 100000 He
Hz 00 He 1y 0000 He
Hz 10000 Hz i 100,00 He
L] 200.0 Hz v BICLO0 He
kHz £.0000 kHz LH00 s
Hz 9,000 kHz S.0000 kHe
ez 10, K0 BH2 10,000 ke
Iz 50,00 kHz S0.000 kir
I 10000 k2 100,00 kHz
kHz 50040 Kz 500.00 kHz

cnooeeRROO

UC* Raading

Standard fred
valse  UUC*Reading

Punctio : Tharmacouple Measurement K Type [Without Adjestmest)
200 b 1350°°C 5,55 m 1800 T -179.4 %
-200 to L350 *C IR ot noc 02
<200 o 1350 T 4,086 m' ipoamC 100.2 *C
~200 ber 1350 °C 4905 mi 0.0 0 BOOI AL
-200 [0 1350 37326 mé 2000 0 9003 'C
200 to 13500 4232 12000 %0 12004 *C
Rl @ (™) ULIC : Unik Under Caltation

SYSTROMICS CO.,LTD.

LBALI-1E, Sukburadt B, HEmphra Husng Rsyomg. Rayarg 21150, Thaliend
ol + G808 G 1aE-B, Fae+BOC3A] O 148

CALIBRATION CERTIFICATE

Cesrtificts Moo TR0l
3ch Ma. prriviiiy
Page. 1ot 3
t jedwmicilabCo, 0, RectedPate r _ JRDeaul
£ 39 50 Sukhunet 63 [ Elamel | Sukburd: A Callbwabed Dabe @ 30 Dec 2023
= mrth Klongion, Wasam, Tssmed Date 3
Barghok 10130,

+ Digkal Thememeter whh Sesmor
L 71 S—— ——

() :

& EFINIMA

falbrtien Froceduri.
Calbraian wire conducted Using be-homse calbranias procedre aoconding (o conparison =
Plyinum Rasistan e Thimarmetor | PRT ) into bempersiure soume. >
Procadiina Mo,
T

Badel
£615
S6rd
155

The tampersture s umed wos basad an [TS-00
St s tracabia 1 the Syt of Unkss (51},

Emsirnmantal Conditiig

g {RIAT Relalhon Humicly : {50+ 15) %RH
The skt of cafibwation was found socurate as shoe on date ard place of calibrtion oy,
The reporied uscirtikaty of MeSEuremiant is based on stendard unctsinty multyed by & ereage factor (87,
providing confidence ievel of 2porodmatety F7%.

Thits cartifians iy ot bee resroduced, ecep In A6 unless prrrieion for the pubicalion of an apgaoved alitrt i obtened
1 writing from s cslbatios SEnizyIon ERng s rpot,

SYSTRONICS CO.LTD.

TETL-13, Sukhurma Ad, Rerniphia, Hisng Rajong Reyong 21150, Thaland
Tel +80030) 804 142-6, Fax +ES03E §34 148
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Agilent
Agierk 3100, 5170 Preventive Maini=nanoe Cheoklist CrD SSLab

Fron Iright 1o [udbres

Introduction

Customer Information
« Customers should provide all necessary eperating supplies upon request of the enginesr

* A Cuslamer representative

ild be available to the engineer while performing tha preveniive
ures, Gustomers are responsible for regular maintenance and are
sbserve the service representative

= Any parts not included in the Pans |
recommended Prevantive Main
Service

stam requires the use af axtra or special procedures andior parts far the maimenance
sanvice, then these must be ardered saparataly and changed as a rapair, which may incur
additonal costs.

ng HF applications, the mstrument should be retumed toits stendard
N Syslem

: Mum Poge &, of
& Aglert Technologres. Ing. 2022

Agilent

erssLab

41 i O

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agdent Pr
InEIrLmens

15 factory mecormmended servcs for your enalytical
& aperation and the accuracy of your results

Defivered by highly trained and cenified service engineers using genuine Aglent pans and
) Nt Praventive baintenance provides what younesd to reduce unplanned downtime
r 5ystems operating &t their peak performance.

ecidist is used as a guide for completing tha preventive mantenance tasks. A signed copy
fncklist is provided for your records

page Lot

lﬂﬂﬁ"l‘.i‘hllﬂ‘iﬂfju

Agilent
CrossLab

From irsight i (o

Aglent 5100, 5110 Freventve A inbe

Important Customer Web Links

= Toaccess Agibent University, v
training oplions, which ir
wark dirsctly with yor

1o leam about

om and ansite
best options

1R delemmine your

» Toaccess the Agllent Resource Center web page, visit hittpa:/f
us'agilentresources. The following inforrmation topics ere available

=« Sannple Prep and Containment

= Chemical Standards

= An

= Saervice and Support

«  Application Workflows

nphcations an 1 - d find in-depth decurments and videos relevant b
techinglog it it 2 koo

+ \ideos about specific preparation requirem
searching the Agllent YouTube channel at

g for your
T

«  Meed 1o place a service call? Flaxible Repair Options | Agllent

-Agilent

tonanslaraunu



ilent
Agilemt 100, 5110 Presenttve Maimenancs Chackdist CI%ESLab

Free g o Cwoem

Service Engineer's Responsibilities

»  Contact the customer and angure that all necessary supples are available before the
PrEvEntive rainlenances visl,

= Only select those pages that relate to the aystam or module being serviced.

» Compléete empty figlds with the reflevant information,

»  Compbate the relavant checkbaxes in the checklist using efber a "X o tick mark "7,

= Check “Service not applicable” check boxes to indicate senvices/tasks not delivered, as
approgriate

» Complete the Preventive baintenance services in the most logical order relevant to the
individum| system serdce in the order of the tasks listad

s Complete the Service Review section together with the customer,

»  Completa the fiekds for page numibers at the foot of each selected page

& A relevant page numbers o selected pages and complets the total number of pages fiald in
the Service Cormpletion section

= Aghk the customer to sign the Service Verification section including the customer's and yoaur
slgnature,

Bemon A2, lsust 21 Sy 2020 ¥
Datument humber: 0BT 90075 page’r ot T
& igient Teshncogies, e, 2122

enanslununy

Agilent
gt 5100, 5130 Prewetil o Mastenarsce Chckis CrossLab

From syl Cwmore:

Preparation

[ Discuss any specific issuss with the custaner before starting

[ Review the instrumant logbook for recordad problems and comments

Bl sava inztrument cantrol seftings befare starting 1he procedure.

#) Perfamm a genaral inspestion of the system for cleaniness

[ Check for proper installztion of paris, assemblies, sensoes iz

P check system for required installation of components and implemantation of Service Notes

P Check far requirad firmware/softwere updates and verify with customers if they would (e
them instalked.

O Fer HF application systems, if standard sample introduction systerm was not installed, sk the
custorner 1o installif, @

Bl Askihe customer to remave any samples from the I2P-0ES sample infroduction area, auto

sampler or around the ICP-0ES.

Sawainn A T Ioaued 37 Jaruany 2052 5
Document Nurmiber: GET14-S007S nméu‘_"\'
8 Aghert, Techrolagies. inc. 3031

enanslununy

ilen
gt SN, 571 Praseslive Miditen e Chisckfist CF&SSILah

Frem g s

Instrument Maintenance

System Information

O Check this bow if an instrument configuegtion repont is atteched instead of complating the
tabla.

Inatrument System Hame sod 1D B0 NTM LLP-0TE
Instrumant System Siie and Location Uaited Bvdhgsh and Ewsneesing Cow sotiawt

Ligt Syatem Compenent Product Humbers List the Serisl Numbess of esch Componem

1 G %ok P W03 800N

z

3

4

5

1

H

i

8

1CP-DES Configuration Table Circle the type or wiite in the type if ather
Hebulze Tyoe

Sprary Charmber

Tarch

Toren Type | e Prece (e Demursb) Fuly Demoureabis | D
Injscter Diarmster zmr.@] Amim | 0Emm | Dt
[r—— (Duanz) cerseic | ather

Feon i (T, leaued 11 Sy 2027
o ——— T P S ol 1
B A giers; Tachrcdogae, ine. 173

enaslununu

Agilent
Agiler 100, 5110 Preverisve Malmenance Checklis CFDSSLab

Fiars it b Qoo

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run instrument Performence test.
rzf Reserd resulls in Irstrument Performance Test Results Tahle — Pra-Pid

Clean and inspect ICP-0ES system

E‘r Look far any obwious extemal damage o probilems

Ef Inspact water cooling hoses, gas lines and power cord for excessive wear or damapge.

@ Perfoern a general intemal inspection of the system for excessive dust acourmulation, clean il
TECESIAMY.
Inspect sample introduction components and recoerd any required mantenance in the Service
Enginear Comments and notify the customer a3 the required actons reguired.

& Record the instrurmens operating conditions in the ICP-0ES S1atus Results Table.

d Regplace the palychromatar purge filter

@ Renlece the ratial pre-optics window
Replace the axial pra-optics windaw Tar SVIN and VIV instrurments

@ Check axhaust flow for the comect positive extraction at the exhaust duct to inewre they mest
minimum spacifications
Replace ai inet dust filter.

O Replace high capacity air inket dust filter element if intalled, W19

#l Remove end cleen instrument water inlet fiker.

Agilent Water Recirculator

O Service nat applicables
H Drain coaling fluid and rermove any particles from the chiller resennin
[ Remave, clian and reinstall water inlet metal mesh fter if present
B Re fill with Agilent Gool Claar cooling flud.

Clean the coaling syatern Air filler and the condenser,

Frwigior b [ Issued 21 Januany G2 i
ocument Humiber BB 149007 Puge 3ot
& dghers Technoioges, Inz. 2022

‘2% Agilent
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&gleni 5100, 5110 Preseniies Maimenance Checkis CrOSSLah

Fram laight 1 Owooie

SPS 3 Auto Sampler

# Senvica nat applicable

D Power cycle the awtosarmpler and verify sucoessful initigization
O Inspect X and Z axis belts for wear, Replace is necessary.

D Chean X and Z axis slide shafts

0 Using custermer's racks and the Agilard saftware mowe the sample prosie to the 4 cutarmost
corrers and rinse port, ensure that the probe is approximately cantered in the wial.

SPS 4 Auto sampler

Bl Senvic not spplicable

DO Clean the spill trey, rack location mat, end frares end chassis wih a damp soft cloth end
diluted mild detergan.

Clzan the auto sarnpler cover panls, if cover kit i installed, with dormestic window cleanes,
Check the X-axs and Z-axis dive belts for crecks, spits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-adis and Z-axis FFC cables for cracks, incomect positioning, damaged
edges of damaged connectars,

Purnp Tubing Replacerment, Replace peristaltic pump tubing Replace o tubing that goes
from the rings station to the purmp and from the pump to the waste/inse bottles

Test using customer's tray and rmave the sample probe 10 the sample viel 1, wash vial and

ringe port Bnd ensure that the probs iz centerad in the vial. If not uge calibration wizard and
calibrate the postion.

o o o oo

AVS 4, 6, 7 Advanced Valve System

Iﬁ( Sarvice not applicable

O Feplace valve rotor seal

[ Cheek fittings for signs of leaks

O Check tubirg including autosampler tubing for kinks or excessive wear
O Check high Mow pumnp for signs of leaks

Pawisior: AT ks 11 Janary 2001 ;
Docment Harmber- GR014+90076 Page B ar
 Agikm Tachnohgies e, 1022

enanslununy

i Pgilent
Begilant 5100, 5110 Preventive Mamierance Crackist CTUSSLah

o st 1o Ducans

Restore Instrument

O] Fer HF spplications, &= the custorner to relrstal their sample introduction system iR
E Leawe system inan idke state: en end purging.

o Guldance: If the PR service is performed prior to a auslification service, then use the
qualification procedure 35 & guide for final instrument 22t up and checkout

Service Review

@ attech avaiable reports/printouts of all tests to this documentataan.

@ Record the Praventive Malnenance service ectivity = the customer's records/logoook.

E Record the P event in ke Smart Alerts logbaak, If spphcabike.

Ej‘ Update/resel instiimant maintenance counters 35 approgriate.

& Afifix the P stickar 10 the system o instrument lagbank based on the custamer's requast
o Complete the Service Enginear Comments section if there are sdditional commerts

P Resiew thiz service, parts repleced, and 1est results obteined with the custamer.

& If the instrument firmware was updated, record the details of the change in the Senvice
Engineer's Canrments bow, Systems in a compliant enyvirgnment may need additional
documentation.

Camplete tha Signature Page with bath Service Engineer and Custamer Signatures.

Rt AGE Issued 21 Jaruary 032 5
Exrcasrmalnt Hrmbser: GRI1&ETE Pw'f“H'_l'
& Mgkt Technoicepes, e Hi2E

enanslununy

ilen
‘gt S100, 5110 Preventhoe Maitensnos Chechin C?E)SSlLﬂb

Frore Ingigie. 0 Qe

ICP-0ES adjustment

Bl Chack posttion of Zn pes, adjust if required.

P Check Argan Ratio, adjust to specified valus if requinad
Perferm Detector Calibration

@ Perfarm Instrment Calibration

Record Post-PM instrument performance

Bl Run Instrurment Perforrnance test,
& Record results in instrument Performance Test Results Tabile - Post PM.
BT For systerrs using ICP Expen versian 7.3 and abave, rur the falkewing Instrurment tests

Ef Subsystem Communications Test
= air Flow

F water Flow

& Gas Flows

@ RF Ganerator

# Camera Test

& Optics Test

@ Mebulizer Test

o Record the resull in the nstrumem Test Results Table

Bavmon A7 bwsed 1 Jaray H02
B b GHO4500 78 W(."_d‘ff
& Agiem Technolagie, e 255

enaslununu
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glenit 5100, 5110 Frevenive Maintenance Checklst CI’!}SSLab

Faorm Waight 14 Dulesra

Test Results

Instrument Performance Test Results Table

Mote: These measurements do not form part of eny spacificetion end are for reference anly.

Pre PM Sensitivity Chock Past PM Sansitiity Check

Fadial Aiad * Radial Alal
Zn 213857 nm SREA PP Y ET I &954 % ERES, 3
Mn 257,610 nm SHER A045.0 qd4g 1 RELAERS Jnin e
41996 152 o SO 4% 10,3 s .4
KTE6491 rim S8R PR J4.1 4% £3.3

* Audal result is not applicable for GBOTBAA, GBO1 244 Radial View instrurmenis:

Instrument Test Results Table
Hiote: The Instrarrent Test resulis are for systesns using |CP Expert version 7 3 and above anly
Instrumant Tast Regult
SubsEtam Conmwnicalions Tes! . A &
it Pl fa 5
kioerkinesd Poss
Gas Flows Piss
FRF deremator ?;55
Camera Test Piss
Cptics Tesl Bt
Mebulizer st ?rasﬁ

Bedgion &L bempedt I1 Jarasy T2 " 4
Docume-t Mumber GANT4S00T Fage ot 1
B hgieni Trchnologies, In; 2027
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Agglent 5100, 5170 Frawersive Martenancs Checklist

ICP-0ES Status Results Table

CrossLab

From insight 1 Ducama

hgte: Thase measurements do nat form part of any specification end are for reference anly,

Measuremant Standby Mods Flasma on

Mains Volage 23147 WAz 39¢ %Y WAL
Mainz Cument Dpst A 0 es a
Imstrument Temperatune: 241y < 738 ©
RF A Florw (aenisor speed) a0 He e Hz |
Plasiia Ehiest Tormpamtisn G TR [ Y €
Wimier Flow Dscillabor Mo measurament T Limin
Waier Flow Datecior . 6%k Lmn PR Limin
Wirter inlet Temperature ey b4 e 3 ‘
Pukphiomatar Tarmgpsalus 150 < iso o
COD Termparating - &0, s -y ‘
Thenmal Stabdizer 450 b 350 T
Argon Supply Pressane Gad.87 WP =y 9% kFa
Punje Gea Suply Pressures] GAE. €6 L2 g kPa
Option Gas Sunply Frassure*| - W - kPa
Nebubzer Fow Ha measarement Q.30 Limin
Mebubizer Back Pres o Ha measuremen ym, 43 &Fa
Flaama Gis Flos Wy e e | Wy Lirvin
Aupilary Gas Flom Na measuwrsrant sopl Limin
R}'Pw:- Mo measweemen qgn4. 3 w
BF Supsly Current Ho messueETEn 1.55%

RF Supgly vohags Mo R Jos, &} v
*1 If oplian instaled

Dot oo GONTE pagellar 2

& Agknt Teshnoiogies, e 2005

Aggilar 5100, 5110 Pravinise W aienance Chicki)

Signature Page

enanslununy

CréssLab

Froe bmgr o Cuors

Service Engineer Comments (optional)

If there are any speciic points you wish 1o nate a5 pan of performing fhe instaliation or other |
ilems af interest for the custormer, pleass write in this box

Service Verification

Sardce Reguast Hurbar
fan3aAnen

Servie Engineer Name
Favmalenos 3

Sarvice Engineer Signabure:
LT

Tanal riimber of pages in this GoemaNT
e

Feworn AT, Sdued 31 Jariuacy 033
Bocurnen Kb GEI1435075
& Agier: Tachnokges, ine. 1153

Dt Sardize Complaind
e Tou Inid

Customer Marme
ppnarn  Onkong

Cusiomer Sgnature

fphown ﬁr,hnng

enanslununy

Agilert 5100, 5110 Freverritee Mamenance Checkist

Consumed PM Parts

CréssLab

Frarw bngi: o e

Produet or Model¥ Cussnlity

Part Description Parl Mumber ‘where wmed consumed
GEDA0A, GEHOTTA,
Boekal Pra-Oitie \Wingcew GROTD-6E014 fretpppeitiy !
Resial Pre-Optic Windoma GA0IHE015 all \
Agik Codl Char Coolam Flud 790037 Nk e »
Purge Gas Fiker GEIIO-E0135 all 1
Nr inlet fiker GBO00-82002 all \
High Capachy Nr Filter GEDTO-EOT B Dptianal =
Featcd ] T -7 [0, v ot i AWSEST GRS-B0002 GG ARGHATS -
Reonar sl Tr & port vabi for AVS4 GEGI-H0002 GE493A -
Fonzz solution o rnse station 2 5mm da
™ GE4TO-ET 23 EFE4 -
Barty connaesar 3, 5mm-1 S 0 GE 080 24 SPEL =
PAC st tubing Bimim od © Smm il B GBAIDEN 22 SPS4 =
Mcklitiesl Parts may be required from enginees's stock:
s chrive ekt 5410047500 5PE3 -
2 s crive et 5470047400 5FE3 -
Peristakie pump tubing, PVC SoivaFls, 3
biiged, L] R L

Consumed Parts Reference

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

# Section Mot Applicable

Part Deacription

Praduct or Modeld Cuantity
where ussd

sonsumed

FRevisior: ARTL, fesued 20 January 2082
Cocumem kumber GE014-50075
© Agilem Technologies. inc. 2082

enaslununu

Repoet Summary
Insenimeeeil Mode!
IFetrument i0
Ingirenent Sesial Number
‘Gaftwars Versian
Finmwara Wersion

Tosted By

Test Compieted On

Feesull Summary

Subeystern Communications Tasi
#r Flow Test

\ilaber Ficwr Test

Gas Flows Tesi

RF Genaratar Teal

Camera Test

Oplics Test
Aduanced Vialve System Test
Resolutian Tas

Sansitivily Test
Predsian Tas!

Agilent 510005110 VDV ICP-DES
GBI 1AIGEO15

MY 1R030001

7.3.1.8807

42

Pra Teal_PM_Kanyaksm &
TUEOZ4 518010 AN

Skppad
Skipped
Skigped
Skipped
Shipped
Supped
Skinped
Shipped
Pass.
Fail
Pass.

|

Pagaiof4
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[ Resolution Test Pass
Element Wavelengtn  Speciicalion Vi
174213 ne) ERE 648
s (185 BB nem) ZE20 E17
© (193,087 am) 51150 B30
P {2002 032 e} .20 a.a8
Cr [208,158 nm) 1340 aq8
2n {213 857 nm} 870 652
Ph {32 353 en) EL-E] 10
Co (228 815 new) = 1720 1167
Ba [230.424 nm) =940 720
Mn (257610 nm) 51330 843
Ml {280, 568 nm) 52030 RCR T
Cr (267.716 nimy) = 11.00 a0
Cu {324.754 ne ) =25.00 18.87
G (327,385 nm) 514 123
Br (338,071 nm) #3350 24.30
Ba (458,403 nim) =44.00 3347
Sr {460,732 nm} 35,00 17.23
Ba (433 408 nm) 300 2537
Ba {14171 ) 54200 26 8y
Ar {BT5 283 ren) = 74.00 58.51
K 788491 nm) < B.00 G5.68
Page 2 of 4
'
enanslununy
| Pracision Tast Pass
Pl iat
Elament W &p e
Value % RSD
As (185 980 nm) 5260 Y]
Se (196 026 rm) 5260 0.58
2 (313.857 nm) 5180 ik}
P (220,353 nm) s280 ora
Pn (257 610 nam) 160 0.3
Al [385,152 nm) 150 0.8
B (493,408 nm) =150 .87
[T 451 r) =150 032
Al
Element v Fpec
Valsa % RSD
A% (188 880 ren} =150 121
Se {196,026 fen) s 150 084
Zn (206,200 nm) 5150 .66
Zni {213 857 nm) 150 a8
Cd (214,430 nm) £180 025
Pt (230,353 nm) %150 23]
Mn {257 810 nm} ERE. I =g
Cr [257. 716 nm) 180 022
Cu (324,754 nm) s180 024
A (356,152 nm) £18D 033
Ba (453 408 nm) 5150 040
K 789,481 nm) 150 as5
|
Page 4 af 4

enanslununy

[Sensitivity Test Faill
FRadial
Element Wavslangth  Specificalion  Method  Ratio Slandard  Blank
A5 (188,880 nm) 2450 SRER 1041 T80 50.8
S (156,026 nm) ETL] ERER e B0 ™Y
Zn {213,857 nmj =14210 SABR 15008 418233 7a8.0
Pb (220,353 nm) 2480 SRER  170.7 24320 174.9
N (257610 nm) 235160 SRER 39150 IATO0E 44200
A (355,152 neri) =34 SBR 77 4BABAE 55692
Ba (493 408 ren} =340 SBR 459 186ETIGT 419038
K (758491 n) =18 SBR 57 B6038.2 146577
Aozl
Element Wavalangth  Specfication  Methed  Ratio Stancam  Blank
s | 188 880 nen} =080 SRER 1265 14868 1150
Se (196,028 nm) ERLET SRER 120 17736 197.6
Zn (206200 nm) za340 SRER 4850 £784.2 199.7
Zn (213857 nm) 17430 SRBR 22174 BALGTE 1780.7
o (214,439 nm) 242770 SRER 19123 68T246 1236.4
Pb (2200353 nm) =3200 BRER 3026 78295 4880
MR (257610 nm) 106260  SRBR 7doR2 12383 e T
G (267796 nm) = 10M8.0 SRBR 22846 1287066 34809
S (324.754 nm) 2180 S8R e OT4EI 104075
A (396.152 nm) #E0 SBR 107 132 1800s0
Ba 453408 ren) 2600 SBR 483 EOSB4ENA 1383369
K (76491 nm) 2340 SRR LB 13051802 4TENE2Z
Fagedold
'
enaslununu
[ﬁ-gnn Sumemary
Instrument Madal Agiert 510005110 VDV ICP-OES
Inszrumant 1D BE011AGE0SA
Instrumant Serial Numssr WY 1BCACN1
S skrn Vooson 7.3.1.6607
Flrez BN 42
Tordud By Feal Test_PM_Maryakom S,
Tast Complated On 112024 11:07:24 A
Rosult Summary
Sukzzyalern Communications Tast Pags
Hir Flaw Test Skpped
VWasber Flaw Tast Sxipped
B8 Flows Teet Skippat
i Henbriio Tost Swppad
m-'r;ell-'n-Tcn Supped
Clptic Test Pata
' Advanced Vake Syalern Test Skipped
Rescluticn Toest Pass
Sanaiity Test Fail
Pracigion Test Pass
Subaystem Comminications Test Pass
Diptics Tasl Fass
Feadial Asial
Intensity 3184054 TS
Wavelength 737292 LEL k]
Page1ofd
'
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Resalution Test Fass Seacitivity Test Fail
Element Wavelongth  Specificalion  Widlh Radial
Hetrda12nm b o Elernant Wewelength  Specification  Method  Ratia Standard  Blank
A (188,580 nrm) 2820 B4
z 480 SRER 1308 B77. 504
C (193,027 nm) 51150 833 s {165.980 nm) o = g
WMo (202022 ) s820 633 Se (108,026 nmi =410 SHBR ;
Cr {208,438 nr) £13.40 9206 Zn (713887 nm) & 1210 SRER 41248 440377 134
£ (2136357 nm) s8I0 &.70 P {220,353 nm) z4E0 SRER 072 25847 1382
P (220560 nerl =980 T Mn (257,610 nm) 23880 SRER 130178 2718485 4347
i) g nm Al {396,152 ren) r3d S8R a7 506155 4710
2 4 ]
:ﬁ;::;'m :?:::u ;« Bla (483,408 nmi =340 R 1387 FEGEIA0 163563
in £ o
1001988 172355
Mn (250558 nm} £20.30 1421 K qmls.&%m i) =18 SBR 48 L
Cr (267,716 nimi) =100 7.84 Ll
Cu (324,754 nm) 532500 1890
th  Specifcstion  Mathed  Ralio Stendard  Blank
st fo 2 i il s SRER 1748 1568.7 730
£ (338,071 nm)  33.50 24 40 s {188,800 nm) 22080 X ¥
Bia (455,400 nm) 54400 180 56 (195,028 nmi 21890 SRER  167.0 19524 1102
Sr (880,733 ren} = 36.00 7.4 Zn (205,290 nm) 22340 SREBR 7408 8360 831
Ba (433,408 rm} = 36.00 2644 Zn (#3857 nm) & 7430 SRER  BOEED 15881 2107
BalgHIYY r::l' s::'$ ::2 £ (214,430 rm} 4270 SRER  STELD 728529 1509
A (ETS.283 n 5 Td
RSO BAG4.3 267.7
¥ (786 481 nm) SE000 B 54 P (20.353 nm} #5200 SR
M {257 510 nen) = 10825.0 SRER XA 10065378 10440
Gr (267,716 nemi 2 HMB.0 SRER 44248 1322029 BAOA
Cu (324,754 nm) =00 SBR 687 WEIOTE  4M4EE
1 (356152 ren) ®60 588 214 HMETTIg sesal
Ba (432,408 nm) zE0.0 EBR 2606 TIITIROS  20IET S
K (756,491 nm) 2240 5BR a83 14350506 H0280
]
Paga 2of & Page 3ol 4
' .
enanslununy enaslununu
v
Precisicn Teel Pass ] Rupoft Summary
st Instrument Madal Agitant 51004110 VDV ICP-OES
Bement Wevelenglh  Specification  Messured Instrumant 10 GE011AGASA
Value % RSD ik W o
A (185 980 o) 5260 081 et Senal Nufnber 15030001
Sciftware Version 7218507
Sa (196,025 nm) 260 nas
Firmnéare Version 3442
Zn (213857 i) =150 0z2 i
esbed Post T
Pb (220.353 nm) =280 037 e o esl_PM_Kanyaiom 5.
Ny {267 6410 nem) 5150 oz pime THA2024-11:30:15 AM
(396,152 nm) 5150 025 e
B {450.408 rm) 5150 .53 5 c i
K (785481 150 015 4 b Pass
{1 st el =t ' Ai Flow Tast P
Madal Waier Flow Test
Element Wavelenglh  Specification  Measured Géa Flows Test B
Value % RSD pis il a8
As (188,880 nim) 5150 0.81 WIECETS oy
e (106027 rn) 5150 285 Camera Teat Pass
Zn (208.200 £y = 150 079 Dplics Test Skipped
Zn (213857 nmi) 2150 ] Advanced Vahe System Test Skinpag
Cd (214,438 p) 5150 &S] Resofution Test i
Pb [220.353 nm) <150 03 Sensiiity Test o
Wi (257 610 ro) 5150 102 Precision Tesl m"’m
. =1 2
Cr (267.716 nm) 50 a3 e O Tt byt
Cu (324 754 nm) 2150 05 Prs
Al (398,152 5150 03
%88 . i Air Flow Test Pass
Ba (450,408 5150 .63 i
! b A% Air Flow {ralative 765 Air Flow (ralalive
K {78548 neny s 150 (PR /] spead) spand)
1500 18,00
‘Water Flow Test -
RF Water FlowiLimin]  Camara Waler Flow  Witar Inist Temperaturs
[Léenvien} =1}
130 0.81 2085
Page 4 of 4
= Pagaiof2
' .
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| Gam Flows Tast

Pans
Mebulzer  Acual Flow  Back Auxilary Aclual Fiow  Back
Targat Fiew Pressirs Target Flow Prassum
-] o7 154,65 2,00 200 1inez
Wafaup Actual Flow  Back Plasma Actual Fiew  Back
Target Fiow Pragsure Targat Flow Pressurs
e 20 115.38 18.00 17.87 2148
RF Genarator Tost Pass.
RF Powar Supply Test Passed
RF Powar Supaly (W) 128.5584
RF Qseilalor Test Passed
FF Osclistor Frequensy 25834
(WHz}
Wark Calb Current (&) 44,660
RF Pewer Supply Curant (A) 1599
Camara Test Pass
:::‘lglﬂme Slandard Dewiation  Status
1]
Eleciranic Gifaet Test 1000 EZ228 Pagsad
Dark Current Tasi 5000 1183 Pasged
Amay Test 5 q.024 Passed
LLinaarity Tagt o118 Fansed
Lo R
Page 2 oi 2
'
enasluemuny
[Resciution Test Pass
Elemeni Wavelength Specification  Width
M 174293 nm) =940 a7%
A5 {158 880 nm) =820 &80
C (193,027 nmj) s 1150 818
M (302 032 fim) SB20 2.90
Cr (206,158 nm) s 134 BES
20 1713 B5T nm) 5870 877
Pt (220,553 nm) sa50 a5
Co (228,615 pr) =10 178
Ba (230,424 nm) 5540 T35
M (257 810 nm} 513,30 847
Mn (2601 588 rem} 520,00 1480
Cr {267 716 nm) = 1100 )
Cu (324,754 nmj) = 3500 1872
Cu (327,385 nmy) =420 .08
Sr {338,071 nm) 53350 2539
Ba (455 403 nm) % 4d.00 Ja.ce
Sr (460,733 nim) = 38.00 18.54
B4 493,408 nm) =3600 574
Ba (E14.171 nm) 4200 2823
Ar {ETS 283 nm) 574.00 58.82
K [755.491 nm) = 50.00 83,96
Page 2014

enanslununy

Rapart Summary

Instrument Modsl Agilerit S10005110 VDV ICP-OES
Inzinsnant 0 GA011AGRTSA
:InB:n.rrmntSlﬂaINllmr BTV BOA0001
Softwars Version 7318807
Firmware Marsian 3442
Tasted Hy change miroe
Test Compished On VUBET2E 10 3526 Al
Fesult Summary
Sunsyatern Commurications Test Sippad
AF Elor Teat Shipped
\Waber Flonw Tesl Skippag
Gas Flows Tesl Shipped
RF Geanerator Test Skipped
Camers Test Skippad
Optics Test Shipped
Advarced Vake Syslern Tast Skippan
Fieasiution Test Pass
Senskwity Test Pass
Precisicn Test Pass
Paga1ofd
'
enaslununu
Sensitivity Tast Pass
Radial
Elaime Wanclangth Spacification  Msthad  Ratio Stardard Biank
As {188,580 nm) =460 SRER 1108 Bisg 54.3
Sa (195,026 nm) z410 SRER 883 a34.7 1.3
2Zn (293.857 ren) ERCFaR] SRER 35354 477 1538
Pl (220 353 ren) 460 SRBR 1845 24523 1588
Mn (357 610 rm) 235180 ERBR 110886 2455253 5036
A1(356 152 ) 234 S8R ar 02744 51720
B {493,408 nm) M0 SBR: 1245 19031841 15188.0
K (PEE 481 ren) =18 SEBR 69 100414 139912
Axial
Element Waveabangth Specification  Mathod  Ralie Sandard Blark
A (188380 ren) =080 BRBR 2533 Eras k] 1953
Se (106,026 rev) = 150.0 SRER WE7 41297 T2
I {206,200 nry) =230 SRER H230 122823 e
Zm (213857 nm) 217430 SRER 63963 1575515 &0 7
Cd (214,439 n) 242270 SRER 205082 9873.7 2853
P {220,353 rim) = 3204 SRER 3Ea0 w411 ES38
Mn (357 510 nem) & 106280 SRER 211804 BAS528.7 21536
Cr{367.716 nm) =z 0480 ERBR 3084.1 131797 4 18115
Su (324,754 nm) 100 SER A a4 BDA2.B
Al (308152 nm) 280 SBR 108 ZMAES  farens
Ba (453 408 rm) 2800 SBER 10es B4B0A215  GOMZ2R
K [T65.491 nmj) 2240 SR a0z 16388406 525621
S

Page 3ala
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ot P CréssLab

Radial
From lrght © Cutre
Elemant Wavelength Specification  Measuned
Walue % RED . -
K (186390 il 2280 Py Agilent CrossLab Start Up Services
50 (196,028 rm) <280 1,16
AT z1s as Agilent 5100 5110 ICP-OES
Fiimm, 28 o7 Preventive Maintenance
BAn (257610 nm) =180 o83
Al (386152 nem) %150 054
Ba (493,406 nm) <150 o7a
K (786,481 nm) 5150 044
Axal
Etamant th i N i . .
Valses % RSD e
s {182,980 ren) <180 ™ Agient Praventive Mairtenance provides factory recommended serdce for your analytical
inSlruments 10 asswe relable operation and the accuracy of your results
$a (198,026 nm) 5150 o0&

Defiveered by highly trained and cenified service engineers using genulne Agilent pans and
Zn (206,200 nmi) =150 035 supphes, Agilent Praventive Mainenance provides what you need to reduce unplanned downtirme
and keep your systems operating st ther peak performance.

Zn (213857 nmi) =150 034
Cel {214.438 nm) 5150 D44 This checidist is usad a5 a guide for complieting the preventive manberance tasks. & sigred copy
R o o of this checklist is provided for your records.
Min (257 610 nm) &1.50 as3
O (267716 nm) 150 a5
Cu (324.754 nm) 160 oga
Al [3B6. 152 nmy) 5150 058
Ba (453 408 ren) & LS50 12
K (788.431 nm) = 150 0.74
L P i e Lot 2
P‘P‘w‘ & At fn!rx.A.nJr\hc ms

enasluemuny enaslupIuAy

Aoie Agilent
Crnsnél_ah Aglent 5100, §110 Preventive Maintenance Checkist Crg&sLab

Frem irmght 2 uizre

Agiert 5100, 5170 Preventive Maintznance Checklist
Froen iraight 1o Dukiarms

Important Customer Web Links

Introduction
= Toaccess Agibent University, visit Bt /v agglent ¢ syl 1o beam about
2 training opions, which inclsde e, classmoom and onsite delivery. A training specialist can
Customer Information wark directly with you to hielp deterrnine your best options
+  Customers should provice all necessary cpergting supplies upon request of the engineer + Toaccess the Agllent Rescurce Center wab page, visit htips:/ fwww sgilent comen

) usfagilentresources. The following infornation topics ere available
= A cuslames reprasentative should be available to the engineer while performing the preventie v : o s v
rrgifilenance procedures, Gustamers are responsible for regular maintenance and are = Sample Prep and Contairment
encouraped to observe the service rapresantative
= Chemical Standards

& Ay parts not included in the Pans Lists se 1 of 1his docurment ane nat part of the:
recormmended Preventive Maintenance service nar are they ncludied in the price of this + Analysis
sarvice e
« Hasystem requires the use of extra or special procedures andyor parts far the raintenance * Sarvice and Suppart

sarvioe, then these must be ordered separately and charged as a repair, which may incure 0
; — —
additional costs pplication Workflows

Aoamiers using HF applications, the nstrument should be retumed to its stendard +  The Agilent Commuinity = an excellenl place to get answers, collaborate with others about
reduclion System applcations and Agilen products, and find n-depth docurnants and videos relevant to Agilent
technalogies, Visit Attpsfeommunity aglent comfwelcome

+ \ideos about specific preparation requirernents for your instrument can be Tound by
searching the Agllent YeuTube channel at htips:/ A youlube com/fuser fagilem

=  Meed to place a service call? Flexible Repair Options | Agilent

Bl gion. A 0. |ssued 2¥ January 2020 o - Revision S0 Issued 21 Januay 23 Lowii ™
Dotument Mumber. GENL-50075 Fage 2 ot 1 nn“ ent n::m«rr:;nn-z:m:-uaiz? Pagaer o
B agienc NGRS, I I

@ Agiert Techrologees, Ing. 2027 :
enanslununy enaslununu




ilent
Agilemt 100, 5110 Presenttve Maimenancs Chackdist CI%ESLab

Free g o Cwoem

Service Engineer's Responsibilities

»  Contact the customer and angure that all necessary supples are available before the
PrEvEntive rainlenances visl,

= Only select those pages that relate to the aystam or module being serviced.

» Compléete empty figlds with the reflevant information,

»  Compbate the relavant checkbaxes in the checklist using efber a "X o tick mark "7,

= Check “Service not applicable” check boxes to indicate senvices/tasks not delivered, as
approgriate

» Complete the Preventive baintenance services in the most logical order relevant to the
individum| system serdce in the order of the tasks listad

s Complete the Service Review section together with the customer,

»  Completa the fiekds for page numibers at the foot of each selected page

& A relevant page numbers o selected pages and complets the total number of pages fiald in
the Service Cormpletion section

= Aghk the customer to sign the Service Verification section including the customer's and yoaur
slgnature,

Bemon A2, lsust 21 Sy 2020 ¥
Datument humber: 0BT 90075 page’r ot T
& igient Teshncogies, e, 2122

enanslununy

Agilent
gt 5100, 5130 Prewetil o Mastenarsce Chckis CrossLab

From syl Cwmore:

Preparation

[ Discuss any specific issuss with the custaner before starting

[ Review the instrumant logbook for recordad problems and comments

Bl sava inztrument cantrol seftings befare starting 1he procedure.

#) Perfamm a genaral inspestion of the system for cleaniness

[ Check for proper installztion of paris, assemblies, sensoes iz

P check system for required installation of components and implemantation of Service Notes

P Check far requirad firmware/softwere updates and verify with customers if they would (e
them instalked.

O Fer HF application systems, if standard sample introduction systerm was not installed, sk the
custorner 1o installif, @

Bl Askihe customer to remave any samples from the I2P-0ES sample infroduction area, auto

sampler or around the ICP-0ES.

Sawainn A T Ioaued 37 Jaruany 2052 5
Document Nurmiber: GET14-S007S nméu‘_"\'
8 Aghert, Techrolagies. inc. 3031

enanslununy

ilen
gt SN, 571 Praseslive Miditen e Chisckfist CF&SSILah

Frem g s

Instrument Maintenance

System Information

O Check this bow if an instrument configuegtion repont is atteched instead of complating the
tabla.

Inatrument System Hame sod 1D B0 NTM LLP-0TE
Instrumant System Siie and Location Uaited Bvdhgsh and Ewsneesing Cow sotiawt

Ligt Syatem Compenent Product Humbers List the Serisl Numbess of esch Componem

1 G %ok P W03 800N

z

3

4

5

1

H

i

8

1CP-DES Configuration Table Circle the type or wiite in the type if ather
Hebulze Tyoe

Sprary Charmber

Tarch

Toren Type | e Prece (e Demursb) Fuly Demoureabis | D
Injscter Diarmster zmr.@] Amim | 0Emm | Dt
[r—— (Duanz) cerseic | ather

Feon i (T, leaued 11 Sy 2027
o ——— T P S ol 1
B A giers; Tachrcdogae, ine. 173
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Agilent
Agiler 100, 5110 Preverisve Malmenance Checklis CFDSSLab

Fiars it b Qoo

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run instrument Performence test.
rzf Reserd resulls in Irstrument Performance Test Results Tahle — Pra-Pid

Clean and inspect ICP-0ES system

E‘r Look far any obwious extemal damage o probilems

Ef Inspact water cooling hoses, gas lines and power cord for excessive wear or damapge.

@ Perfoern a general intemal inspection of the system for excessive dust acourmulation, clean il
TECESIAMY.
Inspect sample introduction components and recoerd any required mantenance in the Service
Enginear Comments and notify the customer a3 the required actons reguired.

& Record the instrurmens operating conditions in the ICP-0ES S1atus Results Table.

d Regplace the palychromatar purge filter

@ Renlece the ratial pre-optics window
Replace the axial pra-optics windaw Tar SVIN and VIV instrurments

@ Check axhaust flow for the comect positive extraction at the exhaust duct to inewre they mest
minimum spacifications
Replace ai inet dust filter.

O Replace high capacity air inket dust filter element if intalled, W19

#l Remove end cleen instrument water inlet fiker.

Agilent Water Recirculator

O Service nat applicables
H Drain coaling fluid and rermove any particles from the chiller resennin
[ Remave, clian and reinstall water inlet metal mesh fter if present
B Re fill with Agilent Gool Claar cooling flud.

Clean the coaling syatern Air filler and the condenser,

Frwigior b [ Issued 21 Januany G2 i
ocument Humiber BB 149007 Puge 3ot
& dghers Technoioges, Inz. 2022

‘2% Agilent
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Agilent
&gleni 5100, 5110 Preseniies Maimenance Checkis CrOSSLah

Fram laight 1 Owooie

SPS 3 Auto Sampler

# Senvica nat applicable

D Power cycle the awtosarmpler and verify sucoessful initigization
O Inspect X and Z axis belts for wear, Replace is necessary.

D Chean X and Z axis slide shafts

0 Using custermer's racks and the Agilard saftware mowe the sample prosie to the 4 cutarmost
corrers and rinse port, ensure that the probe is approximately cantered in the wial.

SPS 4 Auto sampler

Bl Senvic not spplicable

DO Clean the spill trey, rack location mat, end frares end chassis wih a damp soft cloth end
diluted mild detergan.

Clzan the auto sarnpler cover panls, if cover kit i installed, with dormestic window cleanes,
Check the X-axs and Z-axis dive belts for crecks, spits, damaged teeth, excessive

fraying, color changes or degradation from fumes.

Check the X-axis, Theta-adis and Z-axis FFC cables for cracks, incomect positioning, damaged
edges of damaged connectars,

Purnp Tubing Replacerment, Replace peristaltic pump tubing Replace o tubing that goes
from the rings station to the purmp and from the pump to the waste/inse bottles

Test using customer's tray and rmave the sample probe 10 the sample viel 1, wash vial and

ringe port Bnd ensure that the probs iz centerad in the vial. If not uge calibration wizard and
calibrate the postion.

o o o oo

AVS 4, 6, 7 Advanced Valve System

Iﬁ( Sarvice not applicable

O Feplace valve rotor seal

[ Cheek fittings for signs of leaks

O Check tubirg including autosampler tubing for kinks or excessive wear
O Check high Mow pumnp for signs of leaks

Pawisior: AT ks 11 Janary 2001 ;
Docment Harmber- GR014+90076 Page B ar
 Agikm Tachnohgies e, 1022

enanslununy

i Pgilent
Begilant 5100, 5110 Preventive Mamierance Crackist CTUSSLah

o st 1o Ducans

Restore Instrument

O] Fer HF spplications, &= the custorner to relrstal their sample introduction system iR
E Leawe system inan idke state: en end purging.

o Guldance: If the PR service is performed prior to a auslification service, then use the
qualification procedure 35 & guide for final instrument 22t up and checkout

Service Review

@ attech avaiable reports/printouts of all tests to this documentataan.

@ Record the Praventive Malnenance service ectivity = the customer's records/logoook.

E Record the P event in ke Smart Alerts logbaak, If spphcabike.

Ej‘ Update/resel instiimant maintenance counters 35 approgriate.

& Afifix the P stickar 10 the system o instrument lagbank based on the custamer's requast
o Complete the Service Enginear Comments section if there are sdditional commerts

P Resiew thiz service, parts repleced, and 1est results obteined with the custamer.

& If the instrument firmware was updated, record the details of the change in the Senvice
Engineer's Canrments bow, Systems in a compliant enyvirgnment may need additional
documentation.

Camplete tha Signature Page with bath Service Engineer and Custamer Signatures.

Rt AGE Issued 21 Jaruary 032 5
Exrcasrmalnt Hrmbser: GRI1&ETE Pw'f“H'_l'
& Mgkt Technoicepes, e Hi2E

enanslununy

ilen
‘gt S100, 5110 Preventhoe Maitensnos Chechin C?E)SSlLﬂb

Frore Ingigie. 0 Qe

ICP-0ES adjustment

Bl Chack posttion of Zn pes, adjust if required.

P Check Argan Ratio, adjust to specified valus if requinad
Perferm Detector Calibration

@ Perfarm Instrment Calibration

Record Post-PM instrument performance

Bl Run Instrurment Perforrnance test,
& Record results in instrument Performance Test Results Tabile - Post PM.
BT For systerrs using ICP Expen versian 7.3 and abave, rur the falkewing Instrurment tests

Ef Subsystem Communications Test
= air Flow

F water Flow

& Gas Flows

@ RF Ganerator

# Camera Test

& Optics Test

@ Mebulizer Test

o Record the resull in the nstrumem Test Results Table

Bavmon A7 bwsed 1 Jaray H02
B b GHO4500 78 W(."_d‘ff
& Agiem Technolagie, e 255

enaslununu

Agilerit
glenit 5100, 5110 Frevenive Maintenance Checklst CI’!}SSLab

Faorm Waight 14 Dulesra

Test Results

Instrument Performance Test Results Table

Mote: These measurements do not form part of eny spacificetion end are for reference anly.

Pre PM Sensitivity Chock Past PM Sansitiity Check

Fadial Aiad * Radial Alal
Zn 213857 nm SREA PP Y ET I &954 % ERES, 3
Mn 257,610 nm SHER A045.0 qd4g 1 RELAERS Jnin e
41996 152 o SO 4% 10,3 s .4
KTE6491 rim S8R PR J4.1 4% £3.3

* Audal result is not applicable for GBOTBAA, GBO1 244 Radial View instrurmenis:

Instrument Test Results Table
Hiote: The Instrarrent Test resulis are for systesns using |CP Expert version 7 3 and above anly
Instrumant Tast Regult
SubsEtam Conmwnicalions Tes! . A &
it Pl fa 5
kioerkinesd Poss
Gas Flows Piss
FRF deremator ?;55
Camera Test Piss
Cptics Tesl Bt
Mebulizer st ?rasﬁ

Bedgion &L bempedt I1 Jarasy T2 " 4
Docume-t Mumber GANT4S00T Fage ot 1
B hgieni Trchnologies, In; 2027
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Agglent 5100, 5170 Frawersive Martenancs Checklist

ICP-0ES Status Results Table

CrossLab

From insight 1 Ducama

hgte: Thase measurements do nat form part of any specification end are for reference anly,

Measuremant Standby Mods Flasma on

Mains Volage 23147 WAz 39¢ %Y WAL
Mainz Cument Dpst A 0 es a
Imstrument Temperatune: 241y < 738 ©
RF A Florw (aenisor speed) a0 He e Hz |
Plasiia Ehiest Tormpamtisn G TR [ Y €
Wimier Flow Dscillabor Mo measurament T Limin
Waier Flow Datecior . 6%k Lmn PR Limin
Wirter inlet Temperature ey b4 e 3 ‘
Pukphiomatar Tarmgpsalus 150 < iso o
COD Termparating - &0, s -y ‘
Thenmal Stabdizer 450 b 350 T
Argon Supply Pressane Gad.87 WP =y 9% kFa
Punje Gea Suply Pressures] GAE. €6 L2 g kPa
Option Gas Sunply Frassure*| - W - kPa
Nebubzer Fow Ha measarement Q.30 Limin
Mebubizer Back Pres o Ha measuremen ym, 43 &Fa
Flaama Gis Flos Wy e e | Wy Lirvin
Aupilary Gas Flom Na measuwrsrant sopl Limin
R}'Pw:- Mo measweemen qgn4. 3 w
BF Supsly Current Ho messueETEn 1.55%

RF Supgly vohags Mo R Jos, &} v
*1 If oplian instaled

Dot oo GONTE pagellar 2

& Agknt Teshnoiogies, e 2005

Aggilar 5100, 5110 Pravinise W aienance Chicki)

Signature Page

enanslununy

CréssLab

Froe bmgr o Cuors

Service Engineer Comments (optional)

If there are any speciic points you wish 1o nate a5 pan of performing fhe instaliation or other |
ilems af interest for the custormer, pleass write in this box

Service Verification

Sardce Reguast Hurbar
fan3aAnen

Servie Engineer Name
Favmalenos 3

Sarvice Engineer Signabure:
LT

Tanal riimber of pages in this GoemaNT
e

Feworn AT, Sdued 31 Jariuacy 033
Bocurnen Kb GEI1435075
& Agier: Tachnokges, ine. 1153

Dt Sardize Complaind
e Tou Inid

Customer Marme
ppnarn  Onkong

Cusiomer Sgnature

fphown ﬁr,hnng

enanslununy

Agilert 5100, 5110 Freverritee Mamenance Checkist

Consumed PM Parts

CréssLab

Frarw bngi: o e

Produet or Model¥ Cussnlity

Part Description Parl Mumber ‘where wmed consumed
GEDA0A, GEHOTTA,
Boekal Pra-Oitie \Wingcew GROTD-6E014 fretpppeitiy !
Resial Pre-Optic Windoma GA0IHE015 all \
Agik Codl Char Coolam Flud 790037 Nk e »
Purge Gas Fiker GEIIO-E0135 all 1
Nr inlet fiker GBO00-82002 all \
High Capachy Nr Filter GEDTO-EOT B Dptianal =
Featcd ] T -7 [0, v ot i AWSEST GRS-B0002 GG ARGHATS -
Reonar sl Tr & port vabi for AVS4 GEGI-H0002 GE493A -
Fonzz solution o rnse station 2 5mm da
™ GE4TO-ET 23 EFE4 -
Barty connaesar 3, 5mm-1 S 0 GE 080 24 SPEL =
PAC st tubing Bimim od © Smm il B GBAIDEN 22 SPS4 =
Mcklitiesl Parts may be required from enginees's stock:
s chrive ekt 5410047500 5PE3 -
2 s crive et 5470047400 5FE3 -
Peristakie pump tubing, PVC SoivaFls, 3
biiged, L] R L

Consumed Parts Reference

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

# Section Mot Applicable

Part Deacription

Praduct or Modeld Cuantity
where ussd

sonsumed

FRevisior: ARTL, fesued 20 January 2082
Cocumem kumber GE014-50075
© Agilem Technologies. inc. 2082

enaslununu

Repoet Summary
Insenimeeeil Mode!
IFetrument i0
Ingirenent Sesial Number
‘Gaftwars Versian
Finmwara Wersion

Tosted By

Test Compieted On

Feesull Summary

Subeystern Communications Tasi
#r Flow Test

\ilaber Ficwr Test

Gas Flows Tesi

RF Genaratar Teal

Camera Test

Oplics Test
Aduanced Vialve System Test
Resolutian Tas

Sansitivily Test
Predsian Tas!

Agilent 510005110 VDV ICP-DES
GBI 1AIGEO15

MY 1R030001

7.3.1.8807

42

Pra Teal_PM_Kanyaksm &
TUEOZ4 518010 AN

Skppad
Skipped
Skigped
Skipped
Shipped
Supped
Skinped
Shipped
Pass.
Fail
Pass.

|

Pagaiof4
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[ Resolution Test Pass
Element Wavelengtn  Speciicalion Vi
174213 ne) ERE 648
s (185 BB nem) ZE20 E17
© (193,087 am) 51150 B30
P {2002 032 e} .20 a.a8
Cr [208,158 nm) 1340 aq8
2n {213 857 nm} 870 652
Ph {32 353 en) EL-E] 10
Co (228 815 new) = 1720 1167
Ba [230.424 nm) =940 720
Mn (257610 nm) 51330 843
Ml {280, 568 nm) 52030 RCR T
Cr (267.716 nimy) = 11.00 a0
Cu {324.754 ne ) =25.00 18.87
G (327,385 nm) 514 123
Br (338,071 nm) #3350 24.30
Ba (458,403 nim) =44.00 3347
Sr {460,732 nm} 35,00 17.23
Ba (433 408 nm) 300 2537
Ba {14171 ) 54200 26 8y
Ar {BT5 283 ren) = 74.00 58.51
K 788491 nm) < B.00 G5.68
Page 2 of 4
'
enanslununy
| Pracision Tast Pass
Pl iat
Elament W &p e
Value % RSD
As (185 980 nm) 5260 Y]
Se (196 026 rm) 5260 0.58
2 (313.857 nm) 5180 ik}
P (220,353 nm) s280 ora
Pn (257 610 nam) 160 0.3
Al [385,152 nm) 150 0.8
B (493,408 nm) =150 .87
[T 451 r) =150 032
Al
Element v Fpec
Valsa % RSD
A% (188 880 ren} =150 121
Se {196,026 fen) s 150 084
Zn (206,200 nm) 5150 .66
Zni {213 857 nm) 150 a8
Cd (214,430 nm) £180 025
Pt (230,353 nm) %150 23]
Mn {257 810 nm} ERE. I =g
Cr [257. 716 nm) 180 022
Cu (324,754 nm) s180 024
A (356,152 nm) £18D 033
Ba (453 408 nm) 5150 040
K 789,481 nm) 150 as5
|
Page 4 af 4

enanslununy

[Sensitivity Test Faill
FRadial
Element Wavslangth  Specificalion  Method  Ratio Slandard  Blank
A5 (188,880 nm) 2450 SRER 1041 T80 50.8
S (156,026 nm) ETL] ERER e B0 ™Y
Zn {213,857 nmj =14210 SABR 15008 418233 7a8.0
Pb (220,353 nm) 2480 SRER  170.7 24320 174.9
N (257610 nm) 235160 SRER 39150 IATO0E 44200
A (355,152 neri) =34 SBR 77 4BABAE 55692
Ba (493 408 ren} =340 SBR 459 186ETIGT 419038
K (758491 n) =18 SBR 57 B6038.2 146577
Aozl
Element Wavalangth  Specfication  Methed  Ratio Stancam  Blank
s | 188 880 nen} =080 SRER 1265 14868 1150
Se (196,028 nm) ERLET SRER 120 17736 197.6
Zn (206200 nm) za340 SRER 4850 £784.2 199.7
Zn (213857 nm) 17430 SRBR 22174 BALGTE 1780.7
o (214,439 nm) 242770 SRER 19123 68T246 1236.4
Pb (2200353 nm) =3200 BRER 3026 78295 4880
MR (257610 nm) 106260  SRBR 7doR2 12383 e T
G (267796 nm) = 10M8.0 SRBR 22846 1287066 34809
S (324.754 nm) 2180 S8R e OT4EI 104075
A (396.152 nm) #E0 SBR 107 132 1800s0
Ba 453408 ren) 2600 SBR 483 EOSB4ENA 1383369
K (76491 nm) 2340 SRR LB 13051802 4TENE2Z
Fagedold
'
enaslununu
[ﬁ-gnn Sumemary
Instrument Madal Agiert 510005110 VDV ICP-OES
Inszrumant 1D BE011AGE0SA
Instrumant Serial Numssr WY 1BCACN1
S skrn Vooson 7.3.1.6607
Flrez BN 42
Tordud By Feal Test_PM_Maryakom S,
Tast Complated On 112024 11:07:24 A
Rosult Summary
Sukzzyalern Communications Tast Pags
Hir Flaw Test Skpped
VWasber Flaw Tast Sxipped
B8 Flows Teet Skippat
i Henbriio Tost Swppad
m-'r;ell-'n-Tcn Supped
Clptic Test Pata
' Advanced Vake Syalern Test Skipped
Rescluticn Toest Pass
Sanaiity Test Fail
Pracigion Test Pass
Subaystem Comminications Test Pass
Diptics Tasl Fass
Feadial Asial
Intensity 3184054 TS
Wavelength 737292 LEL k]
Page1ofd
'
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Resalution Test Fass Seacitivity Test Fail
Element Wavelongth  Specificalion  Widlh Radial
Hetrda12nm b o Elernant Wewelength  Specification  Method  Ratia Standard  Blank
A (188,580 nrm) 2820 B4
z 480 SRER 1308 B77. 504
C (193,027 nm) 51150 833 s {165.980 nm) o = g
WMo (202022 ) s820 633 Se (108,026 nmi =410 SHBR ;
Cr {208,438 nr) £13.40 9206 Zn (713887 nm) & 1210 SRER 41248 440377 134
£ (2136357 nm) s8I0 &.70 P {220,353 nm) z4E0 SRER 072 25847 1382
P (220560 nerl =980 T Mn (257,610 nm) 23880 SRER 130178 2718485 4347
i) g nm Al {396,152 ren) r3d S8R a7 506155 4710
2 4 ]
:ﬁ;::;'m :?:::u ;« Bla (483,408 nmi =340 R 1387 FEGEIA0 163563
in £ o
1001988 172355
Mn (250558 nm} £20.30 1421 K qmls.&%m i) =18 SBR 48 L
Cr (267,716 nimi) =100 7.84 Ll
Cu (324,754 nm) 532500 1890
th  Specifcstion  Mathed  Ralio Stendard  Blank
st fo 2 i il s SRER 1748 1568.7 730
£ (338,071 nm)  33.50 24 40 s {188,800 nm) 22080 X ¥
Bia (455,400 nm) 54400 180 56 (195,028 nmi 21890 SRER  167.0 19524 1102
Sr (880,733 ren} = 36.00 7.4 Zn (205,290 nm) 22340 SREBR 7408 8360 831
Ba (433,408 rm} = 36.00 2644 Zn (#3857 nm) & 7430 SRER  BOEED 15881 2107
BalgHIYY r::l' s::'$ ::2 £ (214,430 rm} 4270 SRER  STELD 728529 1509
A (ETS.283 n 5 Td
RSO BAG4.3 267.7
¥ (786 481 nm) SE000 B 54 P (20.353 nm} #5200 SR
M {257 510 nen) = 10825.0 SRER XA 10065378 10440
Gr (267,716 nemi 2 HMB.0 SRER 44248 1322029 BAOA
Cu (324,754 nm) =00 SBR 687 WEIOTE  4M4EE
1 (356152 ren) ®60 588 214 HMETTIg sesal
Ba (432,408 nm) zE0.0 EBR 2606 TIITIROS  20IET S
K (756,491 nm) 2240 5BR a83 14350506 H0280
]
Paga 2of & Page 3ol 4
' .
enanslununy enaslununu
v
Precisicn Teel Pass ] Rupoft Summary
st Instrument Madal Agitant 51004110 VDV ICP-OES
Bement Wevelenglh  Specification  Messured Instrumant 10 GE011AGASA
Value % RSD ik W o
A (185 980 o) 5260 081 et Senal Nufnber 15030001
Sciftware Version 7218507
Sa (196,025 nm) 260 nas
Firmnéare Version 3442
Zn (213857 i) =150 0z2 i
esbed Post T
Pb (220.353 nm) =280 037 e o esl_PM_Kanyaiom 5.
Ny {267 6410 nem) 5150 oz pime THA2024-11:30:15 AM
(396,152 nm) 5150 025 e
B {450.408 rm) 5150 .53 5 c i
K (785481 150 015 4 b Pass
{1 st el =t ' Ai Flow Tast P
Madal Waier Flow Test
Element Wavelenglh  Specification  Measured Géa Flows Test B
Value % RSD pis il a8
As (188,880 nim) 5150 0.81 WIECETS oy
e (106027 rn) 5150 285 Camera Teat Pass
Zn (208.200 £y = 150 079 Dplics Test Skipped
Zn (213857 nmi) 2150 ] Advanced Vahe System Test Skinpag
Cd (214,438 p) 5150 &S] Resofution Test i
Pb [220.353 nm) <150 03 Sensiiity Test o
Wi (257 610 ro) 5150 102 Precision Tesl m"’m
. =1 2
Cr (267.716 nm) 50 a3 e O Tt byt
Cu (324 754 nm) 2150 05 Prs
Al (398,152 5150 03
%88 . i Air Flow Test Pass
Ba (450,408 5150 .63 i
! b A% Air Flow {ralative 765 Air Flow (ralalive
K {78548 neny s 150 (PR /] spead) spand)
1500 18,00
‘Water Flow Test -
RF Water FlowiLimin]  Camara Waler Flow  Witar Inist Temperaturs
[Léenvien} =1}
130 0.81 2085
Page 4 of 4
= Pagaiof2
' .
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| Gam Flows Tast

Pans
Mebulzer  Acual Flow  Back Auxilary Aclual Fiow  Back
Targat Fiew Pressirs Target Flow Prassum
-] o7 154,65 2,00 200 1inez
Wafaup Actual Flow  Back Plasma Actual Fiew  Back
Target Fiow Pragsure Targat Flow Pressurs
e 20 115.38 18.00 17.87 2148
RF Genarator Tost Pass.
RF Powar Supply Test Passed
RF Powar Supaly (W) 128.5584
RF Qseilalor Test Passed
FF Osclistor Frequensy 25834
(WHz}
Wark Calb Current (&) 44,660
RF Pewer Supply Curant (A) 1599
Camara Test Pass
:::‘lglﬂme Slandard Dewiation  Status
1]
Eleciranic Gifaet Test 1000 EZ228 Pagsad
Dark Current Tasi 5000 1183 Pasged
Amay Test 5 q.024 Passed
LLinaarity Tagt o118 Fansed
Lo R
Page 2 oi 2
'
enasluemuny
[Resciution Test Pass
Elemeni Wavelength Specification  Width
M 174293 nm) =940 a7%
A5 {158 880 nm) =820 &80
C (193,027 nmj) s 1150 818
M (302 032 fim) SB20 2.90
Cr (206,158 nm) s 134 BES
20 1713 B5T nm) 5870 877
Pt (220,553 nm) sa50 a5
Co (228,615 pr) =10 178
Ba (230,424 nm) 5540 T35
M (257 810 nm} 513,30 847
Mn (2601 588 rem} 520,00 1480
Cr {267 716 nm) = 1100 )
Cu (324,754 nmj) = 3500 1872
Cu (327,385 nmy) =420 .08
Sr {338,071 nm) 53350 2539
Ba (455 403 nm) % 4d.00 Ja.ce
Sr (460,733 nim) = 38.00 18.54
B4 493,408 nm) =3600 574
Ba (E14.171 nm) 4200 2823
Ar {ETS 283 nm) 574.00 58.82
K [755.491 nm) = 50.00 83,96
Page 2014

enanslununy

Rapart Summary

Instrument Modsl Agilerit S10005110 VDV ICP-OES
Inzinsnant 0 GA011AGRTSA
:InB:n.rrmntSlﬂaINllmr BTV BOA0001
Softwars Version 7318807
Firmware Marsian 3442
Tasted Hy change miroe
Test Compished On VUBET2E 10 3526 Al
Fesult Summary
Sunsyatern Commurications Test Sippad
AF Elor Teat Shipped
\Waber Flonw Tesl Skippag
Gas Flows Tesl Shipped
RF Geanerator Test Skipped
Camers Test Skippad
Optics Test Shipped
Advarced Vake Syslern Tast Skippan
Fieasiution Test Pass
Senskwity Test Pass
Precisicn Test Pass
Paga1ofd
'
enaslununu
Sensitivity Tast Pass
Radial
Elaime Wanclangth Spacification  Msthad  Ratio Stardard Biank
As {188,580 nm) =460 SRER 1108 Bisg 54.3
Sa (195,026 nm) z410 SRER 883 a34.7 1.3
2Zn (293.857 ren) ERCFaR] SRER 35354 477 1538
Pl (220 353 ren) 460 SRBR 1845 24523 1588
Mn (357 610 rm) 235180 ERBR 110886 2455253 5036
A1(356 152 ) 234 S8R ar 02744 51720
B {493,408 nm) M0 SBR: 1245 19031841 15188.0
K (PEE 481 ren) =18 SEBR 69 100414 139912
Axial
Element Waveabangth Specification  Mathod  Ralie Sandard Blark
A (188380 ren) =080 BRBR 2533 Eras k] 1953
Se (106,026 rev) = 150.0 SRER WE7 41297 T2
I {206,200 nry) =230 SRER H230 122823 e
Zm (213857 nm) 217430 SRER 63963 1575515 &0 7
Cd (214,439 n) 242270 SRER 205082 9873.7 2853
P {220,353 rim) = 3204 SRER 3Ea0 w411 ES38
Mn (357 510 nem) & 106280 SRER 211804 BAS528.7 21536
Cr{367.716 nm) =z 0480 ERBR 3084.1 131797 4 18115
Su (324,754 nm) 100 SER A a4 BDA2.B
Al (308152 nm) 280 SBR 108 ZMAES  farens
Ba (453 408 rm) 2800 SBER 10es B4B0A215  GOMZ2R
K [T65.491 nmj) 2240 SR a0z 16388406 525621
S

Page 3ala
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P
g\\:ﬁ;‘sg
AR ISELA Macedlaan e s
Pracision Test Pais ALEL SN EA S RS PRSSUSTS (‘ﬁ\—“‘\
- .
Fadial roaron o nduemal Developrmenr Nanona Food imnue
Food incdainal Laborony Sareca Censr mﬂ&n‘? il
Elemant Wavelength Bpecification  Massumned
Walue % RSD
A (188,980 £l 5280 1% Calibration Certificate
50 (196,028 rm) <280 1,16
Zn [213.657 nm) =150 Q.50
b (220359 nmj s280 o Centificate No.: EATI0014H
W (257,610 remj “ien - Client nama: LIMITEE! AMALYST AND ENGIRERRING CONSULTANT GO ATE
Address: 3 521 Ucmauk 41, Sukharet Road,
Al (386152 nem} 1,50 05
Bl rack. Pragha . Mangkok 10260
B (483,408 nm) 2150 073 s it
K (786481 nm) < 150 044 Pagi 06
Modal
e ath . Equiprment: B Mrter
Valses % RSD
Az {183,980 ren) 150 LiF:H] Manufacturer; METTLER TOLEDOD
Sa {195,026 nm) £150 0&:
n (206 200 ni) <150 nis Model: SovanEasy pH
In (213.857 nmj =150 034 _
Gl (214.438 nm) 150 D44 Sgrial No.; 1251188210
Ph (2200353 nm) =153 a8 D M. LWAE WWAT. 0 V2553
W (257 10 nm) 5150 083
Cr {267.716 nm) 5150 053 Ordar No.: NI
Cu (324.754 nm) 160 oga
Al [3B6.152 nm) 5150 S Operation No.: BMTIE01
Ba (453 408 ren) & LS50 L)
Date of Receipt: 27 Fisbruary 2024
K (766,421 nmi <160 or ol
Date of Calibration: 11 March 2024
Calibrated by MrMEnas Somsik Approved by di
Specinint | MrPharmphst Temsi® |
Maanges, Govisian of Galibeation Laboratnry
Dt o I 12 Mareh 2004 Faszonsitie o tho Techrical Marogemest Team
The uncerientin sre %1 e conbrencs potebebty of ecprocreeley 3%
T Gl o st o sConigseg mih T (3o D908 0F BoTedasion granssd by F Thas Laassery ACCrediaion Sohame which has sessmes
Wl Sl TR CACRLEYY OF (0 MECRMATY A 1N YACAREATY K0 TGRS Aol o N Nt NS o MUY reakoed X the
comweporeing nationsl wsreisns isborsioy. This ceriifcais. may not be meomduced ofher s in Al soosst wih thar prion erben soprovel of Hhe
Hutana Facd mibis.
Page 4 of 4
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curclanon for imcueinal Development Masonal Food insffue

Food kvl Latsoraitny Serecs Caries BRI
Calibration Report

Cartificate Mo FATIR-BA-0

Equipment: PR Fmoiutior: 07 pH L
Masulpore  VETTLER TOLEDD oniee L T
Sariad o 1131188392 Trae: Bwnch top.
LTS AR VAT 2R

Dabe of Calibration: 11 Mmreh s Pegeiold
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Calibration Report
Cerifficate No.: TN
Equipment: [T Resplation: 001 g4 "
Manifactarsr  WETTLER TOLEDD o SurEanipr
Beaifn:  @ITAmRW Type [
L LUS LAE WAAT 395
[Datn of Catbration: 41 Maazh 3834 Pagalals
Calibratice Results:
1. Caltrasion of & Misr | Masust Taspnrstun Compurmmon ot 3§ )
et yahas ke St 04 V)
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L im¥} e - 1ami (LR}
T FIFETT 214 [T [ )
[ ;LB ) =0 nss 200
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2 Catimorion of B Meter with Electrods | s Tor pa s SoTparmatas & 28 °C )
Fravinment o+ Bevwuoe Tyos. Compres Facaods
Wmsisciorer:  VETILER TOUEGD LL
Sacial Ko 3083071 [.E Y
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Calibration Report Calibration Report

Cartificaba No.: FEATIR301 Cariificata Ne.: JAATIROIT
Eguipment: Digitad Thawrnoragrinr with AT (81 wier ] Eguigmuni: Digini Trwrmoesgier wih RTD (pH Waier]
Resoupen ar g Wogel S fay g Arscuien & g B SresoFauy gH
SeriiMe: IR DS UAS WAT 10553 el Mz Y W UNEWAT 22553
Masutachirer:  WETTLER TOLEGD Mastaciser  WETFLER TOLEDD
Dz of Calibration: 11 March 2028 Pagedot§ Dade of Calibration: 11 March 2034 Page §ol 8
Locason: vl Caktylin LICOnssns. Haknal Fiod Feskas Caibration paint: 189, 250 i 36 T
Emsrasmert Gendison: Artier Tarnpeatene L ‘Caibration ek
Aulutres Hurvisity % e TW & - Thanmeste wirk srsoriand i fued bt ar ovy b io 8 minimum: pepiing! 100 mm
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Certificate of Calibration

Calibration Reaulta:
pH METER Cantificale Mo COT240167 pH Scale
SavenEasy lssied Dalec B Agiil 2084
Serial o for (0L 1230525212 UAE WAS D03R2553)  Jab Moo WO-00024208
Manufaciurer METTLER TOLEDD Pags: 1of 3
Elecirode Serial Ma.: 1156863 Miodel:  InLab Sofds  Brand.  METTLER TOLEDO Input pH Meter Reating Uncanainty of . .
Comeilian: I Ceredion o ) | Crvenge Factor (K}
_ Amiv} [miv} Emar {miv] ipH)
Clstomen Unlbe.d Analyst and Engnaeﬂ.mcumlmntcnmpnw Limitad e = 5 o p— o
3 Sni Udomsuk 41 Sukhumvit Road,
354,66 355 o 100 0.58 200
Banpckak, Prakanong, Bangkak 10260 Thaitand — —
H58 256 0.0 200 0.56 200
Ermh 4 Condilor: 4 B & i w 36 64 a7 ik 00 .58 200
Humidity BD  WERH & i5 WA 17748 178 oE2 4.00 058 200
118,32 118 032 500 0.58 2m
Calbmaion Placa: Ervironment Leborstory, DKSH Technology Limited.
; =813 5% 16 [ 058 200
2633 Sukhumvit Road, Bangchik,
a o 000 700 (.58 200
Phrakhanong, Bangkak 10260 Thalland B SR -
59,16 -58 018 800 0.58 200
Caltwalion By: Miss, Oranwin Khlaiphioi -118.32 ~118 @ 800 ose 200
Calibration Dale: 9 Aprl 2024 17748 -7 .48 W00 (.58 200
The Medhod used: In ouse mathed, CAL-WI-58, base an ASTM E T0-07 236,64 38 o6t 11.00 0.58 200
Tracuabilty: This cerlificate i traceable to 51 Unils, Sample Test is assured through primary 20
menuremert melhod Hamed cell, rough CPAchem Lid. (ISOMEG 17054) Cariifcale o s i AL i b
Mo, G38377, 931BES, G31664 And pH Scale raceable 1o the SI Units martained by -354.06 -366 - 1300 058 200
Mational Irstitite of Metrology (MIMT), Thaland thiough Indusirial Foundatisn ae1z A 0z 1400 058 200
Elecirical rd Elacinanics Instituie Carificate Mo, CAZIZINIS0E
£, £
Terion
[izs Oranwirt Khlaighlai) (Mr. Kilinun Srifawank
Prarsan in chans Autharized sigratary
Thin certificais is Beusd s unis of resoUEEent sccording o B inkerebossl Synlem of Unils J5) 1 provides beoasislty of mssowrsesent o nleralioosl
O AR BRI OF D SSO0OATEE Aaional SN IbOIines.
Tha mrassLreTant JEoatBnty IREC § FW SEAtdE! UNCETSTY WHOT (I abtaras Yom the Rarcand uncertenly rulsohed by ha covemmga teoor o2 B
et i b o DO o GOpeOneably BE 108 MBSO £ SEEERAGE W 158 D 18 Expiuiian of LSO i MSSEs0reas) [EUM1
Thasa reascits may be Fiaciec by davistions fom apecifiec condsans. The madis resds only 0 10 Heme waies, caltraied or seTplad. The rapar ahall not
o rmgchcnd emonzt i bl it asmeovel of ORE Tadwokary Listed
i Borgmpery pon'talnd dosin e femptiary e Tl e
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Catilicale Mo COT240187 Pagadol 3
Practical slope and zeo paint®
Tha three-point calbralion using Ihree slardand bulfes solusions; pH 4.008 , pH 5985 ard pH 0,997

“During calbraton, dsplay of pH meter reacing: pH 4.00 . pH 7.00 and pH 10.00
The practical sipe of the pH slecrode; ST.01 (miviph),  9B.37%

Thea zera point of e pH electrode; B.&8 (pH)
Sample Test Results
Standand Buller Uit Unier 2 Ureertainty of
Diffa Coverage Faclor

Sokition (pH) Calitration {pH) e ) Mieagrement (pH) by ™
4008 399 0 00070 Zm
=L o0 a.ms 0.00E1 2m
B.ea7 1002 0.023 00074 am

" Calbration Marked * ol TIS) Accrediied ™ In this Certificale have been inpuded for compledeness.
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Cartificate Na.: C15240373

Page 2ol 2
Ri d aqu
[ | Corlificatnpo | Cal.dwin | NextCal date
[ Digial Themomater wim Prose | oReaaora | aMayzs | zmayzd
Calibration Results:
Witheut Adjustment
Sensor Type: RTD Chanrad- -
Diamates {mm) 4 Length {mm): 125 Immession {mmij: 118
Calibrate Point {*C) | STD. Reading {*C) | UUC. Reading |"C) |Comedion ol LUE "C)| Uncedainty {+ °C)
150 15.010 15.1 Releh] QOTE
=0 25,006 251 -0 004 Q076
%0 5,004 im0 0. 004 (R
Tha End of Cartificate
tite Bemowwn wwhalad e
DSEH Tacheologpy Limfied
TSR e okt !
wnaslumugu

Devaring Grewth - in Asia and Beyond, CALFMLCHE14: 08 Dt 2022
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Certificate of Calibration

WRLTE
ettt
Equipment: Digital Thermameer with Probe Certficate Mo.: C15240373
Bode: SavenEasy pH lsgued Dale: 08 Aprd 2024
Sertal Noo 1230525212 ok Moy WO-D0024208
Mamdacturen METTLER TOLEDO Page:; 1of2
B0 Mo LIAE 'WAS 00GR2E51 Conditiorc In Condiion
‘Customar: LUinited Analyst and Engirearing Consukant Company Limied

3 Spi Udomsuk 41 Sukhumyit Road,
Bangckak, Prakarang, Bangkok 10260 Thaiand

Ervilonmeni Condiion;  Tempersbane:  22°C 3 - R o]

Humidity: BO%AM 2 0 %AH
Walage: 220 WAC % 0%
‘Caliration Place; Therma-Hygro Laboratony, DKSH Technology Limited.

2533 Sukhumvit Road, Banpehak,
Phraiharang, Banghok 10080 Thaiared

Calioration By: Tr. Mateakam Msjs

Caliration Date: (13 April 2124

The Methad used: In hiouse methad, CAL-WI-19, by comparision with standard thamemeter
Tracaabiity: Thig certificats is raceabia to tha Intematonal System of Unit martained by

Quality Rebom Co.Lid, (OF) Certificata No. QRZS-10TI

e il

[Mr. Nateskam M} {Mr, Pramote Ramrang)
Pemen in charge Authanzed signatony
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Certificate of Calibration

10, He,

Canditian As-Received:
Rstabvad Dits
Calibratian Dabe |

Submitted by :

Ambisnt Temperature =
Ralative Humidity |
Calibration Procodure @

Calibrated by :

Approved by |

1 b Unnepphol Harachal
{ | Ponpan Paipim
{1 Bathip Meangmal
insue Diate ;

TECHNOLOGY PROMOTION ASSOGIATION (THAILAND- JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES
5348 PATTANARARN FOAD 501 10, SLANLLANE, SUANLUANG BANGKDK 10350
TEL 0-2717-3000-20 FAX D-2719-5484

CertMo.: 24CHINS
Paga.: 1ol 2

Turbidity Malar

Dhabelion

TI006R

NM20560107

LIAE WAT.DE6Z56

U Them

05 Saptember 2024

05 Baplember 2124

400N TTDEC

Linibed Anahyst and Engineenng Corsultant Co..Lbd
2 Sol Udomnsuk 41, Bukhumyit Rosd,

Bangchak, Prrakhanang, Bangiok 10260

25 & 2.5 "G

5+ 200%

Ini - houss method © CR-CH11

Direct massuremant by

using Formazin standard solution

‘Walniak Sirffhean

Sty

Appraved Signatary

& Sepiember 2024

‘The Uncartainties are for a confidence probability of appexirbely 35%

Thia carlificals iy 0! be sepssdeoad ol [han n kil ecupl e s prios witle
Agproval of T Fesd of [abbraion and Tesang Esvpmiam Sardoes:

lﬂﬂ?l"lﬂljmtlf]ﬂ

DHJE Services Do Lid

Services 32 5ol Ladprac-Wenghin 33, Ladpmo-Wanghin Rd.. Ladpan, Ladpran, Bangkok 1620
P : +685 {012 18 2054, Frrwil - degeservicssinfodigmail com e
CERTIFICATE OF CALIBRATION
Certificate Na, SP24-018 Page 1 of 5
Custamer United Analyst and Engimeering Consultast Co. Ltd. (Head Office)
Address : 1 Soi Udomsuk 41, Sukbumvit Road, Bangehak, Phrakhanong, Bangkek 10260

Lacation of calibration = Lahoratory 315

Equipment : UV-Wis Spectrophotometer
Manufacturer : Agilent Technologies
Mode : Cary 60

Berial No. : MY 15410008

I Na. 2 UAE WAT.D2VI55E

Received Date : 7 May 2024
Calibration Date : 7 May 2024
lssme Diate = 9 May 2024

Condition Instrument :  Good

Calibrated by : o 5.;‘)'

Approved by : i

i MirTanwwul Ristidach )

Tehmical Manager

Thie el i, st 5 gl vty 1o st shorvs calibrmsadt inom wd was Foasd scoumis n chown o dets and place of calibreton cely.

The mcamrmrec capubiEly o e kbssutorny s (5 WRGENET W Moogriaad saioesl sanda asd it U mEuree rekee ® e cepending rtona
standurds bormory. This covtifica may rot be sprodued otber fan in Mol swept with the prior wrinm appeoead of fae DOF Services O, Lid.

{ M, Chonthicha Sangrgem )
Quality Managee

tonansliinauRL.

Cert.Mou: 24CH1118

Page.: 2af2
Condition of this cjiieation result
1. Refarance Standard Instruments -
Instruments Sarlal Na. 10 He. Cartificate No. Dus date
1) Thermo-Hygrogragh 11083268 1HECHG 24H1aT2 12 July 2025
2) Electranic Balance 1126143764 140RC004 e Y] 20 Fab 2025

= This Canfication s tansabie 1o 51 Throught Technckagy Promation Aseacition [Thaiand - Japan]

2. Seandard Material : Tha Formazin suspension has been prepansd gravimelrs from

Matorial Manufaciurar LotNo, Aszay
1} Haxamalhylanetelramns HIMEDA DO00aa3ey UGS
2} Hydmznium Sulfata HIMEDWA DO00522014 D940

3. This certificata is valld only %o tha item calbrated on date and place of cafbration.

Calibrafion result
Parforming fiva - Formazin suspension standard curve by using 0,20,100,400,500 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC® Reading Uncartainty of | Coverage
FOrmazing s pension Measurement Factor
(MTU) (NTU} {2NTU ) k
o Do 2.0081 206
m 2 03w 200
1 100 075 2,00
40 4 15 206
800 B 21 247
Remdark - UUC" = Unit Under Calibration
= NTU = Naphalameiric Turbidity Units

The reporied uncartainty of MaasurEmANt was basad on & Standand uncarmainty Mutipied by & orwraga
factor &, provicing a level of confidenca of appreximatsly B5 %.

-olg-

mrms‘laimuqu

DOE Servives o Lid.

DOE ¢, yices 2 SoiLadmo-Wanghin 35, Laiprao-Wanghia R, Ladsras, Latpran. Barghak 10230

Phone : +66 (911 538 1054, Erail : demerviceinfo@ymail com mcrmmem
REPORT OF CALIBRATION
Certifieate No, :  5P24-018 Page 2 of 5
Environment Condition : Ambient Temperature 28 £8 C
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-11 Based on ASTM E275-08
Certified Reference Materials :

Manerzal Serial Now Certificate Mo, De date
Absobance Standard pel 25760 115663 25 October 2025
Absobines Sunderd st 25757 115638 25 Ocioher 2025
Wavelength Standard sct 25806 115657 23 October 2025
Wavelengih Standard set 25758 115665 25 Oclicher 2025

Traceability : This certification is traceable io the Interastional System of Unit maintained at Mational -
Institute of Standards and Technology (MIST) through Starma Scientific Limited

Spectral Band Width of UUC : L3 om

Sean Speed of UUC : 60 nm/min

Sean Interval of ULUC : 15 mm.

Resolution of UUC ¢ Photometric  0.0001 Abs.

Wavelength 0.1 om.

wnanslinauay




DHE: Services Can L
DQE Sarvices 32 Soi LatpraieWanghin 55, Ladpras-Winghin Bil, Ladprin, Ladpe, Bangeok 10230
Pl ; +66 {N)2 53K 20546, Email : dipemerviosimiEgmail sem Eriertor]
REFORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results 1 Without adjustment
Photometric Aceuraey @
Wavelength | CRMs Values | UUC Resding | Correction Uncertaingy | Coverage factor
{nm.) [Abs) (Abs) (Abs) {Abs) ]
0,000 00000 00000 00028 200
0.5780 0.5747 00033 [EXVER 200
0 10454 1.0438 00046 0029 2.00
21876 1.1832 0,06k DR 200
0,000 000N 00000 00028 200
0.559% 0.53581 000 14 34 200
o 1.0239 1.0231 00008 D35 200
21230 Li2e D001 L&D 200
0000 0000 00000 D28 2.00
0.5230 0.5184 00k 00030 200
" 0.54633 054614 00019 00029 2200
L9753 1.9731 0002 OO 200
0,000 0.0000 0.0000 L0028 2400
i 05181 03150 0,001 31 200
L0002 09964 00038 0.0033 200
1.9973 1.9914 0.005% L0088 2400
0,000 0.0000 0,000 00028 200
0.5517 05485 00032 0,003 200
= 1.0803 1.0772 0.0031 L0034 200
2.0373 2,0293 0,080 0LO0HEN 20
00000 00000 10,0000 00028 2,00
05591 0.5565 0.0026 00031 200
= 10518 1.0482 0,036 0L0KEHN 2060
1.5274 19202 0.0072 0.007% 2,00

wensaslanaLeN

DOE Serviees Ce, Lid.
DQE Eailes 12 Sed Ladpme-Wirghis 55, Lidprac- Wisghin Rd., Ladpren, Ladgos, Baghok 10230
Phiiie: : i (2 53 2054, Enadl 1 Sqeservicesinfoqigmall com mzme s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of 5
‘Wavelength Accuracy :
CRMs Values | UUC Resding | Correetion Uncertalmty | Covernge facsor

) {mm} () (.} k
24172 2420 0218 018 M
27945 2795 005 018 200
2E781 me 08 aig 200
3306 kR 016 018 2.0
360:93 360.5 043 018 200
418,59 4180 4% a8 200
#4594 4455 10,34 a1k 244
45366 4513 .36 018 200
6002 4598 01 a8 200
536,59 336,00 0.5% Q18 200
63798 638.7 0.72 018 200
431,38 430.8 0.58 .18 .00
47250 a4 L311] a8 200
51347 513.7 0.13 LAE) 2.0
528.88 5291 0. 018 .00
737 LpkE] 033 018 00
585.35 5B5.2 015 .20 200
684,40 685.1 -0.70 018 .00
740,72 1.4 068 0.20 00
T48.55 481 055 LALS .00
807,00 B07.3 0217 018 .00
M08 8793 Rilin] 018 100

Bomark ;- 1R = Unii Under Calinration
« KA = Mot Avaalile

+ Thae remst expmereind urnerbsinty 1o cssmaresment U is st e e e eromsisty o momarteed eakiphed by the crverage faor i

whih 557 ol Tk COTRSPONR 5  GrTVaTAE PrOSSIBY of SRSy 99%

- ® indicaie non 15 scoreised
- End of Certificate - wﬂﬂmuﬂ}l.

D Sarvices Cn. Lsd
. 31 Boi Ladgrac-Wanghin 55, Ladprao- Wanghin fdl, Ladpess, Ladpean, Banghok 10230
Dae Services ! %
FPhone ; 466 (012 533 2054, Email ; deeervicesinfiyrs cm iz
REFORT OF CALIBRATION
Certificate Na, : SP24-018 Page 4of 5
Photometric Accuracy @
Wavelength | CRMs Valwes | UUC Reading Correction Umcertainty Coversge factar
() [Abg) (A} (At (AR} i
i 00000 L0000 QL0000 D050 2.00
OT46Y 0.7435 00034 00037 200
o 00,0000 0.0000 L0000 (050 2400
08674 08639 00035 TLO0ED 200
Siy 00000 0.0 QU000 LEELEN 2400
02918 02907 00012 051 2400
= 00000 00,0000 L0000k QU050 200
06430 0.6402 00028 00055 2400

wnaslunsusy
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| I I ALEUE TS S SRS ELE T E,;\
Sl ey ey e — i i U halsd
wcsair ol w00 indusirial Labonsiony Semice Certer CALIDRATION 3081

Calibration Certificate

Certificate Mo.: F4022B3-002-01
Client name: URITED ANALYST AKD ENGINEERIMG CONSULTANT €O, LTE.
Address: 3 501 UDOMSUK 41, SUKHUMYIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page 16l 4
Equipment: Electroaic Balance
Manufacturer: METTLER TOLEDC
Modal: XSR2050U
Serial Mo.: C210685354
ID No.: UAE WAD. DD/ 2565
Order Mo.: 2002283
Operation No.: 2302283-002
Date of Receipt: 2 Apsil 2024

Date of Calibration: 2 april 2024

Calibrated by srierssut Prapesuttipong Approved by %
Scientist { Mr.Pharsphst Tusnjit )
Manager, Division of Calivation Laboratory
Distm of Fismsi: @ april 2024 REspanside for the Tochnical Mansgesent Team
The are for & [l ¥ of 5%

This Certificate is ssued in accordance with the condibone: of acoreditation granied by the The Labonatory Accricktaion Schemd
which has aeeessed the measurement capabiicy of the laboriory and i raceabiby io recognized retional standards and o the
units of maasuresnt makioed a1 the comespencing ratonal Sandants Rboralory. This conficate may ot be repeoduced other
than In ful mecept with the prics wiittes soproesl of the Mabonsl Food Institne
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Cortificate New: 2402FE3-002-01
Equipment: Esctrona: Belance: Marufecturer:  METTLER TEREDD
Modek  SERIEEI Resolution: 100301 300001 g
Sariad N C2N0SES308 10 M| LIRE WO DI0/2565
Capacity: 31 5
Date of Calibration: 2 s 7004 Pagedaid
" o Ay M3 0 0% T el el 478+ 25 %
Place of Calibeation: shormaey, UMITED AMALYST AMO ERCINEERING COREIATANT i LTD

Condition of Eguipmant: G Condnse
Condition of This Results of Calibration:
1. Calsavon Method: W Method W-MA-DO1  n-Hiouws Method buned on UG Lak 14 : 278

Staratand Weighe Cises £3 mg = 2009 [T S TEE MIDAEEE B gl 2004
Inptraimaint Madel Serial Mo, Calibrated By Certificate No. g Date
Thaema-shgrn Hstnr BOH-HI NELBTH 014115 ity Rt CRMAME 9 Fetyusry 225

1. This cersioation | racrable tn 51 UKIT

4. This cacioatn s cactfied only for the Inilrweet we Caliieatsd

5. This resut of cANSIEtON s feund Sccurals an Shown on SHE aad e of Lt aely
Callbration Results:

1. Repeatability of Reading:

Morir Vit | 0 b |

2. Off-Center Error:
Rmpan! 100§ ik pCES 60 Sral [0 VEIOUS ESTON B PO

(o &N
| ﬂ':—-’j JII.
ol

The balence ssadig cortredl & gves in e ke

1
L p )¢ g )t g 3]l g9}
1002000 100 noan 00999 949.9599 180081

F-C5-002 Revison; O] Diafe: J0-04-85

Y &,

- ABAS S LR LSS aan 1ULa T 3 ]
l I I AU SR e TS TS SUEN TS /_‘@}f
Froundsion for indusirial Ceveioprend Masonel Food mtiuis e
Food inchsirial Laooraion Sevace Cener m'f unﬁ

Calibration Report

‘Certificate Mo.: 2402 383-002-00

Equipmiznt: Bedrivnd Baasis Mandactunes  METTLER TOLEDD:
Madal: SAIRDU RAmsolution:  §.00001 g/ 09001 o
Sectal Ns.; CIIGTETH B0 Mo LW WAD T SES
Capagityn 2 g
Date of Calibration: o s o I d

Calibration Resylts:  [Continued)

Calibration Range:; L]

Calibration Adjusiment: Iniemal Calhation

3. Departure froen Mominal Valse: (Fange: 0 - BO g ; Aesabeon: 0.00001 g |

Rorvral vsar S urke Rsriage rming Comection Uroenrty Corverage Mgt
I g 3 L 3] 5 19 ¥ (& g 3 i
Uiriwst 0000000 0.0m0 2.00008 Ooss 108
2091 0muey 0.0101 000091 0O 106
0.085 00585 00058 000058 0 O00E: 208
ni DUEEE L LELG 0 DO L
A5 05 00500 0000 opemse | 30
(%) aimey L oo 20005 20011 196
s AT LE) 2w 2300014 1%
| 10asE 100033 2081 zusons 150
] 2000033 20091 900001 Susec0? 180
5 smoaear 400001 200000 £u300000 b1
1] 10 DN 11 B0 A.00081 | D000 0
pi] i LV 0 DO AT D007 B0
£l 30 000 000001 00 BOD00S) i
£ 0 I SIL0000, =T RRLE Bl
[ | oonoss B0LCO0 200005 00311 200

F-C5-012 Revision: 01 Dete: 20-M4-65
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Calibration Report

Cartificate Na.: F402283-002-01
Equipment: Blecyones Basac: Manifsctiren  METTLER TOLEDG
Bael: DS Resobation: 00000 o/ 05000 ¢
Sorial Na.: CII0BESTH O Mo LR WAL ISES
Copacity 30§
Date of Calibration: 2 ol 2009 Aotd

Calibration Regults:  (Continued)

Calibration Range: 8130049

Calibration Adjustment: [memal Caibration

3. Departure from Mominad Walue: (Range: L - 200 ; Aesciution: 00001 g |

Wamunsl vaks Starviand Van Awprage Arecing Comection Urcenarty Coverag Farar
- | S | t® ] ie g L]
" 0000 00000 00000 00005 108
100 100 DO 10000001 05000 000015 108
e 11000007 11008001 08000 000005 108

kil 1300000 1 00RO 1R D0mi7 L -
] oo | jaeeo 05001 0w 108
140 14000014 1405000 LRl 0002 108
| 15 150 6o 130,001 o | ooz ] 108
[ 160 180 oot 10,0001 noeen | oo 108
| 1m 170 DO ik (< L] D000 | 0.0 . 150
0 0 pO0nE 200 0002 00000 | 0.00028 200

The reported urcaTtanty of mmsaTeriast vk bawed on @ sadard sncenty rubisied by @ arverig facser 8 | reeding 4

fowel of conbdesce of spprodimately 55 %
- A

F-CE-017 Rewiion: OF Dete: 20-04-05

Calibration Certificate

Certificate No.: 2500116-001-01
Client nama: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Address: 3 Sai Udemsuk 41, Sukhumyit Read,
Bangehack, Prakbancng, Bangkok 10260
Page 1003
Equipment: CHAMBER: [Hot Alr Oven)
Manufacturer: MEMMERT
Maodel: UFsS
Serial No.: BI16.1666
ID No.: UAE.WAD.027/ 2559
Order No.: 2500116
‘Dperation No.: 25001 16-001
Date of Receipt: 8 October 2024
Date of Calibration: 8 October 2024
Calibrated by e voahin Charsensuk Approved by lﬁ
Scientist [ Wr.Phamphnt Tusnjd )
Hanager, Brvision of Calbration Laboratary
Pt o T 15 Octobar 2034 tar tha Technical Tusaren
The uncertainties ane for aliby af 95 %,

Thes Cortluiand & BSU0T i1 BTHOZNCE WHIN the conditions of screditaton granted by e Thai Lasoratory Accraditation schirma
Wi bk kit e MRELRITRCNT C3ILETY OF T isbarmony and s tracestsbty bo racogried rewonsl stardands and o 0w units
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Calibration Report Calibration Report

Certificata Ho.: 5001 16-D01-01 Cartificate No.: TI0011E-DO1-0L
Eguipment; CHAMEER, (Hint dlr Dvan) Equipment: CHAMBER [Hiot Air Dven)
Hpdel: urss Semal Moo BILE.I6EE Mndel; RS Sonial Mo BILE.1EEE
Aeshtion: @1 C  IDNoc  UAEWAOLDQRSSH Resution: 01 0 IDMo:  UREWARDZTIISER
Hamalacturer; MEMMERT Mamlachuarer: HEMMERT
Date of Calibration! B Dctober 24 Page 2 of 3 Date of Calibration; B Dctober 024 Paga 2ol 3
Calnration paent: LO40,140.0 and 1800 °C
Location: Labeatzey, UNTTED AMALYST AND ENGINEERING CONSLLTANT 0O_TD. Calibration result: i ¥, o
Enviranment Candition: At Temperstars | 303 £ 1) % Canbration | Temgeraturs | wewires | Line valtage o = =
Relative Hamidity [ 5 =z 11% Condiion i) Humidity (%) o) H
g { 20 & 35k N 293 54 2.0 c o wl 2
Max 3Lz 56 250 i o
Tabbel : Reparting of Temperature = s
Candition of this resalts of Cafibration: g e p i et i
1. This instrument was caitesten by insert & standard thanmometer min &8 chasber aed cabbranion acconding o m rEl 72 73 74 #5 T FY a8 T £ (7€)
W-TE-084 Basedd on TLAS G-20-1J02-08 (E]: Guidelines for Calbration and Creches of Temgeeratyre Controlied Enclsuras. a0 IORES | 10066 | 100.88 | 100.6% | 0S40 | 0356 | M0E70 | 10410 | 10405 [E:]
- The: temperature scale uead was based on [T= - 50, 1408 V3085 | 139.53 | 13587 | 135,88 | 14067 | 19000 | 135060 | 140.25 | 140,33 i
- &l datas show below veere fnil values and the intial data may be obained upon request. W00 wegd | 1727 | 170 | 1797 | 18008 | 18006 | 17941 | s | 1809 [T
2 Reference Standard Erstument © Tably 2 - Reporting of C Result
Instrument Meclnl Savidl Mo [ID Mo, | ComificateNo. | DueDate | Through LU Sutting UUE® Resding (') Saabsility Uniformity | Gwesall Variation
Dl Thermometer | 399728 M08 TeeaneD | smnozns | MATIONALFOCO r'ey W MAX | Mestage * ) 1) e
with semscr RTD: CHF ) ATDE 20-308 INSTITUTE LH.O 140 1040 1040 0.5 .48 .88
1. This conicne = Beomabie I Inbaratioos | Systees of Ui (50 Unksy 1300 1800 100 0.0 0.13 amn 1.2
4. This certficate was certied onby for the instrument we Cabbrited e Jay 1 L] Ll e &

5. This resudt of calibration was found acrurate &s shown on date and place of calbeaton only,
6. Condilion of Cakbrated tam :  Good
LRI Descrighinn §
Time of Record 1 Hour 9 Hiule AL 104.0,140.0 and 120.0 °C
Fresh air Damper

KgtE  The quotsd encertaisky indude ® Statekty ® snd * Leading effect {20%: of Temp Uniformity] *
LUC* = Link Under Callbration
Stabiity = One-Salf of the greatest maximum diffenence of messured temperatunes ot ooy one sereons,
for at beast haF an hour efter reachng Slasdy flite.
Unilgrmily = The massmuss difference of measured temperatures &t sny sensors and the maasured
termearaiune @ the meieencs location which are cbeenved ot the same tme.
Coserall Vanation = The difference of the mesirum and minisum measered temperatures througout abseration bme.

7. Rmsyk of Caitration : m.mummdmwmmmmummumnwmﬂwwwwhmhlpnmEa

lewed of confidence of aporoximaiely 55 %,
RS o e——

F-C5-013 Ravisior: 81 Dutn: 200445 F-I5-007 Rawmcn: 01 Cite: 200088

i TeTe amem
Reguest Mo, 25-67 7 0275 MTC. ACLNo. 358 / 67
Request No, 25-67 / 0275 1/5 WATC. ACL. Mo. 358 / 6T
CALIBRATION CERTIFICATE CALIBRATION DATA
1. Holse Lewal
MOMENCLATURE : 1. Atornic Absorption Spectrophateeneter *Aglent Technologias e = = = = = = ™ =
Model AAZAOFS, Serial Mo, MY13160001 GO006 | 0000 | 0R003 | UBDT | L0GH1 | 00005 | Gu00s | 00004
2. Working standard solution “Inorganic Ventures™ 0001 | 00017 | GoO0 | O00sE | 00001 | G000E | D00 | 20007
Wulti Analyte Custorn Grade Salution, Lot bo, 52-MEBETS610 Q0006 | 00017 | 000X | LMOS | 00005 | dOose | Aol | G0
SUBMITTED BY : United Analyst and Engneerhg Consultant Co., Lid, 0001 O0E QU0 00005 0004 <0003 Q000 0.0010

-0oan e Q01 0nmd 000t Q0000 o0 -uooaL

3 Sed Uderreuk 41, Sukhurmit Aad, Bangchak, Prakanong, Bangkok 10260
achak, 8. aon11 | aoe | ooorr | onee | onee | aocee | amos | eoom

CALIBRATION PROCEDURE : 1, Performance Verilication of Momic Absorption Spedirephetometer ooz | ooes | 0oo1s | oooos | oooe | -Gooos | ooy | o
TWES00- 02303 00005 | QOXLE | 00000 | 00006 | 0oo0A | 0oool | onons | emir
2 Estimation Uncerainty of Measurement in Analyticsl Cherlsiry (QP-513) om0 | oo | ool | oo | ooos | aowzr | oo | oooor

Absorbarce oz | o001l | QO0dE 0008 | noeed | noond | oanoos | ool
Qpo03 0.00S 0005 ool 0000 000 | 00003 | Qo
apis T 0005 0.0007 0.0000 00007 O000s 0.000%
000G | Q001E A0 06 Beleiid 0oLy 008 oo

CALIBRATION RAMNGE: 002, 0,10, 0.30, 050, 070 gl 30 228.8 ren.Cd, 0.10, 020, 050, 0.50, 070 me at 3579 nenCr,
0.05, 010, 030, 0,50, 0070 mg/l at 2247 nmuCu, 0,10, 0.30, 0.50, 070, 1.00 me at 208.3 rm.Fa,
D20, 050, 0,70, 100, 150 el &t 2070 nm P, 0005, 0,10, 030, 050, 070 med at 2795 nmin,

0010, 030, 0,50, 0,70, 1,00 mgfl at Z32.0 nmii, 005, 0.10, 0,30, 0.50, 0070 med at 2125 nmaZn s | ool | omor | ceoor | oooor | opoce | ooooe | aocor
‘CALIBRATION DATE. : 2 Febniary 2024 ooy | onoiz | oot | coonr | oo | ones | onoto | oomeos
REFERENCE MATERIAL : Traceable Lo MIST “Agitent Tochnologies®, *CARLD EREA™ uwooos | opows | ool | 00004 | oweos | oooce | oooor | oopcor
Cadrmbam Lat No, 006580926, Chromium Lok No. 0112584886, Copper Batch No. T117058A, ke Batch Mo, TL2S0STA, 000 | 00018 | ods | eomd | 0uoos | oooor | oDoota | 00008
Ll Lot Mo, 1227873, Manganese Batch Mo, TI0RZZRA, Kickel Batch Mo TZT01T8A, Zine Basch No. TH2104 0008 | A00iT | 00001 | oeool | 0z | oo | ool | Qa2

onoo | oo | oooor | oooom | ooons [ oo [ oooo | ooms
onocd | oot | o008 | aocor | ooces | oo | oomce | oooe
dresmge Abmorbrce | 000 | ooot | aoon | ocon | cooo | oo | oo | oo byfs

AMBIENT CONDITIONS : Temparature 25 + 5°C  Relative humidity 50 = 20 %
The Atomic Absorption Spectrophotometer has been calibrated against Reference Material

traceabile to National institute of Standards and Techrelogy { HIST § by The Analytical Chemistry Laberatary. (E Y
The results are attached herewith. :
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TeL 46640 2577 9000 Tl (841 0 23300 LAT200 e 115 114 T“'-Bmﬂmvﬂ.w.' Tei.l_s-e!n‘s—ism .-H Fs@-;:s;;:_\;um 118, 116 T Wmﬁﬁ 228, 52
Fas (84 0 2577 2000 Faw. 4881 0 7428 D145 Fase. (56110 2579 552 Fad 5630 Z57T 9008 . (] 4

Eommeal . rumpmgt o th Wets e uroeth  Enad : gl Eerad: shr.orth E-mi : numpekdtise oo th Websitesswtitroeth  E-mall - mtegtidren th Eomail - sumaeegtistrocth



Request No. 25-67 / D275 245 MTC, ACL. Ho. 358 / &7

2 Precision

Elpment | Conc, Absoabarce L 50 |%eRS0Y
Img/lh Ak,

ANZE | WOITE | Qu0OTE | 00089  0.007S | QOG0T | 0.0070 | D007 | QW07 | 00T | D.006T ( QU007 | 0000 | 515
o | 00 | O TO0E | CoI00T | 00 | 009eT Q1000 | 0uose | 01006 | 0100 0.0 005 | 0.0 | Q100 | 0u000E | (a6
AT | 02301 | DEI0E 02277  0.2%05 | 02310 | 02255 | 02250 | 02293 02305 | 02256  0.230 | 0u010| naz2

018 | auocma f Sn00se | o.00%3 | 00006 | Q0004 | (G065 | 00000 | Q0necl 0,000 | 0.00%) Q009 | 000G | 275
o 030 | 00241 | QW23 0.02271 | 00238 | Q.03 | 0u0226 | 00231 | Q0E23 | GO0 f 0.0231 ( QS| GuO000s | 275
070 | duinsi | colsin | 00500 [ (053 | aided | (0Sai | 00500 | 053] 00515 | 0050 | 0081 | 0oE | 163

005 | 00081 | 00062 § 0.0054 | 00061 | 0.0067 | 0.0065 | 00061 | 0062 | G006 § 0.0061 Q006 | CuO0a | 500
Cu 030 | SunatR) coDann {00603  00S0T | QL0405 | 0.0n0a | 00500 | Q0400 | 0,006 | 00600 | 0040 | Qo008 | 1.58
070 | 00960 | QU0S60 ) 0.0960 | 0.0959 | 0.0597 | GuO9SS | 00952 | 00F52 | GOBSE | 00955 ( QGG | Cu00as | 0.48

040 | Qoo | SOty {00000 f 00100 | QL0009 | Contes | 00406 | D008 | L0108 § 00402 | QLOED | Qe ] 338
Fe 050 | 0024 | D015 | 0008 | DURET | 00421 | 0S| 00413 | 0430 | BUOAZL | 00008 | 0042 | DuOD0E | 135
A0 | SuDEHD | O | 0BT | 00634 | Q0ERE | CudAT | 0.0830 | O3S G.0a57 | 0.0645 | 0084 | D0ME] 192

020 | uoore | 00 | 0.007 {0007 | Q.00 | 000 | 000 | 00T | 00T | 0007 | 0008 | 00008 | 1T
Pix 070 | 0E7H | AT GOITE | D02ET | LOER0 | Culded | 0037 | D0ETA | .0 | 00060 | {LIET | D000 | 1.45
150 | 00531 | Qu0Saa 0.0557 | 00555 | 0.0537 | Cu0Ses | 0.0%30 | D0%E | QOS5 § 0.O5ET (0035 | Qu0004 | 080

0F5 | 003 b6 | CuOLOT | 00 100 | 0UH0E | 00808 | Curl08 | 0.0 52 | D30T | 0u0R 0 | 00408 | QubEd | Q00030 3,85
Mn 030 | QL0650 | Qu0sas | 0.0699 | 00651 | 0.0836 | CuO60s | 0.0639 | 0066 | QOG00 | 0.0628 ( (0SS | QU003 048
070 | 01863 | G165 05459 | 01671 | 01475 | CU1aT4 | 0L1GET | 01473 | 01467 | 0.8858 0147 | Cu00S| 0.56

0o [ uooms | euoo | o.009 f o100 | 00002 | Geonss.f 00100 | 000us | aoosr | o.o0w | 010 | aocrs] 3,09
M 050 | 00843 | Q0433 ) 0.0028 | 0.0644 | 10430 | CuDAST | 0.0044 | 00437 | Q0433 | 0023 [ 0044 | Q0005 | 1.00
LA | DLOBE | o000 | 0,065 | oY | CLOELE | Oupees | .0H1 | 0SS5 | Q0R1S | 0.001% | D | Q0008 0559

005 | 00¥M | G03TT ) 00573 | 00577 | 00374 | G0ATT | 0.0573 | 00371 | Q0371 | 00T [ D037 | L0002 ] 041
o | 030 [ 1RES | Q1SRN 00GTE | 00 | (1PTS | OISR ] 1055 | (LIS 0,057 [ D00 | (19 | 00007 0AT

’
070 | QA0ET | UADE] | QADTS | DA0G] | [La0EE | O3GEE | 04042 | D035 | 05603 | 03097 | 002 [ DuDdd @) 148 rr
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3.4 Reading on wavelength- Iron [Fe) at 2085 nm.
fElemert | Standand Value of B Readng | Eor of Messurement | Brmr of Messurnsment | Lincertsinty

MTC, ACL. Mo, 358 /67

gl g/l Imell L Ty
(A1) L (] A0 w R4
Fe 150K A7 0018 EL3 * 006
1005 068 0058 iTS + 0029

5.5 Reading on wavelength- Lead (Ph) at 217.0 nm.
Elemern | Srandend Valus of | Resding Emor of Wemsremernt | o of Memuremen | Uneertainiy

T ko Trayl) L {erel)
) [ 003 L= = 0.0kd
Pl 0706 ane [T 173 = 0030
1513 1,450 0058 157 20051

A& Reading on wavelength- Manganese (Mn) at 2795 nm.

Element | Seandand Walve of AM|  Resding | Emor of Messrement | Emor of Measoremeant | Uncermainty |

gy imats i) ) imat)
anss s [¢le i) o83 + (LGS

W o309 030G bl i) L2 & 07
anms L] La0a 62 + QA o
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Request Mo. 25-67 / 0275 /5
3, Trueness

3.1 Reacding on wavelength- Cadmium(Cd) at 2388 nm.
Element | Sanderd Value of | Reading | Emor of Messaemen | Emor of Messunement. | Uncertanty

MTC ACL. Mo 358 / 67

) gl L L ferml)
[ Qg ] i » 0006
cd 0.3 [ L) [T = Q05
oTeT [ 0013 185 = QLI0R

3.2 Reading on wavele=ngth- Chromium (Cr) at 357.9 nm.
Elerment | Sandaed Value of A Reading | Emor of Measurement | Emor of Measurement | Uncertainty

fmgl Amgil {rrgld b fmgd)
a1 Qita =] 349 + 0009
or AHA5 axt 006 2 + 0012
v aas Relicsl ER + QU

3.3 Reading on wavelength- Copper (Cul at 324.7 nm
Elemnent | Standond Value of AM|  Reading | Emor of Meascrement | Emor of Measuremant | Linceitainty

gl Imgl fmg) ] imgl
Qos1 amr -0.000 758 + 0003
[+*] o508 e -t 19 2 0005
.1 Lt 0005 m + (LA d‘ F
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Fur the Betier

PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co., LTD.
Instrument Location: 41 Sukumvhit Rd.,

Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024

enanslumugy
Component List
Companent / Specific Model Serial # Configuration Notes
PinAC le00F PFRSI0031902 Syfugatis V¥ 4011935
Fiaa 100{New Installl 100524040501
Parts Lists
Parti Included with the Pl
Part Number [if
spplicable) Description Quastity
BS01656 Fan Filters P
N31E015E O-Ring Kt for Sampling Isareduction | Stainess Stesls Nabubzer) |
H2150157 ©-Rirg Kis for Sampling irtreduction | Mastic Sebulzes) ]
NIIITIA Replacemint Aretyene Filter Cartrigs P
THIO1022 Replacerant Air Filber Canridge i
L Reagents and dred lor PM
Fare Hoswitar Description CQuall Batchflot s | Expired Date
(i applicable) o v
N2200153 1000 mgfL Coppir Standind AR F7-3RCUYY Apr 2025
Additional Reagents and Standards Raguined far PM |Customer Support Sokition)
Part Numiber (it Expiration
Description Qua Hat ¥
applizabla] ity hila Dade e
L] 01 Water Z50 ml AR AR
il 0.5% HND, 50 ml AR AR
Ilf'n.'l.-\cerI- Preventive Mairmenance Repon (P34 Page 20l 7 |
enansliumugy

PinAAcle 900F Preventive Maintenance (PM)

Company Mame: United Analyst and Engreering Consultant Co., LTD. 1
Address 41 Sulearrrehit Rd.. Phra Khanong, Bangkok 10250
|Imsbrurment Lecation]:
Surial Nusmber: PFES20031 5802 P Nusmbser: 20f2
Custornar Mame K¥ Tedephane H5-55a0043
[# applicabla): Bt Mumber:
‘Customer Support h Service Order WOLDaTETSE0
| trginesr Nama: S Nmber:
Naxt P Due
Date PM Perlormad: 14-May-2024 Dk 14-Nov-2024
[ ] .
D0 BN YY)
Standard Labeor Hours to Complete FM : 5 hours
Part Number Relvase Fublication Date }
DSETO145 Rev.d A larwary 2018 PerkinElmear’
Soope

The pemase of tha PM h
seplecingary wom or damaged pai
FurtinElner.

The cuitomes shauld S Gelr method before the P Beging

e T continued fusctionably af The PinAACk: SOOF by mcecting and
. Thith brvice: shis k8 sny b perfarrreed iy 2 orained representathes of

Genersl stractiom:

Thie cushomear must prowids the g Spersional dats o demongale neoeet intiremant parfoimancs pior o
starting the PR,

Abways cheh with (e cussormer befors misking sy changes thas may affect the custamer’s aradyes or calibratios,
Irchadrga curreni back:ug of sptherm o il for dica files

st shouhd be signed by an autsosined Perkisfimer and cusomar neprestntaibes and left with
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prigr, writlen paimason of PekinEimen, lac

Copyright & 1013 Parkinklres, I8e.
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[P cte 300F Prevestive Maimenance Repon (FM) Page 1 od7 |
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Additional Taols Required for PR

‘T:::"T;r] Description Quanitity Serlal #
s1013000 02A Neutral density filer 1 T NODEDS
Lk 1.0 Hewtral density filier L | THINDDESIIS
OBOI0ET System I EDL Drivar i 03030997
WANSOENS As Spwtam 2 EDL i 1648
KI050E21 Cui Luiria HCL 1 060419030180
LENL ] EBa Lumina HOL ] DE1215-020041
LN EL) K Lusrina HCL i OFEIS-0001 30
k3050152 M Luimiing HCL 1 052715000020

|Fimst Acle 0F Freswentive Mainienance Repar (PM) Page3o67 |

nanslumuny



Procedure Checklist

Use {1 0o chisch T thivke stege in the dheehlbia that bave bits cemphebed.

1. General

¥ Wevierw the istrument prrformance with the customner and document any recent
problems.

1 inspect the caitomer kg book and meke any appropeiste PM eniries,

¥ Pestiarm general inspection of system for cheanliness

2. PC Instrument Sodtamne:
¥ instrument Software user files/datsbases archhved, packed, and/or deleted as nesded.

B Mechanicsl:

) inspect and clean i fans and fiters. Replace Piters if necessary

] inzpect all gas lines for leaks andfor wear. Reglace I needed.

) Chean axtarior of the inglrument.

] arvnpect thg bimar ha s, biurner ¢hasnbar, and mabil lbee, Chlan IF nesdid i itabed in the
Hardware Guide.

1 Chisck bursse b dimeenaiors with the Sesler gauge i stated in the Hardwies Guide in the
Maintenance crapber section on ceaning the bureer head and checking sioth width
Replace i out of specilication

1?1 Check the condition of the end cap, burner head, and neswlizer D-rings. Replace if necessary.

¥\ Check the drain system for sigrs of wear. Replace worn o demaged parts.

’_‘Imﬂullrdetltfurnmper flame condtiores when igniting the Jr-C2H2 and M20-C2HE fames
Iif sk cabls).

&, Dectrical

= Inspect PL Exards. Clean i recessary.

ﬂmhllreheﬂ.ﬂliﬂéruﬂer\dﬂeﬁ-\ilwmum

) Chick instrumenn Tirmware revisians upgradi ta current bevels [if nectssary}

L} Run Diagnostics Test within the Advanced funsticn of the Specrometer page. Check the
results inthe service log folder in the Spectrometer B Log Viewer,

5. Optics:
] b it e i thek S SOmpRTtIGAT windnws, I nidid
Inspect optics. Chean or replace if necessary,
B. Gasses:

¥ vier#y that the Gasses suppiled to the instrumient ane within the pressure and purity
specifications found In the Findbcle 300 Series Pre-instalation Checklist 508,
¥ erky that the scetylene Flter sed s filer ekment is dry. Aeplace § recessary,

[ Finaacic 00 Prevative Msimarance Repon () Pagndni 7 |

Lﬂﬂﬁ']‘ﬂ!jﬂ‘lﬂf]ﬂ

8.4 Dy Beckgrawsd Compesmation with Copper
Description: Yer s tha instrumants ablity te compensate for Background ab=orption.

Faramater Specification Husuhts PassPail

Stardard Dieviation S0l 00001 Fasand

8.5 AA-BE Baselive Mevse with Capper
[Description: Ensures that background correction does not produce excessie naie,

Farameter Spacification Rumulis PassiFail

stardard Deiation o et Passod

A8 AA-BG Boselne Noise with Arsenic

Deseription: Ensures that backpround correction does not produce escessie nolse at a low
wanmlength.

Parameter Specification Resuts PanayFail
Sterndand Deevaticn IR0 oz Fassed
&.7 Flome Seasithity
Desicription; instrument Sensitivity checked against Copper standard.
Standard Copper Sensithvity Specification. | Results (Abs) PsyFail
5 mp/L SensEiity 55 Web [ applcabie) » 0250 Aks. A Not Applicabin
7 mgiL Seraithing HS Meb (F appiicabie) = 025080 LB Passin
18, Review:

#1 Review with the customer P8 work performed.

¥ Beview with the customer routine malrtenance gocsdunes

#] Biscuss recommended customer supplied materials to have on and,
¥ iittach P sticker.

| Piruta cle WOF Brevensive Mdainteroesce Rapart (PM) Fage s of 7 |

lﬂﬂﬂ’l‘ﬂljﬂ‘lﬂﬂﬂ

T Flame interdeck Chack:

Dsseription: Chisck b ensure that all safety interiocks are chosed.

Parameter Specification Tt Resalts: Pasa il
Flame Semsor Ao, Fase correctly shiss down | Active Passed
Drain Sengor i Flame corectty shuts down || Acties Fassad
Nasbudizer Sensoe A/ M, Flame commectty shuts down Active Passad
€3, Pressere Sanksr AleCH, Flame: comectly shuts down | Acive Fasnd
Baf Prasuing SEse AT, Flame comectly shuts dowa Arime Fassed
marvesd e | G ety [Pemse

After PM Parformance tests:

E.1 Detertor Linsgrity with Bardum
Description: Ersares that the detector is lrear in the Wisin'e Rege,

Cortificate Valup
Parameter Specification o 888 o AR Test Reauits PasyFall
2.0 4 KD Fibter £ 90 knm CarL s 10043 Passsd
O A NO Filtes £ 5% from Car. 01538 AL Passed

87 Baseline Nolse ot L0 Absorbanee witf Boriom
Description: Ensures that a high absorbance will not produce exceiive noise

Pasamates ‘Specification Resuty Pavyral
Stancard Disdation s [ Pasged
B3 AA Berialive Modis with Coppir

Deseription: Chack Basaling notse.

Paramsetor Specification Resuhs PassiFail
Seandard Dedution S0, ooz Pansed
[[Finitiele 008 Prevestive Msmieramce Repers (P Page 5017 |
wnaslumun

Additional Comments

Additionsl Comments Regarding the M

Review

Thi ehecks and i dests flor Pinddcks S00F hove
been completed,

This Pinddck 900F_ Pawses B Fails [ the preventive maintenance,

Review of Freventhve Maintenance:
PerkinElmer ] Cate:
Chavaran & i
3 -
Awthorized Customer Representativefy, Dt
VAR o
JLEAb o]

| Finiacic 000F reventive Mainterance Rapart (Ph) Fage 7567 |
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Frean gt o e

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agient Preventive Mantenancs providas factony recommended serdica for your analytical
instrurment s 10 asswre rekable operation and the accuracy of your results

Defivered by highly trained and cenified service engineers using genuine Agient pans and
supphes, dgilent Preventive Maintenance provides what you need to reduce unplanmed downtime
and keep your 5ystorms oparating 1 ther peak parformance.

This checlkdist is used as a guide for compéeting tha preventive mentenance tasks. & sigred copy
of this checklist is provided for your records.

Banin A0, st 21 Jarvaary 3577 i
Diernreas] Mrrbsar: A1 380075 Page Lol ¥
& et Taetnslogeea, e 7027

£ Agilent

enanslununy

Bgilent
.ﬂn]ﬂ'l 5100, 51710 Frewentive Maintenanca Checklist CrE'SSLab

From ireght 13 (s

Important Customer Web Links

= Taaccess Agilent University, visil hitpYwww aglent com/crosshabiunverssy’ 1o leam about
training options, whech include anfine, ¢lassoom and onsite delivery. A training specialist can
wark directly with you 1o help detemmine your best options

» Toaccess the Agllent Resource Center web page, vigit hifps /e agilent comden-
us/agilentresources. The following information topics ere available

= sarnple Prep and Containement

= Chemical Standards

= Analysis

= Service and Support

= Application Workflows

#  The Agilert Cammunity i an excellent place to get answers, collaborate with oihers sbout

apphcations and Agiler products, and fnd in-depth decurnents and videos relesant to Agilent
technalogies, Visit https.feommunity aglent comifwek:ome

= \ideos ebout specific preparation requirementz for your instrurment ean be faund by
searching the Agllent YouTube channel at Rtfps: fwww. youtube ooy iser agiler

= MNeed to place a service call? Flexible Repair Options | Agilent

Rewsinn: .00, |ssud 21 January H122 1
Document MUmber G831 490075 Pagind of
® aglent Teohnalogies, Ino. 2022

enanslununy

Agient
syt 5100, §110 Preveniive bantenance Chedkdss CrggS,Lah

Froen inaighi I Ducarms

Introduction

Customer Information
» Customens should provide all necessary operating supolies upon request of the enginear

= A cuslonmes representative should be available to the engineer while performing the prevantive
rrainlenance procedures. Customers are responsible for regular maintenance and ara
encouraped to observe the service rapresantative

= Any parts not included in the Pans Lists section of this docurment are not part of the
recommended Preventive Maintenance senvice ror are they mcluded in the price of this
Senvice,

«  If & system requires the use of axtra or gpecial procedures and/or parts for the rainensnce
sarvice, then these must be ordered saparately and charged as a repair, which may incur
additonal costs

»  For cuslomers using HF applications, the mstrument should be retumed to its stendard
sample intreduction system.

Fimdzion: & 12 Issusd 20 Jareary 2022 Ny
Document Mumber. GET1 450073 Fuge & of 5
© ighent Technologies Inc. 2022

enaslununu

ilent
Agllem 2100, 5110 Presverttae Maimenancs Chacdist Cr SSLah

Free bmgr o Ceorw

Service Engineer's Responsibilities

o Contact the customer and ansure that all recessary supplhes are available befare the
prevent e mainlenances st

= Only select those pages that relats to the system or mooule being serviced.
»  Coampléte emply figlds with the relevant information
»  Compésta the raléyvant Checkboxes in the chacklist using etber a "X or tick mark "™,

= Check "Service not applicable” check boxes to indicate senices/tasks not deliverad, az
appropriata

Complete the Preventive Maintenance services in the most logical order ralavant 1o the
indniduml system senvice in the ordar of the 1asks listed

s Complate the Service Review section together with the customer
»  Complata the fiekds for page numibers at the foot of each selectead page

«  Acd relevant page numbens tn selected pages and complets the total number of pages fieldin
ihe Service Carmpletion section

= Askthe custamer to sign the Service Verification section including the customer's and yaur
slgnatura,

Brason ALZ, sued 21 Jaedny 20T X
Doeument Number BB11390075 Page’s ut e
1 dgient Tezhnckoges, bne. 2122

enaslununu



Agilent Agilant
Agihent 5100 5710 Presseitive Misrienance Chackist CrUSSLah Agient 5100, 5110 Prevsilive Misienance Chacklist CrUISSI_ﬂh
From imsg o Cors From g T Owmore:

Instrument Maintenance Preparation
[ Discuss eny specific isauss with 1he custoner belore staring
System Information 1 Review the instrumant logboak for recorded problems and commants:
. Ei Save instrument cantrol settings befare starting the pracedure.
0O Check this bow if ed dof lating the
tabe:.t is bave if an instrumant configuration repon |5 atteched instead of complating ¢ B - Pedlon s deneral irspectian of the systes for cleirlinass.
[ Check for proper instellation of parts, assemblies, sersees eic
Inatrument System Hame and ID B0 MDY LLP-DEE i Cheek system for requined installation of components and implemantatian of Service Notes
Insirument System Site and Location Duisked Bnhush 3nd Tviciaee i Gom satiast B check far required firmware/softwere updates and verify with cuatormers if they would e
! o 3 them installed.
O For HF application systems, if standard sample introduction systerm was not installed, ask the:
Ligt Syatem Component Product Numbers  List the Serisl Mumbers of each Componemt custorner bo install i, vid
[ Bl askthe custormer b remave any =amples from the ICP-0ES samgle introduction area, suto
; 2 wogh ¥l Wo3snel sampler or around the ICP-0ES.
3
q
5
6
7
]
]
|GP-OES Configuation Table Circle the type or wiite in the type i ather
Mebulizer Typa
Spray Chamber

Tamh nm:l(@u:m
Tarei Ty | e Prece: (Gemi Demournaii Full Demoureable | e

Inyscter Diarmeter zm.@1m—|nmm.m
Inecter Massrid (‘2uanz) Gorseric | Qther

Rewemior AT lsauad: 31 Sy 3000 S A I |isued 37 Janusny 20730

T Pogn T o1 T Page D ot 14 .

B Mgt Tachruloga, e {173 ¥ 8 Agier, Tichradorgim. inc 3002 }
enasluemuny enaslupuAy

Agilent Agilent
gl 510, 5110 Freverisve Maimenance Checklst Cr[:llE‘.SL.ab Aot 5100, 5100 Prevenitve Maimenance Chechist CrdSSLah
Fiars gt 5 Otz Fion baaght s Ot
Preventive Maintenance Procedures SPS 3 Auto Sampler
Record Pre-PM instrument performance ¥l Sanica not appiicablo

O Power cycle the autosernpler and verily successful iniialzation
O Inspect ¥ and 7 axis belts for wear, Replace is necessary.
O Clean X and 2 axis slide shafiz

. O Using customer's racks and the Agilent software mowve the sample probeto the 4 cutarmost
Clean and inspect ICP-DES system corners and rinse port, ensure that tha probe is approximately cantered in the wvial.

Run instrument Performence test.
& Record resulls in Irstrument Performanee Test Results Table — Pre-Phd

I'_"l! Lok far any chvious extermal darmage of problems
Ef Inspact water coolng hoses, gas lines and power cord for excessive wear or damage.

SPS 4 Auto sampler

@ Perform a general intemal inspection of the sysiem for excessive dust acourmulation, clean il m’ Service nat applicable
NACESSArY. i
O Clean the spill fray, rack locato d f d chassig with a damp aoft cloth end
Inspect sample introduction components and recond any required mantenance in the Service dlklt:d r:lr:é::‘;:ﬂ Y Bk Ec) KEres A1 CERRE Aremes VR

Engineer Comments and notify the customer as the required ectins reguined.

& Record the instnment operating conditions in the ICP-0ES Status Results Table.

U' Replace the palychromatar purge filter

@ Replese the radial pre-optica window
Relace the axial pre-aptics winckw far SYDV and VOV instruments

& Check axhaust flow for the comect positive extracton 8t the evhaust duct to ingune thay mest
minimum spacifications Freem the rinse station to the purmp and from the pump to the waste/inse bottles

Replace & et dust filter. Test using customer's tray and mave the sample probe 1o the sample viel 1, wash vial and
O Replace high capacity air inket dust filtar alement if mstalled, ©19 ringe port and ensure that the probe is centaned in the vial, If not use calibration wizard and

O
calibrate the poesion.
Fl Remove end cleen instrument water inlet filer. pes

Clagn the auto sanpler cover panels, if caver kit i instaled, with dorrestic windoe cleaner,

Check the X-axis and Z-axis drive belts for crecks, sphts, damaged teeth, excessive
fraying, color chanpas or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FPC cables for cracks, incorest positioning, damaged
edges or damaged Cornectons,

Pumnp Tulirg Reglacerment, Replace peristattic pump tubing. Replace o tubing that goes

o o o oo

Agilent Water Recirculator AVS 4, 6, 7 Advanced Valve System

Iﬁ( Sarvica not applicable

O Replace valve rotor seal

0 Check fittings for sigrs of leaks

O ©Check tubing including autosampler tubing for lnks or excessive wear
O Check high fiow pump for signs of leaks

O Service nat applicable
H Drain oooling fluid and rermove any particles from the chiller resenoir
1 Remave, clean and reinsiall water inlet metal mesh ffer if present
Bl fiefill with Agilent Gool Clear cooling flud.

Clean the csaling systern Air filer and the condenser,

i - Revision A sued: 21 Janury 222
v Aﬂllem Documen Hurmber. GRY14-00T6 Page Lot W
. & agilen Technolaghs, g, 7032

Peviskorc AL Issued 21 Jomary 2021 . k
Document Kumber, DEN #H07E Poge Lot B
@ Aghers Technoioges, he. 1022 AN
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CrossLab

Agilert 5100, 5110 Prevemive Staimbensnce Checklisl

Froms brigie Qe

|ICP-0ES adjustment

Bl Check position af Zn pesk, adjust if required,

M Check Argon Ratic, adjst to specified value if reguined
Perferm Detector Callbration

@ Perferm Instrument Calibeation,

Record Post-PM instrument performance

Bl Run Instrurent Performance test,
B Record results in Instrument Performence Test Results Table - Post PM.
B For systerns using ICP Expen version 7.3 and abave, run the Tolkowing Instrament tests

B subsystem Commmunications Test
= Air Flow

Bl Water Flow

Bl Gas Flows

@ RF Ganarator

& Camera Tast

@ Optics Test

@ Nebulizer Test

@ Record the resultin the ingtrument Test Resuls Table

B AL bewsed 21 Janey G012
Dioramen Kb G0 450005 Wﬁdl‘“
8 Agiern Tectnole g, Ine, 00

enanslununy

Agilert
Agilent 5100, 5110 Preverise Maintenanos Checlist CrDSSLah
Foem sight 13 Dukeswa

Test Results

Instrument Performance Test Results Table
hcte: These measuraments dao naot form pert of eny specificetion end are for reference aniy,

Fre PM Sensitivity Chack Fast PM Senaitrelty Check

Radial Aovial & FRadial Axal
Zn 213857 nmi SREA W00 % 1y & 4104 5 ERES. A |
Mn 257 610 nm SRER AnyE.0 qaAg T LEAERY hin e
1395 152 0 SER 4% _— Y o |
K.T66.491 rim SR 6% Ju.1 4% 3.3

* Aol result |s not appliceble for GBOEAM, GBI 244 Radial View instrarmeris.

Instrument Test Results Table

Hicte: The Irstrarment Test resulis are for systerms using ICP Expert version 7.3 and above only

Instrument Test Resull

Subaystam Conmunicalions Tesl Fass
A s
Tpate o Foss
ik Fivs
RF Jonarator ?;55
Camera Test Pans
Dyptis Tesl ?D&b
Hebulizer st fass

Bvgion &ML lened IF Janary T2 TS
st Musmber GAT1 43007 Fage Mot
8 Agleni Technologies, Inc 2022

enanslununy

CrossLab

R ——

Begilart 5100, 51110 Preventive Manierance Chackist

Restore Instrument

[ Fer HF epplications, &si the custorner ta reinstal their samale introductien system, H1®
E Leave system inan idke state: on end purging.

EI' Guldance: If the PM service is perfarmed prior to @ gualification service, Then use the
qualification procedure a5 & guide for final instrurmen sat up and checout

Service Review

@ Atach avaitable reportsyprirtouts of all tests to this documentatian.

& Record the Preventive Malntenance service activity in the customes's recards/lagoosk.

E Record the PM evant in the Smert Alerts logbook, If sppicatile.

¥l Updateirese instument maintenance counters as aparogriate,

B Affix the P stickar 10 the system o instrumént logbook based on the customer's requast
™ Complete the Service Enginser Comments section if thers are additional comments

T Review thia service, parts repleced, and 18st results obtined with the customer.

& IF the instrument firmware was Ledated, record the detalls of the change in the Serdce
Enginees's Carnments oo, Systems in a compliant envirgnment mry need additional
documentation.

Complete the Signature Page with bath Service Engineer and Customer Signatures.

Hiwisssi 02 Issued 21 January B2 A5
Ermismat Member GBI &-H0TE 3]
e Agkon Teohrnioges, e, 1022

enaslununu

CréssLab

From insight 1o Dt

Aglent 5100, 5770 Prewersive Maintenanss Chacils?

ICP-0ES Status Results Table

Hote: Thase measurements do nat form part of any specification end are for reference anly,

Measuremant Standoy Mods Plasma On

Mains Voltage 231 49 WA 39¢ Y WAT
Msinz Cumem 0. pat A 085 A
Imstrument Tempersture. 5y G 23,5 C
RF i Flow (eria0f speed) Y O He w0 Hz
Piaama Exhact Tamgamtien B v BT [ERY ¢
Warier Flow Dscillator o measurement . Limin
Warter Flow Detezior (R Limin .8y Limin
Viater Inkel Temperature LR L'¥ e ©
Pighyehmsimatar Tervgsiraturs 155 € 5.0 &
LD Tormparating - &0, e — ‘T
Thermal Stabilizer %50 R 35.0 b
Angon Supply Pressane Gat.ai P = A,55 kFn
Pt Gis Supply Pressure*] 4%, co P fg e kPa
Dption Qe Supply Prassure] - L) - kPa
Nebukzer Flow Mo missunemant 0.0 Limin
Mebukzer Back Préssune ha messunement im, 43 sFa
Pliama G Flw Ha ragauerran Ay Lirnin
Aigilary Gas Flom Mo Tt 4 il Limin
RF Power { Mo memsweTen LT w
RF Supely Current Mo mems s 1.45%

RF Supply vohtag [LE g, kit W

*1 1l oplian inslaled

Rstin: A0 lesusd 21 Junisny 2002 =
Dot Rumier GE1E-I007E Page ot 1
© Agien Technclogies, e 2023
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Agileni 5100, 5110 Preveniie Mamenance Checkist

Consumed PM Parts

CrossLab

Fram benght o0 o

Product or Modeld  Cuantity |

|mvmrm Parl Nusmber where wed comsumed
GEY A, GE011A,
Rorial Pra-Ozic Window GRO 065014 A AAGROTEA 1
Fiardial Pre-Optic Window GEOT-EE0 6 all i)
o i . 2 Agiers Vinter

Agilant Cool Clear Solam Flusd P00 Recirodator =
Purge Gas Fiker GBI 0-60136 Al 1
Aar ikt filer GEIOO-5E002 all %
High Capanty Sr Fitar GEDT 05018 Cptional =
oo skl To7 -7 il withse R ANSET GRGA-H0002 GRSALGRATE -
PRonor weal Tor & poit vabs for AV54 GEAGI-H002 GG g
:-\'-'rnnxlnlloﬂarnseslaumz Smmida G4 -T2 SFEL _
Barh connactor 3.5mme1 Smim i G DR SREL =
PVC wiste tubing Bromood » Smim id, P GEDE0N22 PS4 =
Additicral Parts may be required from engineer's stock:

X muis dve ek 5810047500 5PE3 o
2 e crive el 5470047400 SPFE3 -

0400 PS4 -

b

Consumed Parts Reference

Paristakic pump subing, PWC SalvaFlar, 3
o,

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

© Sectian Not Applicatle

Product or Modeld Cuantily

Part Deacription Part Numbes where used eonsumed
enanslununy

|RWWI Summary

nszrumeet Modal Agilent S100/5110 VOV |CP-DES

Iristrument I GANANGAD 54

Instrumant Serial Number MY 18030001

Saftware Wersian 7.5.1.6807

Finrwara Vemion 2447

Toilad By Pra Teal_PM_Kanyakom &.

Test Compictad On 1442024 51810 AM

Resull Bummary

Subeystern Communications Tast Skipped

Ar Flow Test Siipped

\Water Fiow Test Skigpea

Gas Flows Tesl Shipped

RF Ganaraiar Test Skiped

Camera Test Skpped

Oplics Teal Shinped

Advanced Valve System Test Skioped

Fesclutian Test Pem

Sensitivity Test S

Precsian Tast g
Paga 1 of 4

enanslununy

Agikarn 5100, 5110 Pravantive Mameniece Clickist

Signature Page

Service Engineer Comments {optional)

ilems of interest for the customer, phease write in this box

CréssLab

Fram gt Dntoorw

Service Verification

Sanice Requast Humbs!
[LVETG R

Service Enginesr Marme
Fowazenty 5

Sarsice Engineer Signature:

Date Serdce Domplated

Cushamer amé

T o

Inis

Fphot {:ﬂk\-ﬂ‘l".%

Cusiomer Signature

Famngeoen 3. Rpromm 3.—.“&!-3
Tt Pasrnbit of [iagic i 1hi SOCTwnT
e
Rewadon AL, Scsmd 21 Sty 3013 L
Dorurman: Humbr: GBO1495075 gl o 1
8 Aggier Tachrckigus, he 32 i
E .
enaslununu
[ Resolution Test Pass
Element Speciication  Wiam
N{TT4.213 nm) =940 -£:1]
As (155980 ren) 820 817
(193,027 am) 51150 B30
WA {20203 e} 2820 6.8
Cr 208,158 nm) 5124] a4a8
Zn {213 857 nm) AT E5]
P {220 353 pen) <850 .08
o (228 815 nm) =720 11.67
Ba (230.424 nm) =940 T
Mn (257 610 nm) £13.20 43
W (250,568 nm) 52030 Mn
Cr [287.716 niw) = 110d B.04
Cu (324.754 nem} =25.00 18.67
Cu (327,385 nmy) 5140 1.23
Sr (338,071 nm) & 3350 24.30
Ba (455 403 nev) =44.00 3347
&r {460,733 nm). =36.00 17.23
Ba (433 408 nm) 536,00 2537
Ba(B14.171 rem) 4200 2 Ay
Ar {B75.283 ren) 274,00 568.81
K (788481 nm) £ 80,00 65,06
Page2af 4
'
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[Sensitiviey Test Fall

Fadial
Element Wansiangth Specification  Method  Ratio Slandard Blank
As (188280 nm) =460 SRER 104.1 7800 S0
Se (166028 nm) 410 ERBR are 8g2.0 T
Zn {Z13.887 nm) = 1421.0 ERBR 1500.8 418233 TAERD
Pb (220,353 nm) =480 SRER 170.7 2432.0 1748
Mn (257,610 nm) = 35180 SRER 50 IEATO02 44200
A (386152 nm) =34 SHR .7 AB454 6 55632
Ba (453 408 ren) =340 SBR 459 IEEETIRT 419010
K (PGE.431 niw) =148 SBR 57 BE038.2 WEETT
Aadal
El=ment Wavalang!h Speaficalion  Method  Ratie Standam Blank
As {188 980 rem) =208.0 SRER 1265 14888 1180
B (198,026 nm) 21820 SRER ARER 17746 187.8
Zn (2086200 ) 22340 SRER 4850 GT8a.2 1807
Zn (212857 nm) = 17430 SRER 22174 BESITE 17887
Cd (214,438 nm) 833710 SRBR 16193 BET246 1254
Pb (220353 nm) =320 ERBR 3326 TEI95 4840
Mn (257610 nm) = 10625.0 SRER TaE22 B1238.3 11T
Cr {267 718 nm) & 10448.0 ERER 22645 1207058 ME0g
Cu (324.754 nm) 180 S8R 268 280746.3 10407 5
Al (386152 nm) =60 S8R 0.7 2132 180050
Ba {453.408 rem} =609 S8R 433 E258460.4 1383369
K (766 481 nm) =240 SRR 281 1385102 4TEEEZ

Fagadold
'
enanslununy

Repori Summary

Instrument hodal Agilent 51005110 VDV ICP-0ES

Ingtrumant 1D G 1AGEHSA

Instrumant Serial Numbar AT L0001

Folfluken Vosa 7.3.1.6807

AR L 42

Tettad By Poat Test_PM_Karyakomn 5,

Tast Complaled On TIA2024 11:07:24 AW

Result Bummary

Subayalern Communications Tast Pass

Air Flaw Test Skipped

Wiater Flow Test Skipped

Gih Flows Test Skippat

e feriatic g O Skippad
Cérra Tast Shipped

Diplics Test Fasg
.Mum:nd\l'amﬁwlﬂﬂTmt Skipped
Resciution Test Pass
Sansinily Test Fail

Procison Test Pass
Subsystem Communications Test Pass

Diptics Test Pass

Fadial Axial
Imtereaity F1Ba05 HITITS
‘Wavelength  737.212 Farmz
Page 1ofd

enanslununy

| Pracision Test Pass.

FRadial

Elameant W Sp ed

Value % RSO

s (188 980 pm) 5260 073

e (196,026 nm) 5260 .58

2n {213,857 nm) 5180 aar

Po (220,353 nm) S260 o7l

W (257 610 nm) % 160 nag

Al (335,152 nm) 5150 0.38

Ba (483 408 nim) =150 0.87

K (785 451 pn) 5150 032

Aosial

Elemers g Spec

Walss % RSD

As 188980 e} 5150 121

Se {196,026 fem) 5150 084

2Zn (208,200 nm) 5 150 0.56

Zn {713,857 nm) 5180 096

Cd (214.438 nm) 5180 026

Pb {220,353 nm} 51580 (3]

Mr {257 810 rem) 150 .87

Cr 257,716 nm) £1.50 a2z

Cu (324.754 nm) =160 024

Al (395.152 nm) 51850 033

Ba (453 408 nm) = 150 040

K [738.491 nm) =150 55

|
Page 4 af 4 -
'
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Resalution Test

Element Wavelangth
M AT4293 0m)
s (188,280 nr)
© (193.027 nmi
Mo (292.052 )
Cr {208, 5 38 nir)
2N {213.637 nm)
Pb (220,353 rei)
Ca [220.615 nm)
Ea (230424 nm)
Mn (257610 nmj
Mn (260.558 nen}
Cr (267716 nm)
Cu (324754 nir)
Cu [327.395 nm)
S (338,071 nmi)
Ba (455 403 nm)
Sr(480.733 ren}
Ba (483.408 ri}
Ba (514.171 nen}
Ar [ETS,283 nm)
 (7EE481 nm)

Specilication  Widih

& B0
SBEM
= 1150
=820
#1340
s870
=950
s 720
&8940
£13.30
=20.30
=11.00
2500
5 w20
& 3350
4400
= 36,00
% 36,00
£42.00
& 74.00
< EDOD

BET
B4
B33
B33
908
-]
.03
172
Az
Gdd
1421
T84
1893
T
24,80
33.80
7.3
25.44
25.18
EE1S

Page 2 of 4
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Fail
Fadial
Elernant Wewelength  Specificafion  Method  Ratio Stardard Blank
As | 183.980 nm) =460 SRER 1308 BTT.A s
S (106,005 nm) =410 SRBER 06,0 B5ET Taz2
Zn (213.B57 nm) & 14210 SRER 1245 440377 1134
P (220 353 nm) z4E.0 SRER 072 25847 136.2
Mn (257 610 nm) = 35180 SRER A3TE 2T1846.6 4347
. A14386, 152 nemj =34 S8R a7 S0615.5 41170
Ba (#83.408 nmj) D f= o 1337 55030 163583
I;: (TEE.491 nmj z138 SBR 48 10018986 17255
Audal
Ewemant Wavelength  Specification  Method  Ralio Sterdard Blank
As (182 580 nm) =208.0 ERER 1748 15867 a0
S (196,028 nm) 1500 ERER 187.0 18534 110.2
Zn (205,200 nm) z2M.0 SRER Td0a G8360 B
Zn (213.857 nm} & 7430 SRER BSEEE 015581 Fal bl
Gl (214,430 ) aAZIT.0 SRER STAL.0 TEA529 158.1
Fh (#20.253 nntt #5200 ERER 5040 4843 27T
M {257 §10 rm) = 109250 SRBR 311218 1006537.8 10440
Gr (267,716 nmj z #48.0 SRER 44248 1332029 BE08
Gu (324,754 nm) 210 SER Ba7 302907 4 43458
Al (396152 nem) =60 S8R Al | HETTIA agE2.3
Ba (483 408 nm) =ELD SBR 2606 71373805 203873
H (756,491 nm) =20 SBR 463 14350506 30250
Page 34
'
enanslununy
Raport Summary
Inatrument Model Agient 510045110 VIV ICP-0ES
Insirmant 10 GEONIABATISA
Instrumant Senal Mumbear WY18030001
Sofveare Version 7418507
Fimmeare Verson 3442
Tsedioy Post Test_PM_Kanyaior 5.
Test Campletid On T1ME024 11:30015 AM
Rasilt Summary
Subsystem Communications Test Pass
Aif Flow Tast Faes
Wialer Flow
et Tast o
Gas Flows Test Pass
RF Gengralos Test
m Toat Pass
ics T 5
Diplics Test
Acvanced Vahve Systam Test Skipped
Resciution Test Shipped
Sansitivity Test i
Precision Teal Inped
Shipped
‘Bubsystem Communications Test P
Air Flow Test
30% A Flow (ralgtive  76% Air Flow (ralalive
apead) 108 Ak Pt
16.00 18.00
w
ater Flow Test B
RF Waler Flow{Limin} m;n\'m:r Fiow mm”,“nm 5
)
1.3 081 055
Paga tef2
'
enanslununy

Procision Teel Pass
Feadial
Ewment Winelseglh  Specificalion  Messured.
Valug % RSD
A8 {185.980 nem) 1260 [
e (196,035 nm) $280 nes
Zn (213,857 nem) 5180 oz
Pb (220,353 nmj) =280 037
Wi (257 S0 ) 51850 0
) (386,162 nm) 5150 025
£ (453,808 rm) 5150 0.53
K {785 481 rem) 5150 0
Axial
Element Wavelength  Specification  Meagured
Vil % RSD
As (128,880 nm) 5150 a8
| seqsomece s150 088 .
Zn (206200 s150 (5
Zn (213857 pmi 150 081
Cd (214438 ni) 2150 D3
P (220,353 nm) S 150 033
Mn (257510 re} 5150 102
Cr (297 716 nm) 5150 Q32
Car (324 754 ) 2150 05
Al [396.152 nm) 5150 0.3
Al
B (453 408 e} %150 ]
K (785 481 ren) 150 BT
Pagedof 4
'
enaslununu
[ G Fhows Toat -
Nebulzer  Actusl Flow . Back Auxitary  Actual Fow  Back
gt Pressure Target Flow Pressus
b 07 154.65 200 200 110a2
Maeup  Actusl Flow  Back Plasrma
Act
Tangpet Flow Preasire Target Fiow ugl Flew gm
2 200 115,38 18,00 17.87 2148
RF Ganerator Test P
FeF Fowar Supply Test Pased
RF Powar Supnly (wy 120,584
RF Cacilalor Test Passed
FF Clscillator F
ety requEnGY 25634
Wark Cakl Current (it 44,680
FF Power Supply Cumant (4) 1,899
Camara Test .
mme Siandard Deviation  Status
Eleciranic Offset Test 1000 5728 A
Dark Cunant Tasi B0 1183 P
Array Tesi 5 0024 PR
Linaarity Tast Hita Pt

Page 2ot 2
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Resoclution Tesy

Agiec 510005110 VDV ICP-0ES
GE011AGEDN S
:Il'limmuntSlﬂaINlenr ATY180a0001
Softeare Version 7.3.1.8807
Firmware Vamian 42
Tasted By ‘change o
Test Completed On 1UB024 103526 A
Resuit Summary
Subsysiern Commurications Test Siopped
AUF Fiow Test Sipped
Wiater Flow Tesl Skipped
Gas Flows Tesl Shipped
RF Generaior Tast Skipped
Camers Test Skippad
Optics Test Shipped
Aufvarced Vake Syslem Tast Shippad
Fiessiution Test Pass
Sensinity Tesl Pags
Precision Test Pass
Paga 1ofd
'
enanslununy
Senuitiviey Tose Pass
Radial
Elaman Waveiargih Spacification  Method  Ratio Standand Eilank
Ag {188.580 nm) =250 SRER 108 ] 54.3
£a (195.028 nm) zd10 ERBR 80.3 2347 a3
Zn (213.857 ren} LR FaE SRER 35354 44077 1538
Pb (220353 ren} 480 SRER 184.5 24523 1588
Mn (257 510 mem) =350 SRBR 11020 2455353 S03.6
Al (356 152 rim) =34 S8R a7 S02T44 51720
Ba (453 408 nm) =340 SER 1245 19031641 15188.0
K (PEE.481 pen} z148 SER 69 1100414 135912
Axial
Element Wavekngth Specification  Mathod  Ratio Standard Efank
s (188,980 ren} =308.0 GRER 2533 Tt 1953
Se (156,026 nvn) =500 SRER 2067 41997 T2
Zn {208,200 niw) =2M0 SRER H230 122823 721
2 (213857 nm) =1T430 SRER 63963 1575515 &M.7
Cd (214,438 ny) 24227 .0 SRER 50502 98737 3852
Pl {220 353 rirm) 23200 SRER 380 106411 ESa8
Mn {257 510 nm) & 106280 BRER 21e0.s ‘BASS2A.T 21536
Cr {267.716 nm) = 1480 ERBR 3054.1 131797 5 18118
Cu [324.754 nrm) z18.0 28R 3}a a4 8082.6
Al (306,152 nm) 280 SBR 104 ZEIBSE 192005
Bia (453 408 rm) = &0.0 SBR TES B4E04215  gO1Z2 8
K [765.491 nm) =240 S8R anz 16358406 528621
| S

Page 3ald

enanslununy

Elemeni Wevelength  Specification  Width
N{174.213 nm) =40 a7e
As (188 880 nm) 820 sag
© (193,027 nmi) & 1150 E18
Ia (202,022 nm) SE20 550
Cr (208,158 nm) 5 1340 BES
20 13 85T nm) 5830 817
P& (220,353 nm) s9.50 881
Co (228 615 pm) ST 17
B4 {230,424 nm) 540 TS5
My {257 810 nm) 1330 H47
Mn (260,588 ren) £20.20 1480
Cr{267.716 nm) 1100 i
Cu (324,754 nmij 27500 1872
Cu (327,285 ni) =420 11.08
&r {338,071 nm) 3380 26.39
Ba (455403 nm) = 44.00 33.08
Sr (460,733 nw) < 35.00 18.54
Ba [493.408 nm) 3600 574
Ba (E14.171 nm) 54200 2833
Ar {BT5 283 nm) & 74.00 58.62
K (786,491 nim) = B0.00 83.78
Page 2 of 4
.
enaslununu
Fracision Test Pass
Radial
Elerant Wavelength Specification m:;ﬂm
A5 (188930 nm) SZE0 15
Sg (196,026 rm) <260 118
Zn (213,657 nm) 2150 050
PO (220,353 nm) s280 074
Bn (257610 nm) =150 083
Al (386152 nm} £1.50 054
Ba {483 408 nm) < 150 oTa
K (766,481 nm) = 150 a4
Amal
Ebamant gth A
alue % RS0
As (1B8.980 ren) <150 omz
S {195,028 nm) 5150 os2
Zn (206.200 nmi) 2 150 03
Zn (213857 nm) ERE 034
Cd {214.439 nm) & 150 D4
Pl (2200353 nm) 5180 Qa8
Mn (257 610 nm) &1.80 0.83
Cr (267 796 nm) %1.50 053
CU (324.754 nm) 5160 0E
A1 (308 152 nm) 5180 0.58
Ba (455 408 ren) & L50 1.2
K [786.481 nm) =150 .74
Page & aof 4
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TECHNOLOGY PROMOTION ASSOCATION (THAILAND-JAPAN)
CORPORATE SERVICES 1: EQUIPMENT CALISRATION AND TEGTING BEAVICES.
53404 PATTAKAKARN ROAD 501 10, SLANLLIANG, SUANLLANG BANGKDN 10250 - —————
TELA-2T17-000-28 FAXLD-2710-004 Ennarn e

Certificate of Calibration Cart- Hau GTWOR

Paga: 1ol 3
Equipment : incubator
anufacturer - Binder
Wadel : KB 400 EG
Fevial Now ; 2020000001 8838
0 Na, UAE MIC.CI8/2564
Bubmirted by : Unisd Analyst and Enginsaring Consukam Ca.,Lid.
3 Soi Udomsuik 41, Sukhurmit Road,
Bangehak, Primkhancrng,
Bangiok 10060
Locatian : Micraticlogy Labarabory (302)
Racaived Didar : a1 fpnl 2024
Caliration Dats - 01 Aprl 2024
Ambiant Temparatura : (28210}
Ralative Humidity ; (50230 )%
Calitrated by Man Pattanapongpaibaan
Approved by ; ££ﬂ!
Approwed Signatory
[ }Porgpan Paipim
(V') Suwit Imjai
[ 1 Kurchit Fromprat
|ssue Date ; T April 2024
The Umcortainties sro for a confidenca probability of appreodmatsly 56%
This cerificaie ray not be neprosivoed aiher ihan in hil, excert with e prior wiiden
Apprival of 15 hekd 51 Corpos Saivices 3 | Eqapment Calbiion ind TEsseg Senies.
'
wnanslumugu
Equipment | InGubsator Carl. Na.: 24TME4T
Cendition fs-Received : Laed Hem Paga: 3of3
Raference : 2A04-000300-8
Raault of Cafibeation - [°] Wimoul Adustment
Functien af UUC* : Tamperature Sourne
Frash alr satting ; Close
Calibration | wuc* [T Temperature Tamparature | Owverall
Point | Betiing | Reading stability nt Factor
(3] {e) | ['C) (£"C} (e (53] k
350 350 350 O3S s 1 ¥ 2
Calibriticn Measured Temperature | C ) u
(= Positian :
ey T T 2 T 3 T T s 58 T 7 | 8 [upwhj] (&£C)
350 | 35000 | 8002 | 34841 | 34.851 | 35027 | 85,011 | 35023 | 36,008 | 35007 | 0,80

Avarage® : Tha avarags of 30 values in each posifion

Tamparature stability | Ore-hall of the greatest maximum diference of measursd temperature 2 any one sensar.
Tempsraturs uniformity : Tha masimum difsrence of messured tempsratures st any sensors and the messursd
famparaiure & he reference location which are cbserved at the sams lime or 71 2s ciose an chserdation tms as
passitka 1o detaming Fe lampensure patlem or homogenelty within the chamber under steacy-stabe condforns.
Owverall Variaflen : Tha Difarancs of the meaximuem and mirimum measured erpaaiures throughout obsanation.
Uuc* : Unk Under Calitration

Mole | The mponad uncetainly of messuramant was included stability and excluded unifommity .

The reporied uncertainty of maasuremant was based an a standand uncerainly muliplied by & covarage
factor K, providing & keesl of confidance of sppemamatedy 85 %,

=alo-

Lanms‘laimuqu

Erguipment : Ingubatr Cent. No.: 2ATMBST
Condition As-Received :  Usad ltam Page: Zof3
Referance : 2040003006

Procedure Used :-
Calibration wans conducied using calibraion procedure CRAOTOZ based on TLAS 5-20 acconding bo direct
messurement method with Diata Acquisition which connactsd with Resistance Temperaturs Detector | RTD |
The temperalune scals mwad was bosed on ITS-800

1. Refarercs standand instrumert -

Instrumsny SafalMe,  CatMe,  Trceabla DusDile
1) Dala Acguisiion Y dSCEIaa2 23LMZE TRA 26 Jul 024

2. This cariificate is vald anly 1o S ilem calibrated on dals and place of calibration
3, This cartificalion i Waceable 1 b |nternalional Syabe of Unil.
Ramark : TPA ; Techrology Promodion Associsticn | Thailand - Japan §

Result of Calibration == [ ) Withoul Adjustment
Function of LUC® Tewpanahue Soros
Frash air satiing : GClosa Ironment during callbraticn
Baginning Fimishssl
Tamp. [°C ) 24 24
FEL.Humid. | % § 5 57
AG Supply { Vol | Fral 223
Rad, Sid,
i Paaition ; st
q 20-1BATO-
= ol
3 20-16RTDL0G
[ 23-16ATO-04
5 2216RTOS
& 2-16RTO-06
7 20-18ATOOT
Frabe installation Deails - Dimansian of Chamber : L 22-16ATD-08
a= 1 o= o= o M 9l | 22-16RATO-E
L We 085 m
o= 1 om H= 12 m

Copacity= 057 m*

mnms'laimuqu

TECHNOLDGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPOAATE SERVICES 3; EQUIFMENT CALISRATICN AND TESTING BEAVICES:
53414 FATTARARARN AOAD 500 18, SUANLLWNG, SUSHLLANG BANGHOR, 10250
TELD-2TIT-3000-28 FAXD-2718-8488

Certificate of Calibration sl o

Paga: 1al3
Equipmand : Incubator
ManutsCtures | Mamirsa
Midal = IPP 260
Sarlal Ma. = VEIE.DOS5
(1= T8 LIAE NWIC 0322088
Submitted by : Urited Analyst and Enginesring Gonsutant CoLLid,

3 Bal Udomsuk 41, Sukhumiit Road,
Bangchak, Phrakhanong,
Bangkck 10280

Location = Microbiclogy Laboraiony [302)
Received Order ; 01 April 20E4
Calibration Date © 002 - D6 Ageil 2034
Ambiend Temparature : (210"
Ralative Humidity ; (9030 1%
Calibrated by : Man Patianapergpaboan
Approwed by g
Approyed Sonatory
{ 1 Peepan Paipim
i St Imjsi
[ 1 Kunchit Pramprat
Issise Date ; 7 Apil 2024
The Uncartainties sra for 8 probability of 9%

This eenificaie may not be reproduced aher fas in lol, ewept with e prior wrifen
Approwal of B beas 51 Corposati Sarvices 3 : Equprent Calbion ind Tessng Seniss.

tanms‘laimqu



Equipment : Incubater
Condition As-Recelved :  Usid llem
Rafarence : 2404-000300-2
Frocadure Used :-

Cart. Mo 24TWGS0

Page: Z2af 3

‘Caltwalion wend conducted usng calibraion procedure CP-OTOR based on TLAE G-20 accarding ta dineci
maasurement matod with Data Acquisition which connected with Resistance Temparahure Datector | RTD b

Thea teivgparating scaks used was based on TS50,
Concition of i result of calibration
1. Redarenca siandard instnumant:-

Instrumant Sarlal Mo,  Cedt Ne Teagaanla Dus Date
1] Data Accuisiiion PIVAS0EIENZ  XAAMIZ2 TPA 26 Jul 2024
2. This cartificate is vaid only i $he lem calibrated on dale and place of calibrartion.
3. This cartification & iraceabls 10 the Inbernalional System of Unit
Remark : TPA © Tachnalogy Promoficn AssccisSion | Thaland - Japan §
Fosult of Callbration :- [*)1 Wttt Adjustment
Function of UG : Ternpanalure Sourbe
Fresh alr satting : Closs Environmant during ealibration
Baginning Finisheed
Temp. (G 25 25
[REL. Humid | % } 57 84
[AC Suppy [ Voll | =21 222

Probss Irstallation Details :

as B0 om = 080 m
b= ED om W= [51:8 m
o= ED om H= [1-5] m

Capachy= 02 m

TECHNOLOGY FROMOTION ASSDUTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUEPMENT CALIBRATION AND TESTIN !
5344 PATTANAKARN ROAD ARLUANG BAKG
TEL

Certificate of Calibration

lﬂﬂﬂ"lﬂljﬂ‘!ﬂﬂﬂ

WEO-TISHTIS TS
FALRIRATIN (8

Cerl. Ne.: 24TM2E
Paga: 1of3

Equipmant : ‘Water Bath

Manufactures | Meamman

Maded : WHE 14

Serial No, | L1 CHEDE

1D Mo = UAE.MIC D0R7Z560

Submitted by : United Analyst and Enginesaiing Consultant Co.Lid,

Incutariar Cart. No.: 24TMESD
Used Ibem Page: 3ol 3
Ruference : 2404-00030C-2
[Result of Calibration - {1 Witheur Adjustmant
Function of UUC" Temparature Scuroe
Frosh air sesting : Closa
Calibration | wuC® | uuc® | Tempaeratura Temparatung | Owerall |Covarsgs
Point | Satting | Raading stabdlity uniformity  Maristion| Factar
["C} [("Cil{C} [£°C ) ["C) ("G k
28.0 250 | 250 063 0B 1.3 g
ABO 380 36,0 [ETY &7 TE] 2
Calibration Measured Temperature | °C | i
Poirt Fosition g
"G 1 2 3 4 [] L T L] & (ref} [ES=N]
50 26508 | 25290 | 25433 | 26412 | 24.347 [ 24332 | 24.313 | 24.474 | 24878 0.30
36D 28843 | 38,066 | 35618 | 36701 | 36239 | 36260 | 36 343 | 38287 | 6063 [ E7]

Avarage” | The averags of 30 values in &ach poaifon.

Temperatire stability | One-half of the gresteet maximum dfecencs of messunsd |BmEsralure & any o0 S8Ns0T.
Temperaiure uniformity : Tha macimum d¥arence of messunsd empansiures & any sensors and e maasured
Ramperature 8 the nderence location which are observed at the same lime or al &3 closs &0 cbasrvaiion lime &
posaiite o mine e patiem of ho withiy the chamber under aleady-siste condilions.
Cweradl Variagion : The Differenca of ihe maximum and minimum measured iemparabares throughces chsanalion,
UUCT 1 Uni Urndar Calbealion

Hele @ The reporied uncertainly of messurement was incuded stabiily and exchuded unifanrily

The reporied uncertainty of measurament was based an a standand unceriainéy muliplied by a coverage
tactor , providing & kel of confidence of appemuimataly 95 %,

i~

lﬂﬂﬂ"lﬂljﬂ‘!llm.l

Equipmant : Waler Bath Cart. Mg, 24TM2D
Condition As-Recehad Lisad ltam Page: 2of 3
Reference © 240Z-023200-2

Procedure Used :-

Calbwation ware conduzled using in-houss calbration procedure GP-OTO4 Based on ASTM ET15 BCConding
to direct maasurement method with Data Acquisilion which connected with Indusirial Platinum Resksiance
Thermameser | IPRT |.

The lemperalurs sake used was based on ITS-60,

Cond| ation
1. Referenca standard instrumeant:-
sArumant Serial Mo,  Cori.MNo.  Traceabls  Dise Date

1) Qata Acquisition MYAB001451 2327 TPa, 2% Fab 2024
2. This certificate is valid anly i tha item calibrated an date and place of sakbration
3. Thie cerlification is traceadls 1o tha Inbamational Systam of Unil,
Remark : TPA : Tachnalogy Pramation Assocation | Thailand - Japan |
i (%] Without Adjustment
Function of WUGC* : Temperalure Soure
Heat transfer medium used :  Water

3 Soi Uidomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,

Banghak 10280
Location : Microbialogy Lebaraiony
Recaived Order ; 10 Fabruary 2024
Calibration Date - 10 Fabruary 2024
Ambient Temperatune : {2610 )°C

Redative Humidity : {50 £30 ) %
Calibrated by : Krisda Makas
Approved by :

| ] Pomntrippa Tameyskul
{ ] Unnepphial Harsehal
{ )} St Imial

|50 Date

18 Fabruary 2024

The Unecertainties are for a confidence probabilily of approsimately 95%

thas

e may 331 be repridcosd  weinh the rr

{ che Sestel o Conasas Sorvie o el T g, 5

Envircnmaental AL Voltage Supply
{‘C} { %RLH. ) { Wolt )
Ll oide il L B
Finished of Gallbration 5
Ref, 31d.
I W,
T o e N S _ WavPaOiHg
/ 1 ey 2 MATPANOTAZ
p Siref} o N | .
Wi = 1 o 3 N =
L e I, T N
ral.) NATEAM 425
Front




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN}
CORPORATE SERVICES 3 EQUIFMENT CALITHATION AND TESTINC
118, SUIANLITANG, S ANLUIAKE BANGROEK 105340

NICES

WEC T TR
T CaIRATION Sooy

Cort. Mo.: 2ATMI0EN
Page: 103

Certificate of Calibration

This Ceetificata was Ssued b repisce 1 iha Cerlficale No. 24TM30E

Equipmnt - Water Balh Cert Na.- 24Thuze
Conditien As-Recalved : Usad |tam Page: 3ol 3
Referance : 24020232002
Result of Calibration == | * ) Without Adustmant
Functlon of WUG" ; Tamperalune Source
Caliration ot [TT=3 o4 ding { "G )
poknt Seiting | Reading Position Unaensiny
L) g i) 1 ] 2 [ 3 T 4 Tswetd] (26
445 A4.4 444 44600 | aa489 | aapo2 [ a4621 | 4am27 015
‘Calibration Coverage
solnt Unidormizy | Stability Factor
(%) {'C} (£°C) [
445 0.15 0.074 H

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

Uniformity : The maximum diflerence of measured (smpenstures at any sersars and the measured femperature
& e refarence location which are observed ai the same time or at as clase an chservalion tme as pessible
o daterming the temperature patiem of homogenely wanin e chamber under sleady-atals condilions.
Stabllity : One-hall of the greatest maximum difference of measured temperstura at any one proba,

Lug® : Unit Under Calbaation

Note : The reported uncestainty of massurement wias included stabdity and excluded unifermily.

The raportad uncertainly of messuremenl was based on a standard uncertainty multiplied by a
coveraga facior &, providing a level of confidense of apprmdmately 05 %.

-ala-
'
Equipmant : Viater Bath Cerl, No.: 2aTAME0EN
Condition As-Rocaived : Used [tem Page: 2003

Ralaranca @ P402-0E3200C-4
Procedurs Usad -

Callration ware conducied using in-house calibration procedure CP-0T0M Based an ASTM E715 aceording
b direc! maasiLromant mithod with Data Acquisition which connected with industrisl Plalinum Resistanca
Tharmamater | IPRT ).

The tamperabune scale used was based on T5-80.

Condition of this result of calibration
1. Reference slandard instrument:-

Instrument FeffedNo.  Cert.No.  Traceabk  Dua Dats

1) Data Acquisition MY4B001451  23LM27 TRA 25 Fal 2024
2. This cerificale is valid oy to the Bam calbvaled on daté and pice of caltration,
A, This certfication is tracsabls o the intemational Sysiem of Lnit.

Remark : TPA : Techrology Promotion Assccisfion | Thailand - Japan |

Exquipmant - ‘Wales Bath

Marufacturer : et

Modiad : WhE 14

Serial Ho. L416.0674

10 No. : LIAE MG 02561

Submitted by | United Aralyst and Enginaanng Gorsultan Ca Lid,
3 Soi Udomauk 41, Bukfumye Road,
Bangchak, Phmkhanorg,
Bangkok 10260

Locakion : Micrcbiniogy Laboraong

Recalved Onder @ 10 Febnary 2024

Calibration Date = 10 - 11 February 2024

Amblant Temperature - |26£10)°C

Ralative Humidity : (50230)%

Calilarated by : Krisda Males

Approved by :

Bpprovad Signatory

[} Pomihippa Tameyakul

[ ¥ Unnopphol Harachai

[ o) Buwit bmjai

tesue Date 12 February 3034

A 0064399

Equipmant - Walar Bath Cerl, No.: 24TMI0EH
Condition As-Received | Used Ram Paga: 3al3
Roference : 2402004
Rosult of Calibration = [ * ) Wihout Adustment
Function of UUC* : Ternpanatune Source
Calfraiion (I Ut Average* Standard Reading | T ) u
point Setting Reading Pasitian
(cy [ied] (G 1 2 ] [ Sqraf) | (£'C})
445 44.5 445 44,516 | 44483 | 2481 | 44505 | 44504 Q.15
S0.0 5.0 510 50062 | 50016 | 50008 | 50035 | 50044 445
Calibwatian Coveraga
point Unitormity | Stability Factor
{"G) Gy (£} k
[T 0.080 O.048 2
514 011 0.058 2

Average’ : Tha average of 30 values in each position.

Result of iz (") Whithout Adjustment
Function of UG : Tempsralurs Sourcs
Heat transfor medium used :  Watar
Erviroaimaetal & Voltage Supply
[ { HRH. ) [ Wok )
Bagirning of Calibralion - | =
Finished of Calibration 23 54 20
Reel. St
Pasltian 1 D No.:
—— 1 HITPaI418
7 E 2 NITPR0OTSR
lref) 5 7 NITPE0TAZ0 i
4 NATPEN421
5{red.} RITPEN425
Front

Lt

a 1205493

Upifesenity = The maximum difsmrce of Maskured emperatres ot any 88080 and the measured tempanmlure
i th refiernnca location which are cbeerved & (ha sama ime or at as closs an absarvalion Sme as possbie
4t chadesing the lamperaiure patiem of homegenity wilhin the chamber under Basdy-51ale condiions.
Stability : Cne-half of $he grestest of at any one prabe.

UUC* ; Unik Under Calibration

Mg : The reported uncensinty of massurement was included stabilly snd aecused uniformity.

Thea reporied uncertainty of s ramant wis based on a standard uneefsinky muliiplied by a
coverage Tackor i, providing @ bewel of confidence of Approdmately 55 %

-l

e

a 1205492



L]
AEA TSR LN BOSE Sar LS TS
FLRIUErNEAE0 ] B TS B AT e
s v, | O I For inchusiriel Developmens harional Food nerune
wve a0 ki P il Lsbrafony Serice Cerver

Calibration Certificate

Certificate No.: 2403982-001-01
Client name: UNITED ANALYST AMD ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Pr 10260
Page 1863
Equipment: Auboelang
Manufacturer: ALP
Model: cL-40L
Serial No.: BOT 258
1D MNo.: LE, MIC.0159/ 2560
Order No.: 2403982
Operation No.: 2403983-001
Date of Receipt: 7 August 2024
Date of Calibration: 7 August 2024
/ }Aa—ﬁé
Calibrated by MrManas Samsak Approved by
Spuesalist { Miiss Presyapeem Jasngharnkit §
Vica t af L Sarvicas
Dt o Dgmun: 14 Ausgust 2034 Rissgraible For the Tachnscal Managament Taam
Thi uncartainties ang Tor @ af W5 o,

SRS R RLATRLL MagadE ESaTULE T
AaUErnedao RN eqea Fsaa TS

Foundason for ndieisal Dewslopmen Matoral Fooo ratue
Food indusnal Laborarory Senvewe Certer

Calibration Report

This Cerificabe &5 issued in accordance with the condiions of accreditation granied by the Thal Laboratory Accredhiabion scheme
wehtich e geiarivind] he mremsunement capabiity of the laborstory and fis tracesbity (o recognied nationsl standends: and 1o the unis
ef measurement realzed 2t the coreponding national wandards labomory. This certficabe may not be repreduced othar than i full
gt with the por written appeorsl of the hational Food Institute

F-CE-005 Revision: 0L Date: 3 04-65

U TS U SARI IS LIS o

n H FRFATEELARLUL IR CEarULa s

o o e WO o inchsivial Doveiopmend Manonal Food neitue AT
s v Food incueral Laboraiony Senvice Comar LA

Calibration Report

Castificate No.: 24030200101
Equipment: Aurncme

Hodel; Sl Serial Mo 80796

Resclution: 1] . o 00 M.t UAE.MIC.015/3560

Homsfacturer;  ALP
Daike of Calibration: 7 August 7124 Pagalaf ¥
Location: MICREIENOLOGY LRBCAATORY [301). UNITED ARALYST AN PNGINITRING STMSATANT €0, LT0.
Environment Condstion: Ambet Temperaum ( 29 + 1 )%

Pelatieg Hurmigity P x5 )%

Ling Valtage: RS & 1) vor

Conadition of this results of Calibration:
1. This mstrumert wiss Caileated by insert 3 standand Dota loggers with RTD into i autoclave and calibration
soconding o W-TE-015 EBased on B5 2545-1:2001, Autoclaves for sieviization in laborstores
Port 1 Design, construction, safety and performance - Speoficabon.
- The bemperalurs sl used was hased on TT5 - 50.
- AN Jpta sEw Delw wara Tinal valies and the nRil data may be chtsned upon resuest
L. Peference Sandand Irestrument ©

Instrument Model Serial Ne. | Cestificate Mo.|  Due Dinte Throwgh
CM-CP-HITEMP- 340 GEASES TE &7 03001 25-Feb-75 um':n";m
W""':‘;'m"m‘l""‘ BT | e e HETEMP. 2800 RESAEL TE 67023101 5-Feh-7m UW
M HITEMPdal | RSEE TE £M0E32-01 ] T

3. This cartficase s traceable bo Inbernational System of Units (3] Lnits)
4, This cartificate was certified onty for the instrament we calbrabad
5, This ressult of cabbration: was found accurate as shown on date and place of calbration anly.
6. This standard does not apply bo steriioers or deinfectors. uséd for medical, daral, pharmaceutical,
7. Condition of Calbrated fem © Good
LAIC Desscription | Setting program function sterdiation - STERILIZEMORMAL
Time of sterbeation 15 Hisute A1 121 ¢

& Resuk of Coiforation E Without adjsirant / i
Aftar adjustant
14 fog 22

F-05-0113 Revinicre 91 Date: 20-34-83

Certificate No.: 240392-001-00
Equipment: Annclave
Model:  CL-40L Serisl oo BOT2R
Resciuton: 1 °C WDMD: LNEMICOIS/2S60
Harsfacharer: AL
Date of Calibration: T hugist M2 Page Jof 3
Calibration point: RFIT Fi '
Calibration result: |
Calibvation | Tempemisrs | posties | Line Yolkag L
Comdinn 06 (st g (vsity == =
His e 55 e
s ne 8 = b -
= —
Tablel : Reporting of Temperature il
Maasurid Temparaturs (°C} @ Sersor No.
Calibration Point (Sensar No.2 & REF]) Uniesitainty
el Rl 1 | suza(Ren | St # 3 + '}
121 12241 | 12034 [ 12244 0.65
Table 2 : Reporting of Result
UUC* Setting UUC* Reading Stability Unifarmity | Cwarall Variakon|
el Min (") | Max (') [average (' MPa £y [ S .~ G
122 1z | [ [ en 0.055 0031 0.4
Hog

Thie queted uncertainty nchade * Sxabiity ™ and * Loadieg effect { 20% of Unfarmity 1*
LUC® = Unit Under Calbeation
Stabity = One-heif of the grestest maxmom dfference of messured IEmpErstures B Sy ONe SENs,
for st least half o hour after maching steady state
Usifgrmsity = Tha maimum ciffarance of mearsured tempsralures ab any sensoes and the measured
bemperatune ai the reference location which are obseryed ai the ame time.
Cwerall Varstion = The dfference of the mawmum and minimum measured temperstures througout chsenvation bme

Thwe repirt uncerisnty of messunement was based on standand undertainty multiphed by cowerage fackor k= 2, Drwf'!l
3 el of confidence of approsimataky U5 % o

F-CEAE Reresion T Dot M-4-65

e
-
AR TS SR E0S] AETHILETS
I I I Py e E T - e e r";:‘-
.. Fourdanon for nouenal Developmen Nasond Food ineimue HES TISLTIE, 17028
Foot inchinal Labeisiony, Seoes Cenles CALRRATIGR 0031

Calibration Certificate

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGTNEERTNG CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumwit Road,

10260

~ Fageiofl

Equipment: Autoclave
Manufacturer: ALP
Model: CL-40
Serial No.: BOBTEZ
ID No.: UAE.MIC.026, 2563
Order No.: 2402281
Operation No.: 2402281001
Date of Receipt: 2 pril 2024
Date of Calibration: 2 April 2024

Calibrated by  mrJerawut Prapawuttipong  Approved by Ii
seiertist [ Mr.Pheraphat Tuanjit }

Manager, Division of Calibration Labaratery

Date of Issue! 9 aprid 2034 Rusponsile for the Tecknical Managemsent Tear

The uncertaintias sre for s o appr 95 W,

This Cartilicatn & Hsued n aeondascs mih e conditions of accreditation grasied by the Thai Laboratory  Accreditation scheme

which hars sr=rssed the measwement capsbify of the atarmory and it baoessiity bo racngnired nabona! sandarts s~d o the nes

of

riakzend L bhe ngtionsl glandieds Libcealory, The cartiTaal May sl B mipeaducid other than in N
axcept with the prior mrities approval of the National Food Instfube.

5000 Riraibor (] Db 30-08-85
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Calibration Report

Certificate Ne.: 24028100101
Equipment: Aol
Modet  CL-4(R Sandd Mo BETED

Peschitinn na % ID ke LIS MIC 0262563
Manulactwrer:  ALP

Date af Calibeation: 2 Apnl 7024 P
Location: LABORATORY, LIMITED ANALYST AND: ENGIMEERING CONSULTANT CO., LTTL
Envirnamant Condition: Ambient Torpanature { 25 + 1 )%

Fdathwe Humidicy [ 8 £7 1%

Ling Votage { &5 & 5 ) wek

Condition of this results of Calibration:

1. This instnamant was akbrsed by insert 3 standard sSemperabee recorder ‘with RTD imto ks sutodave and cakbration
accoming to W-TE-018 hased on BS 2646-1{2021] : Autoriees for steritzation in lebomtonies Desgn, construction, safety
and performance Specification.
= The temperature scale used was hased on 175 - 50 .

- Al dats show below were firal values and the kol dats may be obtsined upon request

& Reference Standard Instrument

Instrurment Modal Sarial Ne. | Cortificate Ne.|  Due Date Thraugh
T iTempial 2 5013 TE Getzad-il B Agril 024 "““““_‘“ﬁ“‘
- S——— = : —
[T p— Hil 1432 S25601 TEGMOEI-0L | 9 Moweimber 1024 | MADGETECH [RC
HiTemeadid SZEE0D TE GMOGH-0E | 9 Movember 2004 | MADGETECH (R

3. This cortificate (s traceabie to [mtermational Systern of Usits (S1 Unis),
4. This certificabe was certfied only for the instrument v calbreted
5. This resut of calibration was found socurste as shown on date snd place of calibration enly,
B. Thes standand does not apphy b stenbzers or disnfecton used for medical, dental, pRanmseutica
#, Condbion of Calbrated iem | Good

ULE Deseniption ©  Setting program function steriization | STERILIZEMORMAL

Tiww of flarizalion 15 Minde AL 1150 aand 121.0°C

8. Ressit of Calibration ; X | Without adjusimant

| Alter adjusiment

FCS4a2 Revison: 01 D 0065

AR eI LRSI aerLEI S
UL =AU SRS ELE T

Foundmon for housis Dekasmers. hatenal Food NS g
Foad nauamal Lotorarey Sewver Cavter AATIEN SF1

Calibration Certificate

Certificate No.: 2402419-001-01
Client name: UMITED ANALYST AND ENGIMEERING CONSULTANT CO., LTD.
Address: 3 Sk Udomdguk 41, Suktnumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Paga 1ol 3

Equipment: Electranic Balance
Manufacturer: OHAUS
Model: PEGZI
Sarial No.: CIIETHATES
ID Mo.: UAE.MIC.055/ 3565
Order Mo.: 2402418
Operation No.: 2402419001
Date of Receipt: 18 April 2024

Date of Calibration: 19 Agril 2024

Calibrated by  WrPhacsghat Tuanjit Approved by "
[rap—— { M pom Taengiarnkit )
Vice Presadant, Dapartent of Labbrabary Services
Date of Issue 23 April 4 Respomsible for the Technics| Mansgement T
The are for & o of a5

Tris Cortficaie i ssued in accondance with the conditions: of acorediiation gramied by the Tha Litorstory Adtriabon Schafie:
ity hars ssecced the messurement capaidity of the labonony and its braceabidy o mecogniped nefonsl stndartd and Do thi
ueets of spasunemant raied ¥ e coresponding nesional siandaeds itorztony, This oerficate mery rok be mproduced clher
then in fll emoest with 1 prise wiiten appeoval of the Matosal Food Insstute.

F-C5-000 Rivese: 01 Cune: 20-04-65

H Sma eSS oy adsd e TLEnee
I I I AdusmedaalUEn EgEannssLa T

v/

.
gERaenssuR U adSdaen e s
I I I AU S TSI aEE TNSSUETTTS " fﬁ\mﬁ'
R T = R T T e m— e o
mmery w4 vty FDOC Inchmitial Labomsion: Sevace Cenier CALIBNATION £061

Calibration Report

Certificate No.: 2H02TE1-001-01
Equipment; Autackag
el L1800, Seral Mo, BOETEI
Regalutin: 0.0 € [N LA MIC126/2563
Mamofacturer,  ALP
Drate of Calibration: 2 April 2024 Paga 3ol
Calibration point: 115.0 sand 1310 °C {
Calibration resalt:
Cabbrabae | Temperaene | Moatee | Line volag
‘Canditizn (] Mumiciey (%) (Weit) | ==
Min e B [
Max 55 =¥ 130 i o
F— ==
Tablel : Reporting of Temperature '
Measured Temperature (*C) & Sersor No.
Callbration Point {Sensor Now2 is REF) Uneertainky
ey 10 1 “Std¥ 2 () sta.%3 £00)
1150 115.28 11535 115.38 0,64
_‘_?I.-Q I?r.:‘ﬁ 121386 12137 064

Table I : Boperting of Characterization Result

WUE* Setting uuC* Reading | ‘Stability Uniformity  [Overail Wariatien|
'y Min (°C) | Max (") |avernge 'Cy  MPa * {7c) €} €]
1150 115.0 315.1 1150 008 0.18 013 .48
B 171.0 1211 1210 iz | oy 010 030

Mt

Thé quisted uncersainty inclide = Stabfity ~ and ~ Loading efiect | 20% of Uniformity )
Uuc* = Unik Under Cattration
Stabiky = One-hail of the grestest masimum diferénge of Seisenid bemperalungs AL ANy 0 SNE0RE,
for st least half g hour after maching shiady TR,
Unfgrsity = The miimum ifanense of sassured EMEEmTLnes ot sy sersors and the messored
temgETatung at the nefenencs lcation which sre cbserse at the same time.
Crecrall Variation = The difference of the maximum and minimum measuned temperstures througoul Glsenagion tir.
The: report uncerainty of messurement was based on standand uncertanty multisded by covrage facter b= 2, providing
@ lewvel of confidence of spproximatehy 95 %
ST P

F-CE-17 Rewiion: 0] Dwie 30-04-83

Fn.".u-.n;t_l:a rdueral Devglopmen hahoral Food insdhuie
Fond rousnd Laberarony Senvce Cerier

Calibration Report

Certificate No.: 2002419-001-00
Equipmeni: Euactrore Baare Mamulaciuren  GHAUE

Madak: FEEIY Rusobtion: 3001 g

Sertal Ba- CTIETHTE DM URE PIC SIS

Capacity: 28 @
Date of Calibration: 19 Ao 2024 Pagelofy
Ervironement Condition: areest Terpranre: X0+ 03 T Remebed; oo 04 %
Flacs of Calibratian: Aors HAL, UNITED ASALYST AND) EMCIVEERING COWSULTANT £, LTE
Condition of Equipment: S Codaon
Congition. of This Results of Calibration:
| Colpemne Memos T Method WCMADDL oo Mathod baed 2 LKAS Lab 29 : o

2. Pafereroe Sandards:
Referenis Standand Mogz Serial Mo Colibrated By Certificatn Ne, Dwn Date

Saviaeg Weger e €7 I-5ag Iz " FESILIEES 28 Ploweniney 34
Instrumest Mogiel Sarinl Mo Calbratud By Cortificate Mo, D Date
Thesma-Hpm Miter L] RFLETH QUi Quuaty Reees MM A Fprg TR

3. Thes gentfucanon & tragsshie o 5 UM

4. Thes cortsicats ik ot pnky Jor e ngrument me ipaned

5. This reak of culibersos war bausd acnsan s ibown on die ind plice of CSRLAILCH S8k
1. Repeatability of Reading:

Pioreinad Vakes 1 g ) Feandand Dewvation of Aeesing Lgl
0 000067
o .00

2. Qdt-Center Errorn
Amemod 0§ e placesd and moved i vancus soskon on
Thee bubarecy sachng SEAL | e, in The Cabie.

felcl /é—a\,

] |

| 2ea000 | sonees | 200000 | iemsss | soocoo | 20600

P-C5-013 Ramior: 01 Clata: 100465
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-121 10 Sep 24 9 Sep 25 -
(Acoustic Calibrator) 6855 Co.,Ltd.
2 |Sound Level Meter Laeq 2a s Lasor Lamae Lagn Larson Davis LxT2 Innovative Instrument 24-5LM-233 10 Jul 24 9 Jul 25 -
0006698 Co. Ltd.
List of Instruments Certification for Water Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH38 11 Jan 24 10 Jan 25 -
HAOF0026 (Thailand-Japan)
List of Instruments Certification for Air & Noise Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Workplace
1 [Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 23-TPM-502 2 Nov 23 1 Nov 24 -
TPT030008 Co.,Ltd.
2 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-048 23 Jan 24 22 Jan 25 -
TPS030007 Co.,Ltd.
3 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 24-TPM-148 21 Mar 24 20 Mar 25 -
TPQ020024 Co.,Ltd.
4 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-347 6 Aug 24 5 Aug 25 -
TEX040013 Co.Ltd.
5 [Air Flow Meter Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-223 8 Nov 24 7 Nov 25 -
41461813030 Co., Ltd.
6 [Air Sampling Pump Zinc Oxide Fume Sensidyne GilAir Plus Innovative Instrument 24-ASP-126 27 Aug 24 26 Aug 25 -
20230610200 Co., Ltd.
7 |Primary Flow Calibrator Calibrate personal pump TSLinc 4146 Innovative Instrument 24-AFM-157 19 Aug 24 18 Aug 25 -
41462327004 Co., Ltd.
8 [Air Sampling Pump Zinc Oxide Fume Sensidyne GilAir Plus Innovative Instrument 24-ASP-121 26 Aug 24 25 Aug 25 -
20230610201 Co., Ltd.
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Nams UNITED ANALYST AND ENGINEERING Certificate Mo | 24-ACT-121
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SERVICES 3: EQUIPMIENT CALIBRATION AND TESTING SERVICES
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CALIBRATION 0008

Cert.No.:
Page.:

24CH38
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Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

IDNo. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Appraved by :

(~/)Sa|tmp Meangmai

pH Meter

Horiba

LAQUA-PH210

HAOF0026

UAE.EFM.068/2564(EFM.pH.01/64)

Used Item

09 January 2024

11 January 2024

2401-0213WSC-1

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 £ 25) °C

(50 = 15)%

In - house method :

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn  Lerngagtrakul

Saullry
Approved Signalory

() Warakorn Lerngagtrakul

() Ponpan Paipim

Issue Date :

15 January 2024

he Uncertainties are for a confidence probability of approximately 95%
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Condition of this calibration result
~oncition of this calibration resuit
1. Reference Standard Instrument  : -

Instrument Serial No. 1D No. Cert. No.
1) Document Process Calibrator 54030049 130RC116 23E2802
2) Ref. Standard Thermometer 4982054  110RC044 231908

This certification is traceable to the International System of Unit maintai
- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials

Cert.No.:
Page.:

TR T 1 B4 W

24CH38
20f3

Due Date
27 Aug 2024
26 July 2024

ned through:-

The measurement results are traceable to S! through CPA chem Ltd.,

ANSI-ASQ Nalional Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 940102
pH 6.986 CPA chem 931959
pH 8.997 CPA chem 940106

Exp. date

27 Nov 2025
01 Oct 2024
02 Nov 2024

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mv. mV pH (zmv) K
pH Meter 4.00 177 48 177.6 4.01 0.058 200
S/N.. HAOF0026 7.00 0.00 02 7.00 0.058 2.00
7.00 0.00 02 7.00 0.058 2,00
10.00 -177.48 -177.2 10.01 0.058 200 |

enaslumunu

sm%r,

a 1197729

2
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Calibration Results

Cerfificate of Calibration
Function : pH Measurement 5 i
Performing three buffers standard curve by using butfer nominal pH (4,7)(7,10) S AT
Unit Under e Hame LINITED ANALYST AN ENGENEER MG Reqeesi Ko Reg-2023-2230
indard pH Actual pH | Actual mv Uncertainty of Coverage
Calibration Buffer Solution Reading Reading | pH measurement| f; I TRIT OO
) e factor Adibisi BI 5od Uikrmsatk 41 Suiburine it Ricad, Manpe hak. Proboraong Frge =12
k
pH Electrode 4.008 4.01 1716 0.0079 200 mghok 102841
S/N.: - 6.986 7.01 24 0.0093 200 Ut Usaler Calibration Deiait
g.:;;i 7.01 22 0.0093 200 Calibration Pazmewr © Tonqerag
. 10.00 -176.2 00095 2.00 Irinaren Mo Therod Eavinmmens Mosicr Range Cablugin 3050 w6 °C
Function : Temperature Measurement M TRIQUEST Tepeal Seasr © RTI
(") Without adjustment Madd gr32 Sonuw Miampior (o) © &3
This equi was with Te Probe; vl Buamiber THTEI 08 Cabheion Posiion (mm) 7.2
- Model : - Rl e Irmirerneni Sestum Ul
) —_—
- Serial No - 1TF S LIAEEFM 21 #7541
Dimension of probe; =
- Length : 104 mm Calrani, Ensir e ment s Deisils
- Diameter - 16 mm Temperature B Cal™
- Immersion Depth : 90 mm uridiry SEORH + |5 RH
—_—
Revetved Do 1B Dewber 2021
Caliboied Dot I awernber 202
Calibration Standard vucr . Uncertainty of | Coverage Calibeation Procedirs b methesd CP-TIMHI1 by Ciigarisss with Seasdand Themmms:
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