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List of Instrurments Certification for Air & Moise Quality Analysis

Mo InstrumentEquipment Paramater Manufacturar Modal/Sarial Mo, Calibrator Certification Data of Due date of | Remark
Mo, Calibeation | Calibration®
[Ambient
1 [nifice Transfer Starcard Total Suspended Partculate (TSP Firwicrsan Instruma s, ing GI%4 Jiranatee Associates So, Lid COF-D26-47 28 Jun 24 2T Jun 2% -
Cali bratior Particulate Matter < 10 g (PMI10Y LM
2 |L-Tube Manomatar Tatal Suspended Particulate (TSF) Conpar 1221-36-00m Tachnotogy Fromotion Asscclation 29F1251 11 Apr 24 10 Apr 25 =
Farticulate Matter < 10 pm [PRIOY [Mhailand-tazan)
3 A Flow Meater Particular Mattar (PMZ.5) Mesa Labs DaltaCal DCL Inrewative Instrament 20-AFN-192 23 Sap 34 22 5ep 25 -
159622 Cold.
4 Janencid Barometer Tatal Suspanded Particulate TSP Barigo, Gemrrany Technology Promation Asscciation 29F1369 22 Apr 24 21 Apr 25
Particulate Matter < 10 pm [PMI0) [Thailand-lagan)
Farticular Matter (PMZ.5)
5 [iAai Thermo-Hyanometer Total Suspernded Farfouiate (T5F) Barigo, Gemmany Technoiogy Fromation Assaciatan ZAHTEE 10 Apr 24 W Agr Fa
Partioulate Matter < 10 pm (RR10) [Thailand-Jagan)
Farticular Matter {PMZ.5]
€ [Mitiogen Dicside Analyzer Hitragen Dioxide Therries Electron 4z UAE Consuttant Co, Ltd n4102024 00ct 24 30t 25 -
A2C050801 1076
T [Hitregen Dioside Analyzer Hibragen Dioside Thermuo Fisher Scien 420 LRAE Comrsuitant Co, Lbd 04102024 4 0ct 29 30t 25 -
517512000
B |Nitrogen Diosdde Analyzer Hitrogen Dioxide Tremre Electron 42C LWAE Consuitant Co., Ltd 11102024 110t 20 10Ot 25 -
17512001
& IMitrogen Dicside Anal Hitrogan Diomide Therres Seientific 43 LBAE Carsusiband 17052024 U7 Sap 24 16 Sep 25 =
CRAOAL30002
10 [srarsard Gasas (Mistura) Hitragen Ciowide: Airgas EBD162121 wirgas an Alr Liquide comparsy EDSNILE1 Sl a & lun 23 6 Jun 31 -
2016FSG
Due Date of Calibration® : Based on the anrual calibration plan. Arleast 1 time per yearn,
United Analyst and Enginpanng Consultant Co, Ltd (LIAEY
Ceriified Laboratory ISCVIEC 17025 Cartificate Page 1/3
BN RAFIR TSR e B eI R
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List of Instruments Certification for Air & Moise Quality Analysis
Mo|  InstrumentEquipment PFarameter Manufacturer Model/Sarial Mo, Calibrator Certification Date of Due date of | Remark
Mo, Calibration | Calibration®
Amibient
11 |sulphur Dicsite Analyzer Sulphur Dicedcke Thesria S 43 UWAE e bant Ce, Lt Dal203 6 Sep 24 5 Sep 5 -
CMZZIETOG1
12 [sulphur Dioside Analyzer Sulphair Dicwide Tharma Schentific a4y UAE Consultant Co.lLtd 19062024 1% Jum 24 18 Jun 25
CMIZZETORD
13 Jsulphur Dicedde Analyzer Sulphur Dicodde Thazrmres Scizritific UAE Corgsultant Co Ltd, nsle2024 & Sep 2d 5 Sep 25 £
CMIZIRTO6E
1d |Sulphur Cioside Analyzer Sulphur Diowide Thesrng Scien a3 LRAE Consutan OS2 6 Sep 24 5 Sep 35
CMZIZ3BTO6E
15 |Stardard Gasas (Mishira) Suilphur Diowida Airgas EBD162121 Birgas an AF Liguide company EDSNI1E 1540018 6 Jim 23 B Jun 31 3
2DISFSIG
L& |Caroon Monoxide Analyzer Carbon Moresice Thema 48 UAE Corsuliant Co.Ltd. OERe20H 3 Sep 24 25ep 35
CM0BLA0003
LT |Carton Monoxide Analyzer Carban Moncuide Thema s UWAE Consuttant Co. Lol 18062024 18 Jum 20 13 Jun 25
1180500069
18 JCaron Monoxics Analyzer Carton Monoeiks Tharmmi ag LWAE Consifttans Co, Ltd [Ltier 9 Sep 2d A%ep =
1180500074
19 |Carton Monowdda Analyzer Carban Morexide Thermo A UWAE Consultant Co. Ltd 04122024 6 Dec 24 5 Dec 25 -
65506248
an [Standard Gasas (Mixtura) aen Mo Adas EBO1A2121 Airgas an Alf Liticle compary EQSMS1EL 560014 6 Jun 23 & Jun 31 -
201EP5IG

Due Date of Calibration® : Based on the anmual calib

Urited Analyst and Enginpanng Consultant Co, Ltd (LIAE]

Certified Laboratory ISC/IEC 17025

fiorn plan, Af Least 1 time per year.
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List of Instrurments Certification for Air & Moise Quality Analysis

Mo InstnirmnentEquipment Paramater Manufacturar Modal/Sarial Mo, Calibrator Certification Data of e date of [amar;
Mo, Calibwation | Calibration®
[Ambient
a1 [Wind Spesd/wind Dirsction WS ot One %GR ¢ S6i4 Thai Meteoralogical Department 17624 16 Apr 24 15 Apr 25 =
Irstruments M3ZEZ ¢ XAT26
2 [Wind Speed/Wind Cirection WS Met One G801/ X000 Thal Meteoralogical Department 17a/2a 16 Apr 24 L5 Apr 25 =
Instruments O3B £ X21186
23 [wind Speedfwind Cirection WD et One S8 S XEIVES Thai Mataorclogcal Department Loafa 1L Apr 24 10 Apr 25 =
nstruments 0348 £ 11374
24 Wind SpesedAWind Direction WEAMT st Oinez 80 5 X23020 Thai Meteoralogical Department 17724 L& Apr 24 LS Apr 25
mstruments D34E £ %2191
25 [wind Speeddind Cirection L] et Ona 580 7 X087 Thal Meteorclogical Department LTar2a 16 Apr 24 L1 Apr 25 -
mstramenis 0348 / C2052
26 [sound Level Calibrator Calibrate Sound Level Matar Svantek S35 At instnament 2a-RLT8S 25 Jun 29 24 Jun 25 -
lAcoustic Calibrator] 44783 Cold.
27 [Sound Level Mater Lty 5 v Lty gtions Lierae L L Larson Cavis LxTi Elactrical And Elactrorics institute CR20I0250ES 5 Aug 24 4 fug 25 -
oy 0007306 Foaundation For Industrial Developrrant
28 [Sound Level Mater Loy 2 e Linacy 22 L Liss Licin Larzon Davis LTl Elzcirical And Electraric ute | CRHIZ03ZZES 22 fug 29 21 Aug 35 =
\Asarunu LO072308 Foundation Far Indusirial Developrrent
9 MSound Lavel Mater Ly 1w Long 20mes L Losoe Larzon Doy LxTL Elactrical And Electrarics Institute | CP20Z380ZETEA 2 g 20 1 Aug 25 =
iy D007209 Foundataon For Industrial Devalopemant
30 Jeaund Lenel Meater Lo &t a2 e L Linsas Locin Larsan Cuavis LxTt Electrical snd Elactrarics Institute: | CPA0M02EAES, 5 hug 24 4 g 25
HparunTy R iTEY bl Foundaton For Industrial Developmeant

Due Date of Callbration® : Based on the anrual callbration plan. Az least 1 time per year,
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TECHNOLOGY PROMOTEON ASSOCIATION (THAILANIEJAPAN)
CORPORATE SERVICES 5 EQUIPSIENT CALIBRATHIS AND TESTING SERYICES
5344 PATTANAR ARN ROAD S04 14, SUANLUANG, SUANLUANKG. RARGROK 1025
TEL. G-271T-3000-24 FAX. 0-17T10-0484

Certificate of Calibratipn =~ Sessentete.: upis

Page: 1of 3

(Equipment © U Tube Manomaier
nriutecherer: o This cartificale may nol ba Reprocugd otfesr T in full,

ncepi mifn e rir weithan upprovel of th hesd of
Wodal - LM Coaporang Sarvioes 3: Equipmeant Calibrson and Trsting Sanices.
Surial Ne.: o
i M- UAE EFMOTTI2586
Comdition As-Recsived: Lsad ham
‘Raeived Dute: 03 Aprl 2024
‘Calibration Dati: 1 Ape 2024
Ratsranoe: 2804-019BWEC Sebemitted byz  Linited Analyst and Enginearing Goresliant Go, Lid
Ambient Temperature; (25 £ 21 °C
e o (S0 15K A1 Bei Lidorrsesk 41, Sukhumsit Road, Bangrhak,

Fhrakhanong, Banghok 10260
Aamosphoric Pressere: 1012 mear

Procodure ussd: Tha cairation wes conducted by dimct companson mathcd againet Prssum Messuring Instruments
Siandard acoording ie calibradion procedure OF-FO4, wsing * DKD-R 6-1 ; Calbradon of Pressure Gauges ™ as

& guickelingss.
Comelition of this ressit of calibration
1. Reference siandards. instramenis ©
Inshrumen. L Sarlal Ho, Cormicatp Mo, Duo Gaty
1) Pressurs Calbestor PCI0DGR 1188 MPOTTE-23 13 Sy MU

2. This sl of cabbeation wick iacs on fecuiciid @ Tar peind igncifid by castonmr.
A Beaks and commesion bcter s 1 kP = 4 0T4EH3 nHeO
4. Tris inestrument wes wsed chsan Sir 3 pressum meda,
5.This inrument s caforalnd by applied pressure (o highrpor {+] siie and low-port (-} i ipsen 1o s prasum.
G.This insrument was installed in vertical orieniation and fop of ihe pressurm port wos used as e misenc kel
T.The catifoats is vabd only 10 0 e calibialed on Sake and place of talbeation.
8.This Carification i irceabla 1o Pa Infemational Sysiom of Leil sainlsieed Srough.-
-Hationsl Insttue of Matmiogy (Theiland). NSC-ONSC Accredind Mo, Calitraion (144

by Subsan Sigratery :
e Da - 1T bl 2004 [ |Phaknes Prabpusal
[ 15w Suwarnasr
[w] Attapsl Panurach
'
enanslupuny
CarlMa: BPIIET
Page- 202
Fmaust of aNBmpoe: Withoin palsmant BB 0 A 10 36 i
Furstazn.- Prasisn Missus i, Soale e © 0.3 irHeC) { The Second Exieraie |
lecrenwing Pressure
WUIE Irticalin
Apgiet Frasmur  Mghsodmde  Lowepon sie Ap Eme
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The uncariaingy of mesesurement was & 011 inkeD
* A = High-paort side - Low-port mte
* LAIC = Uinif Lingar Calibeaiion
Ths neportaes uncurtsanty of e Lnerman wios bassd on 4 xsrsdend uroertanty mticbed
by & ooweraga facior = 2 providing.a lewnl of confidence of appraximalely 55 %
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Certifieate of Calibration

Cusemer Centilicans No | 24-AF-150
e UNTTED S8ALVET AND ERGINES EFSG OOMSULTANT €0 L TR Bequest No; Reg2004-1120
Address W1 S Whdoramd 41, Sk hamn Sovsd, Murgrhsk, Prabanong, Nangeok

L]
Ul Ve Uabibeatian Teiaih
Memiscncsi lesi Al Flirs Mesed
Marmibciurer B Acouriy | 0.15% of Beakeg
Ml Dichs Cal [HC] Bepsor Maded | -
Serial Number 15wz Semsor Soral Niwber | -
1 LIAE EFM 092481 Irsormarmaen St ¢ Ul

Lewation of Calibration LA 4 AR VELUETTY METEH
Caliraibon Envirenmesl s Details

Tesiperiiie DY
Huri | 5 SHH « 20 SR
Harraring Fressare 1 1018 b s 190
Hoerived Tair 10 Seprier 024
Calibeason [ant | 27 Sepwriser 24
Calibeaman Procedun T burwsn ool CPAS M by Comprmon terbmique with Sissdan) Frimary Flow Calibmio
Referenee Stundard Madel Serial Sumber Tracrkin Drue Calibsration
A Floa Wit Ay 3 High Sirw |RI0MRI 2012 Semandyre ¥ Augimi 3035
Termperature meier aris (e e T Slanch 2804
s meter PG AHARKIH LR P4 4 Morreminer 2054
Temeeahikay |
Thes Cemificaie o waceable w 51 Uil @inugh Sessidyre AZLA Acerediuation No, 334507
NE
The s barszd o e by the Covergs Fagker & = 2, promding & bevel of comfitends

oy 95 %
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LA Rferemce G < 260, 1817 1Pa, Al

= Flivw Mlane wcas wnemmeiand £ nos-standand opersting comditive by ming reion

£ T
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i
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INNOVATIVE INSTRUMENT CALIBEATHIN LAR
IROVATIVE T RENT 0. LTI HEAD (FFRCE
TN AR 1 S0 N TINAKORY 1] TAMBON BANG KAEQ.

ARMPIEHE B8 806 L SAMET PRAKAN FROVINGE 10543 THAILAND
TEL R0 5860 | FAN: iSear21 16740

fhcate of Callbration
Cwmtamr Ceriificate N ; 24-TPA-440
Name UKITED ARALYST AND ENGINEERING Reguest Na | Rog-1024-2120
CONSULTANT CO_LTR Pag a

Adibzei £1 Soi Uidinik 31, Suldharin il Rood Basgohad,
Prakarmmmg. Ranghak 1602460

Lrt Umdaw Calibratian Deiails

Culbraiion Fammerr & Temperaore

Iratrurmen Sarse A Flas mater Harge Calibutien - 1050 o 58 °C
Marulzcrer | B Type of Semzor 0 HTDE

Sondcl Dieha Ol DO Senmar Diameier imm| = L

Setal Mamiser L e Aalfrmn Frstion imiml 0 45

Resnlatin el Insiranem s | Used

10 Ny UAE EFMAG9 2551

Lalibration Ens rossical aiil Details

Tempermur BT
Humdity 35 %akH 2 13 %REH

Recenved Dine 1 10 Segrember 2004

Catbranl Daw &5 Saptember 204

Cabbration Prcedire | lichome metiod CP-TIWA01 by Comparson siih Siandard Themmmeier,
Releremes standard

Digitadl Thermemerer wilh Sers, M pulacsares: GING OGN0, Medel GT1LRTOIRL 58

(RIS, 10 02-TPM Which wiis calibsaial on | Manch H0& Calibeilion Centiffcais Mo | QRM-0ETR

Traceahility T This Ca

o Lnl, NSC-ONSC Adcrodinnbin Ne:

ot i traenabdy 10 51 Ui throagl Quatiey Reborn

Calismoon 1241

Mpir
The seponted uncetalnty is hased o sndand uncenainey smitinles by the Covenage Fagior =2 prmdog 2 level of confidmee

apprmimaich U5 %

Appreved iy ©
By, Moppudon Lusgan
Technicel Mamager
Tasur Dade ¢ 28 Sepiermher

Lanand

Vs realis retaied el o e riw calibrwed. T eortdicns shall b scprhand cvirg o (ull widlend = i#hon apyrosl of the Dot ¢ Bd i O 1L
Fol-X8- TRAH1 Rrs 01 boss e 110020



POV ATIVE INSTRUMENT CALIE

WEC-TH
CALHRATOA DTS

Calibratios »ai Crntileate Sa 20T Ha-s
LK Addpasmres LR Recpumi % < Heq 2024203

Page

CATMPOILATE SERVICHES 5 EOUIPMIEN T CALIMIATION AND TESTING SERVICES
S0 PATTAMARCARRN HCRAD S0 16, SLAMLLUANG, SUANLLUAKCG, BARNGKOR 102350

TECHNOUDGY FROMOTION ASS0CIATION (TRAILANDIARN) £
o

TEL G-2717- 300034 FAX, (-7 71 5- 0450 - T
AL o
Certificate of Calibration et o - 2mum
Page: 1o
Egquipmsng . Anasd Banmaiie
Mardaciurer Earia ‘This cerifoaie may nol e raprosuced omher fan in ful,
ezt wi e prior ewitien appnoval of i head of
Moded : 3 oot Servioes 3: Exuisial Cabbealion and Testisg Sarvi.
Serisl Mot :
0 M LIAE &KV HIVZSET

Condition As-Reckived: Lsed ki

Recaived Date. D5 Apel 2024

Calfbrailon Dabe: 22 Apel 2004

Bufernnce: S-S Submittad by:  Linited Anniyst and Engiraering Comutan! Ca, Lt
imbiand Temparaturse | 2 1 21 70

Fulative Humidiiy: [ R RERE 197 S0l Ucomeek 41, Bublnammi R, Bangehal,

Fhrakhanong, Basgiok 10260
Aimespheric Fressune: 1007 mbar

Procedum used:  The calbmtion wes conducied by drect companson methed aganst Prossum Moasuring insiumans
Standar sccorming o cakbration procssure CR-PID, wsing * DED-R 61 . Calbration of Prassum G © s

o guidalins.
Gendition of this resull of calibraticn
1 Refmenos Sandands instnimams
Instrumend Mo Sarial No, Cartificats Ko, Dus Date
1} Fansard Bangmein: [=LAEH] TAZANH0A0 WP 03 Way 2024

2.This instrament wis irstalind in varticsl orfantation asd carter of e dial was used a8 o mimsno Bl
3 Thiin rinsarll of cAbbrbon wis ik o fisguscited il B poisl sgeciied by costinmmr
4 Scale and conversion facior is § KPa = T 50062 mmkig
5 This resuk of cabbradon instrument was in abeolutn pressure.
& This insirumend was used shkean & as prassuna meda.
T.The canficate s valid oy to the kem calicraied on st and placs of mlibration
B.This Certfication s traceabis 10 the Inemational Sysiem of Unit manisined frrcugh:-
atizna nEllute of Marclogy Thalasd (NIMT)

By!  Suksan .

I Dt 33 April 024 [ |Phalinea Prabpaipal
[ 15wra Suwarnast
[+ Attapal Pansrach

Cart Mo 24P 3EE
Page 2ol
Basuil of calieion:: Wilho sdusimen Bange : T30 mHg o 7B mmHg
Fanction - Absciute Pressurs Mamssmmen| Scals istarenl ; 1 mmiiy ( Tha Frih Esimai |
Ircressing Pressur

IW Prossure jmmHg| | 71840 | 72071 | 74067 | 7ELO7 | TE1AT | FTRDS | TEAOH
LU indiséon gmnbgl | Taon | Fao | Feoo | man | o | froo | maan
[Error immtg) 1.60 0z i .07 A 87 06 B.81

Prassurs jmeHg) | T3 | 77280 | TETY | TEROGE | 74043 | T200AE | TiEA4
ULIC" Indication (mmgl 700 | YO0 | TeRd | RSO0 T400 00 | T200
[Ener (mmtg) 4.8 288 =17 069 043 085 1.66

“Tha uncorainy of measuremant was = .34 meHg
* LG = Unit Undhsr Calitwation

Tha meortns incermnty of measuramen| was hasss on a standand uncarainty muticled
by 0 oowerage facior &= 2. provking @ beedl of confidence of approsimaisty 35 %.

ol

e s

Certificate of Calibratipn = Sessestene.: a7

Page: 1o'2
[Equipment Dl Thearm-Hig romeier
(P r— Bangy This cortificale may not be reproduced other Tan in full

mEch i S pricr mwifon agproval of B head of
Wedal - E: Compormtn Services 3 Equiprmin Cabbrabon and T Senices.
Sarial M. 4
iD Mt LA ANV DO

Comlition As-Received: Usad Raim

‘Raceived Dale: 05 Apil 2024
‘Calibration Dato: 0 Aprd 2028
o 15 Ayl 2004
Mafarance: FALMTWEC Swbemittad by:  Linibed Ansiyst and Engirsating Consulan Ce, Lid
Ambiam Temparaturs: {25 £ 1] "0
[W—— (82K 87 S0l Uidomeak 41, Bukhuswit Resd,
Eangohan, Fhuakdancng, Bangkok WIETH
unnd; i wen wslng ihinse kbration procedues CP-H0Z aocording 10 companson
with siandand chiled mimor sensor for humidiy memsseement funclion aed comearison withh sandand
probe for AT AT Ukt | st chambr
Comdiion of this resslt of cafibration
1 Refarance standans nsrumes @
Inssument Modsl Serial No. Corsfiis Mo, Dug Dats
1) Chiled Mimor Hygromeler Dl Mosiar 4arm Fasd 02 Mg 2024
2y Haraihakd Thesramaier Wih Saneo 1521 ELERE R 16 Ot 2024

2.The conificane is vabd only 10 Ta Bem calbrated on dake and place of calibration.
3. This Corficalion & estabio 10 T Isamalonal Syaem of Unl mianmained fiough-
~Thender Scienife: Comoration. MYLAR Accradiistion No. Calisrtion JNSER-0
~Tastagdogy Promation Asscciaion (Thakbnd-lapan), NEC-ONSC Acciaditial No. Caitation 0008

By Chalil i Sigratiney ¢
[ 18 g 2004 [ ] Chart Waswseangs

[v] Vipoen Taniyawusi
[ ] uUnmepphol Hasmchal

naslumun




M United Analyst and Enginearing Consultant Co., Ltd,

] Sl ok 01, Sukhurmet Aoad, Bngchak, Pheskhanong, Bmglok 10060

s e 1wy Tl 0 2703 2928 Fax O Z763 2600 www.uaeconsuitantcom E-malt uasthenscanseliam com
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MULTI-POINT GAS TEST REPORT

Cort. No.: 244752 TestDate  :0ct 4,204
Page: 2 of 2
Equipment : G Analyzer (MOq) Model : L risd
Result of Calibration: Wihout Adjusiment ; o ———— ;
Function; Humidity Measunsment. Manufactarer 1 Tharmo Electron Comparation Sarial Numbar ; AIC-0508011076.
Feference Stardard U Uncertainty
Tampuraturs Humiriity Raading Errar af Muasuramain Sulphur Dicwide (50u)
R (= () i e e
250 600 0 04 7 Pt 'W_ﬂ o
240 800 78 20 18 WM PRS0
Cyfinder Mo, :
- Wirhaut Adusiment BEFRDN Din
Function; Tampansirg Maasramant
Stardard {1117 Umcertainty
Temperature Beading Errar af Maisuraman
"l ey {*Ch 2°C}
20014 25 LR arz
25033 250 0,033 a7z
3010 0.0 0,010 oz
5027 M5 527 arz
40013 385 0,513 arz

Luc® - Linit Linder Caltestan

.
The rapered unceriaingy of messummant wes besn on slandard uncasinty mulliphed :
by covamge tacior k = 2,00, providing canfdance keval approsdmaialy 95%, w
=™
-ole- o
150
i
]
0
o &5)
- by | = 7
e 0 7 Y Pz AR
IO L
.
enasluruny Page 1 o1 1 LonenTlumuAy
R United Analfyst and Engineering Consultant Co., Lid, A United Anatyst and Engineering Consultant Co., Lid,
A Sel ook 41, Suhmet fad, Bang=hak, Pheskhanong. Bmghck 10260 1 3 Soi Uddormauin 41, Sukhrmet Aoad, Bangehuk, Pheskhanong. Banghok 10060
= Tnl, 0 2703 7828 Faw 0 2T 2600 www.Laeconsutant com E-mait uasGensconsshiart com e o s Tal 02763 2820 Faw O 7D 2800 www. com E-mait cnm
T —— ——
MULTI-POINT GAS TEST REFORT | MULTI-POINT GAS TEST REPORT
Test Date + Ot 4,004 Test Date st 11,2004
Equipment - Ges Analyrer (NO1) Model : . | Equipmant : Gem Andlyzer (WOz) Mosdel : A
Eanufectarer :  Thanmo Electrn Coporation Sarial Numbar : ANC-050601 1076 | Sanufactarss ©  Thanmo ERction Corporation Sarial Nismmbar ¢ O51TSLA001
Standard Gas Concantration [Dilwtor Detail Standird Gas Coniantration Bilwtar Detail
Sulphir Diceste (500} ALHY PPM Mamfacturer - Thaserey Seiendific | Sulphur Dicece {S0u) Ak FFM Manufacturer ; Thesme Stiertific
biltric Coeicke (MO 4677 PR o ; 146 | Piri: Craicie (33} 4677 PRV Moded 185
Methane [CHJ) - FFM Serial Mumber : FIBNSA007 1 | Methane (CHJ - FFM Seral Number : 1180540071
Carber Monecice (C0 5 Carbon Morosdde (OO} 965.9
Cykinde No. ERDI59155 Cyfnder N : EB015H155
Exgiration Dane | Here 6, 2006 Expiration Dabe : Mew 6, 3006
Reference Vaue {ppb) """"""’"IMD;'“'“ Difference Errer | Percent Emor | [%6 Ermar | Reference Yalue (ppk) """"“LPPE;”‘“ Difference Ervor | Percent Error | (% Erresr |
Liwid 1 [am ] Lirsid | [Tere (T3] 0.0 (1] oo (]
Ll 2|00, el 3 [20000% 000 107 [%] T&7 T&r
Level 3 D05 Lewsl 3 AL 200.0 FiTE 1] [EH 0.35
Lovel 4 P el 4___[E000% 300.0 IE (7] [¥5) 037
Lewd & 0 0% el 5 (BN 400,00 00 (] 000 (1)
Remark © Mosurryg Sange Remark : Measuring Range 5000 ppb Avernge Diferonce {56} (K
Acraptabie Lirst ¢ 5% sagcepiable Limi £ 5%

HYEEES

~eEEERHUES

Analyzir
EEE

o = m 15 m = 00 wm 00 4m
Rufertace e gty
e Anuyr gy
e ;
Calculate by

iy
2L,
1 10

O LR
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IKEE United Analyst and Engineering Consultant Co., Lid. m United Analyst and Engineering Gonsultant Co., Lid,
3 ol Udomsuk 41, Sukhumyt Aoad, Bangchas, Feakianong. Bangeok 10260 L 3 Sof Udomaus 41, Sukhurmst Road, Bangchak, Phvakhanong. Bangkok 10063
o cemoey uiews Tl 01 7B D8 Fas 0 FTED 2600 mwew. bsasorrsuitinl com E-mst uasthansconmshant com o ey e Tol 03783 3508 Fias O 2763 3600 wanw. com E-mait ==

MULTI-POINT GAS TEST REPORT ] MULTI-POINT GAS TEST REPORT
Test Date i+ Sep 17,2024 Tast Dirbe = Sup 6,2024
Equipmant : Gas Analyzer (Mia) Medal = Er] | Equipmant : ‘Gas Analyzer [S05) Muesdal = am
Manufacturer : a Scentific Serial Number | CHB130002 | Manufacturer: o SCIENTIFIC Serial Number | CMEIIB0E]
Standard Gas Concentration Dilytor Detail | Standard Gas Concentration Dilwtor Detail
Sulpur Dicside (50k) 4289 FPM Mamsfacturer : Thaserens Sedeiific | Sulgbur Dicside (507) i FFM  Mamfaciurer Therme SCIENTIFIC
Miric Eneide (NI 4677 M Hode : 46 Miric o (R0} 677 FEM Modd 145
Mettane [CHy) - PPM Serial Number : 11B0S40071 | Methane [CHs) - FFM Serial Number : 1180540071
Cartn Minwiaiss [C0] UEG Carton Morodde (CO) 0659
Cylinder No, EBDI55155 Cylingder o, ; EB013159156
Exgiration Dete © hcre 6, 2006 Expiration Duabe : oy 6,126
Beferencs Value [ppb) m] Difference Error [Percent Brror|  [% Error ] [Reference Value (ppb) Percesit Error | [% Error |
Level 1 |Zem 0.0 0.5 0.50 [E0] .50 Laved 1 Eu [(T] [ (]
Level 2 |20.00F% 100.0 1016 160 157 L.57 Lawed 3 20 Dy FT ] am o7
Leval 3 [40.00% 2000 005 0.50 [ 0.25 Level 3 [0 000 [NF] 035
Level £ |60.00% 3000 3008 0.80 [ 0.27 vl 4 [s000% 300.0 (¥ [EH
Lewel 5 |80.0F% 4000 400.0 0.00 [T non Lewed & [ROGOR% 4000 [T 000
Femark - Measuring Rangs 5000 pob Avarage DEtemence (%] 0.52 Remark ; Measoing Rangs 5000 pob Avarage DHTarescs %) ¥
-Aceaplabie Limt £ 5% “Arreptzivie Limk + 5%
Mulli-Point Gas Test Chart |
e £
= - w0
. m =
s = e .--"'fﬁ
] 1 k. — I
=0 = -
20 | 20 3
i = = iz
— ; } — } 1
12 — 1 5
°
[ - [ n m 15 m =0 £ 350 a0 450
Safuraren v sk
e Bt ey

— e
! f',ll' . - T —
4 e

Pags 1 011 LonamTuAIuAY Fage 101 LenenslupauR

i T 5 United Analyst and Engineering Consultant Co., Ltd,
. f —1 3 Soi Uddormaui 41, Sukhormat finad, Bangshak, Pheskhanong. Banghos 100809
. e Tal 02760 2828 Fasx O 2703 2000 wwrw. com E-mait

Airgas

— r e A T " " MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customar AIR LIQUIDE (THAILAND)
L7D Moddal : L. E———
Part Mumber. o Mumbes,  18{-I02772205-1 Serial Number | CMIZIAN0ET |
Cylbnder Numbss EBO18212 indar Walkuma. 144.0
Laboratony 124 . Pumsheadbe - PA inder Pressure. 2016 PSIG
PGV Mumber A12023 ik Outhat @50 Dilutor Detail
o C0,C02, MO.MOX. 5032, BALH Certfication Dabe il 0, 2023
Expiraion Date: _ut 05,2001 - Fpe o Thergy L 1ENTrR
- B PEM Hodel 148
FFM Serial Mumber : 1180540071
ALYTICAL RESULTS
Requesied Actual Pranocsl Total Relative
Concentration Coneniration Mothod Uncerainty
T ] T RPRETT L. Musiti-point gas test data
100.0 - Anatyzes
Reference Valee (pph) Displey (ppb) Difference Ermar |Percent Error|  [% Eroe ]
nim lLevl L_Zern [ 1.0 [N ] )
Nslsres Leve| 2 |30.00% 100 100.8 .80 0.79 (%]
~ - o v Laval 3 |40.00% 2000 2007 [ 0.35 035
CALIBRATION STANDARDS Level 4 [50.00% ET ELIE] L0 L] FXi]
Gylinder No I'.o.'\-ennll:l'l:n. Laval 5 [80.00% A0 A0.0 .00 0.0 I
Remark | Measuing Range 500.0 ppb Average Défference (%) a0
5181 Acceplable Limk 4 5%
3580
EBD1 i
@ —
b —p
Eu 5
=0
ANALYTICAL EQUIM m .
Anatysicsl Principis Lusi Muliipoini Calibratios 153 =
TR Jan 15, 01 o — -
i e
a
oy o ] m L HH 230 ] k) Al 450
Approve by

e Bt dHN8 Ly S0RS
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IKEE United Analyst and Engineering Consultant Co., Lid.
3 ol Udomsuk 41, Sukhumyt Aoad, Bangchas, Feakianong. Bangeok 10260
o e ey Tul, D S7A3 BA28 Fas 0 2TEI 2600 wwew amsonsuitant com E-mat uasGhasconmshant mom

o
camma

MULTI-POINT GAS TEST REPORT

Test Date  ; Sep 6,2026

Equipmant : Gaes Analyzer (S0n)

Part Numbar EQSN

CERTIFICATE OF ANALYSIS
EPA PROTOCOL STANDARD

Grade of Produet:

5 1540014 Ralorence Numbers:  160-4027T2205-1
Cyhnder Humbes EBg1E21 Crfinder Vakerng 1440 CF
y 124 - Plarsbeschila - PA nder Prassure: 2018 PSIG
ATZ022 viake Outist &80
Gas Code CO,CO2. N NOX 502 BALN Corfcation Dabs Jull 06, 2023

Expiration Date: Jul D6, 2031

Y

buiow 158 pug. g

Component Racrutod Actual Frofoeed  Total Redative Aszay

YTICAL RESULTS

Concemration Muthod Linee Dabes

CALIBRATION
Cancaniratcn Linceriaisty Exgiration Duie

Standard Gas Concentration Dilwtor Detail
Sulpher Diczide (502) 255 PP Hanufacturer Thearrrex SCIENTIFIC
Miric Coride (MO 67T FFM Modd M6l
Methane (CH.) & PPM Seral Mumber TIR0EA0071
Cartan Mosceids (00) 0059
Cylinder No, EBD1159156
Exgiration Dete © Here 06,2006
Refurence Vabos (pp) ‘“""'w""""l " | Biffarence Errce | Percent Emer | [ Error |
L] 1 [] o0 .00 0.0 ]
Liveel 2|00 0.0 100E 0D 060 (1]
Lewel 3 0% 0 HHE (1] 0.53 030
Livael 4 0% ETE 005 050 0.30 [ET]
Lires § (00 A0 000 000 0.0 (1]
Remark ; Measuring Range S00.0 ppt Avragh DHTarenon (%) ]
‘Arveptabe Limit + 5%
450
o0
o
£ m
0
1
]
0
o

[P ——

Page

Tor LonamTuAIuAY

ﬂE United Analfyst and Engineering Consultant Co., Lid,
—1 i e Lisommuk 41, Sukhomvi Foad, Bangchak, Pheakhanong, Banghok 1060

e ran e 1wy T 0 2753 2828 Fiod ) 2TED 2600 wew: binsenisuilinil com E-miat LseOtsecormettart com

MULTI-POINT GAS TEST REPORT

Test Dote Sep 6,2024

Modal © |
Serial Number | CHIZFETGS

\ I

Sy e [ A

Approved for Release Page 1911

wenanliraun

. k i_._., } g United Analyst and Engineering Consultant Co., Lid,

3 Eoi Uidomaus. 41, Sukhumit Anad, Bangehai, Pheakhanong. Banghos 102060

e

ot aat covesay uarms Tl O 2763 2608 Fas O 2763 2600 27 E-mist Lo, oo

Dilytor Detail
Sulphur Do (S00) 4289 Lol Manufactuner - T SCIENTIFIC
Hieric Coeide (NGO A6TT M Hods: i
Methane [CHy) = PPM  Serial Number : LLBOSA0OTL
Cartos Monreide (03] 9858
Cybndes N EBO1159156
Exgiration Date © Rere DB 026
Refsrence Vabee (ppb) "'"‘m“" Difference Erner | Percent Brroe | [% Error ]
L] 1 [15] 0.0 .00 [0 [
el 7 [i0.00% 0 009 50 [ [T
Leved 3 0% 050 0.7 070 0.35 [ED
Lveed 4 .00 00,0 0.7 0.7 [ [FE]
Liceed 5 08 400 ©00 050 0.00 [
Aemark | Meanring Range 50000 ppb Average [Mferenoe (%) [FE]
:Accectable Uimit + 5%
i Mulii-Peint Gas Tast Chart |
- e i
% wa hF— T
F =
=
1
o a
0
n
L ® 1m 1m o ey E - = 450
Rnfvraccn walom ippb)
—=— Aaplytar piry
Approve by |
"r e

BT

302

e T i iy e

— enaslumuRy

MULTI-POINT GAS TEST REPORT

Equipment : Gas Analyzer (0O} _ Model : . |
Manufacturer :  Themo Scientific Sarial Numbaer _CMOELA000E _
Standard Gis Contintration Dilutor Detaid
Sulphur Dicade {S00) LF2 PFM Mamufacturer Thema Soentfic
Hitric Creider (M) 4677 PPM Hodd : 146
Methane (Ch) B PPM Serial Bumber : 1180840071
Carbon Morceide {00} - L S M
Cybnder Na. : EBO1159154
Expirabion Disbe : v 06, 3025
‘Mudti-point gas test data |
Referenc Valus (ppm) ANANES | s Ermar |Porcent Emor| [V Eror ]
Dispitay (ppm]

Level 1 [Zerm [ ] [T] [T [

Ll 3 [20.00% T 0.7 [} (13 [X]

Level 3 [80.00% 0.0 m7 or 14 34

Level 4 [6O00% Jo.0 05 [E] 16 [}

Lewsi 5 [pon0% 400 0.0 [T] [T] o

Frmark ; Messumg Range 5000 ppm Avarge [feerce (%) 231

Wil Gu-'lnt[:?ulll

L
i e
; -
_____,.r";ﬁl'
i’ e
oL
o =0
Prleresce valus [zpre
{ late by - Approve by, |
¢ >4 it dam b
4 f s A i
T W 1 OO UL .
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A United Analyst and Engineering Gonsultant Go., Lid,

3 S5 Uddormaki 41, Sukhurmd Aodd, Bangchak, Phrakfinang, Banghok 10080
e s Tk, 0 2703 ZAO8 Fas 0 27160 2500 wwrns Laeconsuitant.com E-mait Lanthesconesant com

MULTI-POINT GAS TEST REPORT
Tast Date 1 Muima 14,3034
Equipment ; Gas Anafyper (00}
Manufsctarer:  Thermo Soenbfic
Standord Gas Concentration Dilutor Detail
Sulpher Diceicie (502) Tharee Scentiic
Mitric Cridee (MO 146
Methane (CH:) LLBOSA0071
Carbon Monide (0 9659
Cylndes No. :
Expiration Dta
Reference Value (ppm) '-""'[b‘l""" Difference Ervor | Pancant Ervor | [% Errer |
Level 1 Zerc [ 0 [-11] i) [T
Ll 2 [P0007% g [iE] [X] (3] [E]
Lol 3 [30.00%% 00 A [X] z0 20
Leved 4 0L 0% g & [-1] L6 25
Level 5 [p000 400 00 [ [ [T
Femrark, - Meaire Range 50,0 ppm Fwerage Cifference (%) 35
shcaeptabile Lk + 5%
MlnmnTmmn;
=
g wn
-i. ¥
1
o m
Refertree valee ipom)
—— hashyves Diaplay
-7 Calculate by
AT .o, A AR
L T sl yolaing . 204
Pags 1 of 1 Lenamslumuny

ME United Analyst and Engineering Consultant Ce., Lid,

43 Sei Lidormauk 41, Subivmed fosd, Bangehak, Pheskhanang, Banghok 160560
ot e o 100 0 2703 ZA28 Faex 0 TR 2000 werw uaeconsuitant com E-mait uasthamoonsehant com

[

MULTI-POINT GAS TEST REPORT
Tast Date + Sap 8,2024
Equipment : Gias Analyzer (L) _ Model 1 |
Manulacturer :  Themmo Scientific Sarial Numbar ¢ _ 1180540074 |
Standard Gas Concentration Diligtor Datail
Sulphur Dicoeide (50;) AT PPM Manufactuner - Thenmo Soentfic
Ritric Crihe (O 67T M Hodd : 146i
Methane (CHd) = PP Serial Mumber LLROS40071
Carbon Monowide (00 9BSS PFM
Cyinder No. EB01159154
Expirabon Date Mra D6, 2026
‘Multi-point gas test data
Reference Vakue (spm) Analyzer | p e Eror [Percent Error| [ Error ]
Display (ppm]
Lewel 1 [2em 0.0 0.0 [T 0.0 [
Lawel 7 |20.00% 10,0 104 04 EX] EX]
Lewed 3 [40.00%% 0.0 o8 [E] EN] EX]
Lewel & [60.00% 30.0 0.5 [ L& L6
Level 5 |a0.00% 40,0 [T] [T 0.0 0.0
Remart : Measuring Range SO0 ppm Avermge Diference (%] L.A7
“Accoptatie Limt 4 5%
£ ]
— ]
1
. 1]
e
5 ]
o e
] %
Rekitusca vibi jzpr)
[ e |
77
o
Lot I
i L

e R ey

S o e

204

Paga 1 of 1
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United Analyst and Engineering Consultant Go., Lid,

A
3560 Lk 41, [ e—— , Bunghsk 10060
o ran amaan ey Tol, 0 2762 2008 Fa 0 276D 2000 weew, om E-madt useh com
MULTI-POINT GAS TEST REPORT

Tast Date : Dac 6,2024
Cauipment = Gars Anslyzer (007 Madel : A
Mal er 1 Themo Envir Serial Number | ARC-E5505-348
Standard Gay Concentration Diltor Detail
Sulphur Diowide [S00) LFE-] PPM Manufackurer : Thesme Scierkiic
Nitic Creide (W) 2677 PRV Hode 188
Methane [CHa) = PPM Serial Bumber ; 1150840071
Carbon Monaide (0]~ 9659 PEM
Cylinder Mo, EBO1ISHLSS
Expiration Date |

Reference Value (apm) % Error |
Leved 1 Tero [ (1] [+11] [T na
Leval 2 [2000m 108 ] X [5] [5]
el 3 [a000m Fi mE [ 74 74
Leved 4 0L (K 3048 .7 [%] FE] FE]
Level 5Bt [T 0.0 [ [ 0.0
Rermark, | Meesuring Ringe 0.0 ppm Average GierEnce (%) 360

decepteile Limkt + 5%
-umlnlﬂhTmmﬂ.]
0
400
f 3
[
v Y
Refertrce valst (pom)
—— iy By

; C!_k)_\ﬁn.b! .

LM

B 25570, 2562,

Pags 1 of 1 onensluraun

Airgas

Customar

Alrgas Specisiy duses

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AIR LIQUIDE {THAILAND)

W
Part Mumber EQBMISTET Sa0014 o Mumbss, 160102 1
Cylinder Nurmbss EBQ162121 indar Valuma 144
Laboraiary 124 . Pumsteachile - P4, nder Pressure. 2018 PEIG
A12023 LR 1} [
CO.CO2 MO NDX, 502 Certficaton Date: Jui B8, X123
= Expi f Dde: sl 06, 2031

ANALYTICAL RESULTS
Coampanent Regersing Actual Protocal Total Retative Assa
Concenbration Congentration Mothod Lincerainty Dl

A

CALIBRATION
Cancnmniraticn

&% My W, 2535

s
ANALYTICAL EQUIPFMENT
Anatyicsl Precipis Laat Muliipoint Calibratios

G Ten 185, 3023

% ik

Approved for Belease
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THAI METEOROLOGICAL DEPARTMENT
nn, Bamghnk 10260 Tel. 081-454-1504,0-2399-0469

@ 4353 Subbamvii,
Calibration Certificate

Issomd by - Calibration & Test Seclion : Metecrokogical Insinamanis Bursau Issupd by @ Calbration & Test Section : Metearclogical Instruments Bureau
Date of ke |6 Apri, 2024 Cersification Mo, 17824 Duaie of haue 16 April, 2024 Cortification No, 17824
Pagn : | ol 2 Pagu i 1 ol 2
Object i Wealher Station Qbjact k Wizather Station
Manufacturer : Mat O Inairamants Tarnilachuner Mat Cine ins frumants.
Mode Mo, | [eta Loggar ABBA W¥ind Beraor 03E Mode Mo, - Dt Lo 580 Wind Sersor he ]
kil Cade t Dot Lo HATH Wind Beror w3282 g Coda Duts Loggat P ik Wing Serso xX21186
Customer | Unitar Anatyst and Engineering Consuftart o, Lid, Cutamar Unitod Anatyst and Engineenng Corsuliant Co.Lid.
81 Sod Lidomsuk 41, Sukhumyil Raad, 181 Soi Udomsuk 41, Sukhunmil Road,
Bangchak, Prakancng, Bangkok 10280 Bangchak, Prakanong, Banglok 10280,
Colkwation Conditon : Tomperaturs 261 * € Baromelric Pressure 132 hea Galbeation Condtion : Tempersiure 251 °C  Baromeinic Pressure 10118 hPa
MATIONAL STANDARD WIND TUNMEL  ; Thermal Ancmomaler 842 3 91563 NATIONAL STANDARD WIND TUMNEL  : Thormal Anemometer 842 SN 21563
+ HOOHK GAGE RO 1425 + Wind Alall Pictting Baard : HODHK GAGE MO 1425 + Wind Aol Plolting Baard
H.IET. Test Relarance Mumbor F31U241460 MNLET. Test Retorence Mumber 131247460
+ Ulirasanic Anemometar Matel DA-G50-3TY (sanser TR-G0AH]) : UIFBS0NIC Anamomeser Iodel DA-B50-3TV (a0 TR-B0AH]
Senal Numbes 110730029 (3ersor 120620506) Serial Mumiber 110730029 {pansor 120620580)
JAPAN QUALITY ASSURANCE ORGEAMIZATION JAPAM QUALITY ASSURANCE ORGANLEZATION

Calibrateat by : Pl:‘h‘cvfd-

Mr. Wancharapul Subwai

Calibrted by : }whw
Br. Watcharapol Subwai
Moshanical Enginwer

Mechanical Enginger

THAI METEOROLOGICAL DEPARTMENT
4351 Sukhunivie, Bangns, Banghed 10260 Tel, 06 1-454-2504,0-1399-4469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhmmyit, Bangna, Banghok 18268 Tel 0R1-454-2804,0-2308-0469

The Result of Calibration The Result of Calibration
Cenification Mo, (7674 Ceril fleation Mo, 17224
16 April, 1024 Poge : 2 0f 2 1% April, 2024 Page = 2 of 2
Standard HOOK QAQE MO, 1425 TESTED ANEMUOMETER Sramdard HOOK GAGE MO, 1423 TESTED ANEMOMETER
Ulirmoals Anememeier | Prosars | Yacumm | Froses Vedacily Carreclion Ulrasenk Ancmimcber | Presiss | Vacosm | Pressin Velosity Carrgesian
s inchen rches L1 e Ly o (5] inchei LI mare mace
(K] - - & 1.0 LT (K <] - - - L o
o . - - 3o -0 anz - - - 1 anz
S . - - 508 a4 5.0 * > - 50 L]
T . . - 109 08 700 C = = 0 il
.02 ” + * i Rl a0z a - - 1] a2
1o - - - 113 0132 o = = L 1 am
1o & * " 1506 015 1o - L3 s 110 ael
1500 - = = 1520 <009 1501 . - = (1] 055
1702 . - - 17.14 12 inax . i L ([1] 055
M - - - 20,16 -4 mauz . . . 210 95
Wind Alolt Piotting Board, ‘Wind Aloh Platiing Beard,
U5 DEFARTMENT OF COMMERCE WEATHER BUREAL US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WD DRETION TESTED WD DIRECTION WIND DIFRETION TEETED 'WIND DIRECTION
1] (¥} o a
i 0z 1] 20
100 16D
2 2m

oty Doy

Mr. Waichanpol Subwai
Mechimieal Engimeer




THAI METEOROLOGICAL DEPARTMENT THAI METEOROLOGICAL DEPARTMENT
4381 Sukbmmvit, Bangne, Banghok 19260 Tel, 081541604 0-1399-0400 4353 Sukhumoit, Basgaa, Bangkek 10260 Tel 081-458-2H040-2300-0468

Calibration Certificate

Issuad by @ Calibration & Test Section : Mahscrological insruments Bureau lssund by : Cakbration & Test Secion ; Meleorniogical Instruments. Bureaw
Date of Issue 1) Apeil, 2024 Cortification No. 16624 Daieof lewee 16 Aprl, 2024 Cortification No, 17724
Page : 1 of 2 Page - | of 2
Object ¥ Wisatnar Station Dject § ‘Wieathar Station
Manufacturer : Mgl One insiramants Marndacherer Mgl One Inalramants
Mode Mo, ¢ Dutalogger 580 Wind Sensor 34B Mode Mo, - Dotalegger SO0 Wind Serer QME
tig Coda i Daia Logger xarza \Wing Sensor Y1374 g Coda [ Dot Lt poracral Wind Sersor i
Cuslomer - United Analyst and Engineenng Consullart Co, Ll Cusiomar Uniled Analyst and Engineenng Consullant Ca, LId,
81 Sol Udomgue 41, Sukhurmeie Rosd, B Sl Usomsuk 41, Sukhumei Road,
Bangchak, Prakancng, Bangkok 10260, Bangchak, Prakanong, Bangkok 10260,
Calibration Condiion : Temperaiura 251 °C Raroimslic Presaung 10131 nPa Cafibration  Condition © Temperatiie 251 nC- Baroimednic Predsure 0126 hPa
HATIOMAL STANDARD WIND TUMNEL  : Tharmal Anemometer 842 S 01563 NATIOMAL STANDARD WIND TUMNNEL Thenrs Anamometer B42 58 01553
HOOK GAGE ND 1425 +Winl Aicdt Platting Baard T HOOK GAGE NO 14245 + Wiine Aot Platiing Beand
MLST, Tost Reforence Number TIW2414E0 MAST, Test Reference Number 713241460
LUirrnsonic Anemomaier Wodel Da-G50-3TY (sarsos TR-90AH] £ LAtrarscic; Anemomaler Mool B1a-E0-3 TV (serecr TR-30AH]
Sorial Number 110730028 (pansor T20620688) Sarial Mumbar 110730028 (sensor 120628608)
JAPAM CUALITY ASSURANGE ORGANIZATION SAPAN QUALITY ASSURANCE ORGANIZATION
v,?';a_"f'_"?
g

Calibeatod by - ]F\Hﬂ'lwok 1k
r. Wimcharaped Subwar M oL

oW ‘”ﬁgﬁ

Muochaniesl Engineer Mechanical Enginegr

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 1260 Tel. 051 -454-2804,01-1359-04568

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhummit, Bangns, Bangkok 10268 Trl 081 -85 2904,0-3300-060%

The Result of Calibration The Result of Calibration
Cenification No. M66/24 Cenifiemion Mo 177/24
11 April, 2024 Page : 2ol 2 14 April, 2024 Page: 2l
Sranilard HOOK GAGE MO, 1004 TESTED ANEMAOMETER Stundard HOOK GAGE N0, 1428 TESTED ANEMOMETER
Ulerasanic Anemumeter| Fresare | Vacsnr | Fressam Vilachy Currectien Ultrsianie Anemomeler | Pecisere | Vacomm | Presene Vilscity Correctian
misEe inches | inches L1 Ll i LIE g nches | iaches b mec e
100 - - = (E] o&a 100 = ] = 1o oo
108 F - - 10 ez a0z - - - 10 oz
300 - . - 58 (] 400 = + = 50 048
1.4 . - = 8 (1] 7.00 = T = 0 0
202 . - - a8 (1] .02 = = = 90 02
nm = - - na os1 Lo ¥ - * ne oo
[N 2 % = 112 ol 13m » . ;s 13 01
15.00 E = = 150 st 1501 - - . 150 oot
e & = 3 178 00z 1z . . . 15 02
00 F ’ : w00 062 w0 . : . 200 LT
Wind Aloht Pofing Beard, ‘vind Alali Plolfing Baard
US.DEPARTMENT OF COMMERCE WEATHER BUREALN US.DEPARTMENT OF COMMERCE WEATHER BUREAL
WIND DIRETION TESTED WD DIRECTIN WSO CIRETION TESTED WIND DIRECTION
o o 7] ]
1) -] B0 a0
180 180 -
270 210 /w"fﬁ“‘ﬁ‘

Calibrated by : }Hﬁﬂa‘p{,

Mr. Waicharapol Sebwat

Calibraied by :
M. Watcharapol Subwes

Mrvhamical Fnginest Michanical Engineor




THAI METEOROLOGICAL DEPARTMENT
4363 Sekhumnit, Basgna. Hangkek 10260 Tel, 061-454-2804,0-239-045%

Calibration Certificate

tssued by . Calibrafion & Test Section = Matsarological Insinumants Bunsay

Date of lisus 16 April, 2034 Cenification Mo 178724
Page : | of 1

Ot 3 Weathor Station
Manulaciurer ; Wai Ona Insiraments
Mode No, Dalniogger 580 ‘Wind Bensor 0348
Mig Coda | Dualegger  X10447 Wind Sanaor cms2
Cuslomer Lirsteed Anaiyst ann Engineerrg Consulant Co.,Lid,

81 S0l Udamsuk 41, Bukhumedl Road,

[Bangchak, Frakanong, Banghok 10560,

Calibration Condition - Tempersture 251 °C  Baometric Fressure 10948 hPa

MATIONAL STANDARD WIND TUNNEL  : Thermal Anemometer 842 S 91563

: HOOK GAGE NO 1425  Wind Aot Fhallig Board
MIST, Tesl Reference Number 7347241480
: Litrascric Anamomster el Dua-E50-2TW {sansar TR-00H]

Serial Number 110730028 {sansor 120078688)
JAREN OUALITY ASSURANGE ORGANIZATION
STANDARD THERMOMETER  : Theodor Frigaich | vy No 639084 Wet Mo, BI80/04
: Thermoschneider No 9188 wate, talo

STANDARD BAROMETER

Mechasical Engineer

THAI METEOROLOGICAL DEPARTMENT
4350 Sukhusvit, Bangea, Hangkok 10260 Tel, 681-134-1504,8-1390.0469

The Result of Calibration

Certification Ne. 17924

16 Apeil, 2024 Page : 2 or2
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Certificase ol Calibration

Uustomer

N UNITED ANALYST AND ENGINEERING Certifieate Mo - 34-A0T-0kk
CONSULTANT O0LTER Hegwest hn

Addres Kl Sl Udaiveeiib 41 Sukhumvn Rosil, Bangoaah,

Prakanomg, Banghik 1606

Lnii Under Calibration Deiails

Mezaumrmem e Acousti Caliaiy Class 1
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Muded V38 per Sigiae |snd

Seriad Number +7k1
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Calbraed By | a2 Approved By :
Wit Noppaalin Luasgan M.
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Vs Bbate 5 25 Juma 20124
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gl g oL 1 AP!AH ELECTRICAL AND ELECTRONICS INSTITUTE
o P Bl wn | [ TSEURTIUR | S o FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificste Mo 24-A0 |08k Cartificate No: CRIOEAIENER
Request No - Req-2024-1160 Callbration Report
Equipment; Sound Level Mater
SRt E Skl s iy Manufacturer: Larsan Davks (Meter), FCE (Micraphena), FCE (Freamplifier)
arg T - - O G M Mogel/ Type: LxT1 Meterl, 377602 (Micophane). PRMLETL (Prearnplified
IS S Serial o HHTI06 (Matarl, 395238 (Microphona), 0T7641 (Preamplfier]
0 N UAE EFM.O030 2566
= = Amblert Temperature: fE 2]
= ! Fr— el e fietathe Humidity: (50+151%
i ) : Presssune: (1.3 + 1.5 kP
Method of Calibeation =
e . . IEC B1672-5:2013,
Canditian of this result of calibration
1] 1. Reference standards instiument :-
| e : Insirument Ifociel Serial Ho, Cert, Mg, Crue Date
O 2ot 1f5tandard microphone 180 ZTETAN Ao 1013-23 12 Howernber 2024
Mioanired wakie | = 2Hdrbitrary Function Genesator AFCIR] C010063 CRA2SHIGRES, T
B, BT Grenaey o e IProgramnabile Albeuaton PAS FES EF-C040-23 1 Cectober 2029
o 046.5 Digit pracision midtimetes EBAGA, 5610014 CERIZHIAMES 15 Hereernber 2124
APreassune humidity and CLI-P2A00E3 24 March 2025
Ternparatune Transmitter — e COAI2a0197EA 12 Jare F0ES
P ffPressire humidity and CL1-P2A0060 11 Ageil 2025
Temparature Transmitter FRLNE L CIA2a0 4364 12 lure J0E5
CE20290{35EE 13 February 2085
End af Calibirstion TH{Performance Ao Anatzer veRs | MYSSI0003 | o e 13 Septamizer 2024
2. This result of calioration was Tourd accurate &5 shawn on date ard place of calibration only,

5 This certification is traceable to the international systern of unit maintained at .-
Refarence stanclards instrument for Aceustic fumction
- Hatioral, Institute of Metrology [Thakand)
Fiefarerice stanclact nstiument for Electical function
Hational, Institute of Metralogy Mhaland)
- Bracirical and Blectronics Irstibube; NSC Accredited Calibration Ho.B11%

Byt of Caliation:-
Function : 1. Indication at the calibration chack frequancy
Rederance Measured value Dreniation Acceptance limits
Acoustic Signal (dE) (de) (dE) LdE)

wonenslaimuny

Fage2of & FLAL-O0S Ed.2

c s M uECTRONCS moTTUTE Bt L
FOUNDATION FOR INDUSTRIAL DEVELOPMENT  flomNeA el
- 975 Moo 4, Bangpoo Industri Extate, S0l B, Sukhurvt Rasd bm 3T, Wz e st
irmiaaind Fhrack 2, Musang Samut Frakan, Sarm Prakan 10283 ————
Tel: +66 2700 4860 Fax: 66 2334 0017
Cartificate No.: CFE0ZA02RIEA
Calibration Report
~ Function : 2. Sell-generated Moise
Cerfificate No.:  CP20240290EA 2.1 Micrephene Installed
Operation Mo.: CR202a0T0253 Measured valug
(GEH
Certificate of Calibration B
2.2 Microphone replaced by the electrical input signal dewvice
. Frequency Measured value
Equipment: Sound Level Metar Wesghting {dE)
Aowmtghiing 0T
Manufacturer; Larson Dawis (Mater), PCB iMicrophonel, PCB (Preamplifier] C-weigihiing 281
Zaweighting 4.5
Model Type: LxT1 (Meterl, 3TTEDZ (Mic onel, PRMLET] (Fr ili
AT o) forophasch KT {Fheamplifey Fumction : 3, Acoustical signal tasts of fraquancy weihtings (Without Wendscrean)
) it i pe o e Meter fres-feld scoustic respores at a level of 84 di.
Serial Mo 3 . 07
Ko, 000736 (Mater), 305235 (Mcrophore), 077501 ol ifier! B ey _ Deviation from varkous Fl\:qlszd!hﬂng Reasponse Curve:
CAtdaighting ANgighting Z-Waighting Accaptance limits
10 Hea: UAEEFM.03%/2566 tHz) L) IdB) {df) {d®)
125 ol oD ag LB
1000 01 0.1 0.1 0.7
Curstommer: Liniteci Analyst and Erginesring Consultant Co, Lt BT T aE "y -ItE- T
A dregs: 81 5o Uedornauk 91, Sukhuminit Road, Bangchak Function = d. Electrical signal tests of frequency weightings
Phrakhanong, Banglok 10260 ‘Weiightinng nefwork response with relative te 1 Hz
iy Deviation from various Frequency Weighting Response Curve
y CWmighting A-Waighting Z-Weighting Acceptance lmits
Rectined Dabec. Sz A28 iHz) (@8 (i) (i) 1B}
62 £ [11] 1] LB
Calibrated Date- 5 = & August 2024 175 [717) [3T3] [715] e
250 0] 1] 1] tL.B
|sssed Date: T Ausust 2024 00 0.0 00 ] =1.0
1000 [ L [ 0.7
2000 £ [T (1] =1.0
Calibrated by: Ms. Juntapom Kunhakom 000 L] L] oo L0
E000 0.4 1 ] +1.5; -25
TE000 [ [T [T +d.5; 160
SR
Approved by ‘J:—:_:_-—}‘?”;
I M. Sittichal Swaksuriyaors |
Group Marager
This razo mes unmg sigreruse. Prrming oecopy of e em consldoned o5 a copy of ho docurent.
The reptted urcertanty sf mesmment was based on standerd urcertainty rultiplied by a coverage facton &)
providing a e, of confidence of approndmatety 95%. This certificate: may not be repotuced offer Than in ful secept
wwith thee prior witter approssl of the Electrical ard Electranics. irntiute, Fourdation for industrial 'hj
T u enasluAIuRy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
bt
Certificate Mo CRA02ADZFCEA

Callbration Report
Furction : 5, Fragquancy and time weighting at 1 kHz
5.1 Frequency weighting ak 1 kHz

ELECTRICAL AMD ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
ibeimadee
Certificate No:  CR20200390EL
Callbration Report
Function : 10, Cverlead indication -
Measured valis (d . 5
o Hegative Deviated value Acceptarce limits
pne-half cycle ane-half cycla LolE) {dB}
1426 1426 [l +1.5

Function @ 11 High-Lewel Stability
High-lewal stability gwer 5 mranutes, »ith steady 1 kHz signal, | dB below upper beundary,

“::pf:;‘:“m:“ feference spL | RS S | Deviated value | Acceptance timits
(min} {8} Pariod [d8) (i) {dB}
5 1350 1.0 ] 01
Uncertainty of measurement
Madmum-pemitted_unceriainty,
Function bt nalel of inemiurerent
I8y 1)
1T Indication at the cabiration chedk frequency 0.5 Net apelicatle
2] Self-ganerated Maka Q.14 Mot applicatle
3] Acoustical sigral tests of frequercy weightings 030 060 (10Hz 1o dkHz)
- Frog-field sound prossurn resporss Level 2 0,740 (»8kHz 1o 10kH)
4] Electical signal tests ol frequency wesghlirmgs 020 ]
& Freguency and time weghbng at 1 ke a4 [Fi]
6l Limng-Term Stabiity 2.12 Q.10
7| Level Linearity on the reference level mmge 0.5 [FET]
B) Tone Durk respace 2.2 0¥
9 Peak C sound bevel 0.2 35
101 Cherdoad indication 021 025
111 HighrLevel Stability 0.1 .10

©

arnbimsdsig

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Frequency Measured value Deviated value Acceptance limits
Weighting (8} idE] ()
Tweighting ] 7] [iF]
Aweaighiing W0 [ [F
Tosighis ] [T [T
5.2 Time weighting at 1 kHz
Tima Measurad valisa Dewiated value Acceptance lUmits
Weighting (di) (B (8}
Farst W0 a4 1.1
Slow S0 L] +(.1
Laeg w0 a0 0.1
Furction : &, Long-Tenm Stakbility
Lorg-term stability ower 3 srinutes, with steady 1 kHE signal at refesence Level.
Time Periad to Feferance Aecord SPL at
Apply Signal ey Conclusion of Time Deviated value Acceptance lmits
{zriin] {dB} Pericd [<£8) 4B AdB}
] 9d.[ 0 00 0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linwarity on the refenenoe tevel range, Upper
Anticipated Measured value Devated value Acceptance Umits
Walue {dB) LdB} (Bl AdBR
EX] . ] =08
] B0 aa 108
10440 104, 0 ] 08
] [ aa A0E
1144 L1a.0 a0 0B
119.0 1180 a0 +0.E
1247 14,0 L] 00
1290 1380 0.0 08
1344 1340 a4 0B
1590 1350 [ 0B
12040 Lan o aa 0B
.
Lenanslumuny
Faged of 6 F-CAL-0005 Ed.1

Rernaries; |, hclication & ihe calbeation check frequency an not measuned because Dumsmern does not pravide
a sound calibrator.

2, The acoeptance Limi is for the deiated valse

3. Arceptance Umits was ECELAT2-22013 Clans 1.

4. The coerage factor & = 200

Certificate Mo.

CRA02AGEWIES

Callbration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Dreriated valus Acceptance limits
Valua {d8) {dBy (dBl AdB)
540 940 a0 0B
9.0 B0 aa 0B
B4 B[ ad +0.A
9.0 TR 0.0 £08
(=N L (X B
G20 630 [T *0.6
10 . (L] DB
530 5.0 [T £ B
540 S0 ad +08
480 [N [T 0B
440 dd.1 a.1 +0A
3a X a4 DG
Function : B, Tane burst response
Tene Tone burst Measured Deviated Acceptance limits
Waighting duration, Tk s valus (dB) value (d8)
200 1360 00
Fast 2 1138 L]
0.25 10T {15
Sl 200 1255 1.1
2 108 0.2
200 1300 00
LAE F] a0 (L]
0.25 1009 1.1
Furnction : 9. Peak C sound Lavel
Number of cyclas Anticipatad Wiaasrad S Daviated value Accaptardce Gmits
in test signal Value (dB) (dB) L= 111] AdB}
el 1354 135 a8 220
Lyl
Positive n
half eyele 1344 130 a4 £ e
Hopathee
wall?:ycle 1344 1340 04 L0
.
Lenanslumunu
Page S of & F-LAL-005 Ed 1

- - End of Report - -
.
mnmﬂumuqza
Fage 6 of 6 FeLaL-005 Ed.1
ELECTRICAL AND ELECTROMICS INSTITUTE E\
FOUNDATION FOR INDUSTRIAL DEVELOPMENT : n
) 475 Moo &, Bangpon industrial Estabe, Soi B Sukhurme: Boad km 37, @
R ——— Fhioek Sa, Mugang Samut Frokan, Samt Prokan 10280 B ——

Tel: +66 JT00 4860 Frae <86 230 00T

Certificate Mo CP20240322EA
Qparation ho. 2020080205
Certificate of Calibration
Equipment: Sound Level Metar
Manufacturar; Larson Dawvis (Mater), PCE (Microphonel, PCB (Preamplifier)
MedelType: LxT1 (Mete], 3TTEOZ (Miciophone], PRMLKT] (Prearmplifier)
Serial Mo Q007308 (Mater), 305233 (Microphana), 077403 (Praamnplifier)
1D Ha.: UAEEFM DAY 25466
Customer: Uniteet Analyst and Erginesering Corsultant Co Ltd,
Addrese 81 Soi Ugorniuk 41, Sukhumeit Road, Bangchak
Phrakhanong, Bangkok 10260

Received Date: 9 August 2029

Calibrated Date: 227 - 26 August 2024

lssued Date: 28 Augst 2024
Calibrated by: s, Juntaporm Kunhakom
Approved by
[ Mr. Sittichal Swaksurtyawong )
Group Manager
Thia ragurt g sigrarure: Privisg o copy of fls are consicend 26 0 copy of ihe documart.

The neporbed uncertairty of meesnement was based on standerd urcertsinty rultiplisd by 3 coverage factor ik |
provichng 2 leved of confidence of approdmately 95%. This centificate may not be reprociced cithes than in ful eecapt

with the: prior wiitten apprerasl. of the Electrical ared Electrarics istibute, Fourdation for Indusirial
Page 1 of 6

FCAL-004 Ed 1




ELECTRICAL AND ELECTROMICS INSTITUTE ELECTRICAL AMD ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT

T T T
Certificate Mo CRA02003ZZEA Certificate No:  CP202003Z7E8
Callbration Report Callbration Report
Function : 5 Fraguency and time weighting at 1 kHz
Equipement: Sound Level Mater 5.1 Frequency weighting at 1 kHz
Manufacturer: Larsan Davs (Meter), FCR (Micraphenal, PCE (Fraamaplifier) Frequency Measured value Deviated value #cceptance limits
Wadel Type: LxT1 {Mesterl, 3TTEO2 IMicrophanel, PRAMLETL (Presrnplified) Wiedghting IiciE) {dEl LG:H
Serial Mo Q007308 (Metar), 395238 (Microphona), 07723 (Preamiplifiar) C-weighting o 0 [T +HF
13 Mo UAE EFM. 000+ 2564 A-weighting .0 a4 1.3
Amblent Temperature: (E £ )0 Z-weighlir S0 [ 2
Ralative Humidity: (50&15)%
Pressure: f101.3 + 151 kPa 5.2 Tirne weeighting at 1 kHz
Methad of Calibration - Time MaasLrad valla Oeviated valus Accoptance mits
EC 8167232018 \Weighting i) (dE (8}
Condition of this result of calioration Farst 0 a4 0.1
1. Refererce standands irstrumertt - Slow 1.0 [] +(1.]
Instrument Model =erial Ho, Cert, Mo, Due Date Laeg ] aa 0]
1)|Eardand rricrophons a180 ZTETA] AA-1012-23 12 Horerpber 2024
F|arbitrans Function Gengratar AFGATZ] [SITTE] CEAS0GAER 2% Jure 0% Function : 6. Long-Term Stability
A|Programmaile Atterwator 75 2755 EF-D00-23 1 Qetober 2024 Long-terr stability over 30 mirutes, with stéady 1 kHE signal at reference level
4)[5.5 Digit prectsion multimeter e 5610013 CEZUZWIZ00EA 15 Rowernber 2020 Tirine P doct o, Fafienenbe Fecord P e Dewiated value Acceptance limits
T|Pressure Fumidity and TLI-PIaM0ZS 70 March 2025 Apply Signat AfL SRnelusiart of 1me
Temperatura Transmitter Frusal | LM ) cpansamazes 12 Jurw 7075 i e Period 199 B 8t
&|Pressure humidity and CL1-P2A0030 11 Al 2025 ] o ol & =
= R FTU301 L3F50634 s
Tampamtura Trarsmither CO2A0133E5 12 Junm Z02% Function ; T, Level Lingarity on the referance level ange
o A : = CE2029M035EE 13 February 2025 7.1 Lewel Linearity on thi referente level rage, Upper
i [Petemmatioe ek e AR MR | cvsaraes 13 Septermbar 2024 Antkipated Measired value Deviated value Acceptance Umits
2. This resut of calibration was Tound accurate a5 show O date and place of calibeation only, Wialue (B} {dB} {dE) 1Bl
3. This certification is traceable bo the intemational systern of unit maintained at :- 410 G0 [ =08
Retererce dandands instrument for Acoustic function A 0 a4 0.8
- National Institute of Mebology [Thaland) 10440 104.0 (1] =08
Retesenca standands instrument for Elactical function 1090 [ [ 05
Natioral Institute of Metrology [Thaland) 1144 1140 [ =08
- Elactrical and Ebectionics Institute; NSC Accredited Calbration Mo D119 1190 1150 0.0 0.8
1281 1200 [ +0.8
Besult of Calfration:- 12940 1350 [T +0.8
Furction : 1. indication at the calibation chack frequency 1344 1340 a4 $0.B
Referance Measured value Deniation Acceptance limits 1550 135.0 [T +0.8
Mcoustic Signat (dB) (du) {du) (=) 1500 1300 04 08
. .
onaslumuny wnaslumun
Fage 2cf 4 FLAL-005 Ed 3 Fage d.of § FLAL-B0S Ed.2
ELECTRICAL AND ELECTRONICS INSTITUTE @ ELECTRICAL AND ELECTROMICS INSTITUTE
FOUMDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT

it
Certificate Mo CP2024032264 cemificate No:  CP20290327E8
Callbration Report Calibration Report
Furction : 2 Sell-generated Moise 7.2 Lewel Linearity on the reference lewel range, Lower
2.1 Microphone Installed Anticipated Measured value Deviated value Acceptance limits
Measurad valug walug {dE} {dB} dE] {dE}
[<38) 40 G4.0 0.0 0B
204 890 BRI [3] 0.8
8410 B [ +0.8
2.2 Microphone replaced by the electrical input signat device 790 X [ <08
Frequency Measured value 745 a0 L] 0B
Wisighting 1dB}y &30 G0 [T +0.8
A-wenkehiting 261 ] (L1 ad =08
C-wweightirg 28.0 590 SR a0 0.8
Tweightrg EEE 20 S0 Th P
940 %0 00 +0.E
Furection : 3. Acoustical signal tests of frequancy weightings IWRthout Windscrean) 240 dd.1 a1 08
Meter free-field acoustc resporss at a bevel of 84 di. EEl ] L] 0B
Breqimnar i Dewiation from various Frequency Welghting Re Curve ]
CWigighting A-Waighting Z-Waighting ACCRptanca limits Function : B, Tone burit respongs
{Hz) (B} (dB) i) AdB} Time Tone burst Mmasured Dieviated Acceptance limits
135 02 X [F 1.0 Wiighting uration, T [mE) walug (dE) walua (E) {dE}
1000 03 [E] 03 0.7 200 1359 0.1 +0.5
B0 -DL6 .5 1.5 +1.5; -25 Fast Z 1188 4.2 +10; -1.5
.25 WA 04 #10; 50
Furiction : 4. Electrical signal tests of frequency weightings. Slen 200 155 0.1 +0.5
‘Weighting mewirk response with relathe [ 1 kHz 2 18 {2 BT
Cresiation From various Freguency Weighting Response Curve 200 130.0 oo +0.5
Frequency Ciighting Avinighting _Z-'l'fnigh‘:ng Accoptance Umits LaE F3 oo 1] 10, 1.6
{Hz) {dB} (dB) dB) AdB} .25 1008 .2 +140; -340
63 0.1 ol 1] D
125 [ [{15) 0.1 +1.0 Fumiction @ 9, Peak C sound lavel
250 T [ ] Tl Humbar of cyclas| Anticipated Waasurad v g Daviated valug ACCAptance Lmits
i [ ] 0.1 1.0 in best signal Walue (dB) (dB) (dB) idBl
1000 [0 (L] 00 0.0 Complene 3
00 0 an (L] L0 cpele R 1 A =l
q000 [ 01 ] 110 Fosthe n
] o1 1 T ] half eycle Ao o e L
16000 G0 (L] 4.1 1.5, 180 |:T?:‘;:e Y i 58 i

wenanslumunu wnanslumuny

Page 3of 5 FLAL-O0S B2 Page § of & F-CAL-D0S Ed.1



ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

[T

Certificate Mo CRA0200372E4
Callbration Report
Function : 10, Owarload indication

Wreasured value (dE] " 5
rr— = Deniated value Arceptance limits
ane-half cycle ane-half cycle {dEl {dE}
1450 1428 0.2 +1.5

Furctian @ 11. High-Level Stability
High-lewel stability sver 5 minutes, with steady 1 kHe signal, | dB belaw upger boundary

Time Perad to Aecord SPL at

Apply Signat Reference SPL Conclusion of Tme Deviated value Acceptance limits
{rmiin] {dB} Period [dB) [£=111] AdE}
5 1350 1390 7] 10l

Uncertainty of measurement

ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Ne:  CRIDEI0ZETEA

WMadmum:pemmitted_uncertainty,
Function Uricuiafny of masunanent
(i) [diy
13 Ircfication ab the calibration check fregquency 0.5 Mt applicatls
21 Salf-penerated Moise .10 Hat applicable
3 Acoustical sigral tests of Trequercy weidhtings 430 060 C10Hz 1o dkHz)
- Free-finld sound pressung respanes Loevel 2 1.7 (=akHr ta 10kHZ)
) Bhectrical signal tests of frequendy wesghlirns 020 0.2
&) Frequoncy and time welghting at 1 bz [E] [Fi]
6 Lear-Terrm Staklity 02.10 9.10
1) Level Linearity on the refererce level e .50 R
|EiTone buret response 0. (]
9) Peak C sound level .20 [ES]
[T Crver o irvdication R [iF]
11 High-Level Stability 010 [
Remarks: 1 Indication at the calibration check frequency tan not measuned because eLEromen does not provide
a sound calicrator.
2, The @oCegtards linmit is for the deviated wale
3. Arceptance limits war ECSLAT2-32013 Clas 1.
1. The eoverse foctor k= 200
- - End of Report - -
.
Lenanslumuny
Fagedof & F-CAL-0005 Ed.1

Callbration Report

Equipment: Sound Level Mater

Manufacturer: Larsan Cavk (Meter), FCR (Microphonel, FCE (Freamplifien)

Modal/Type: LsT1 {Meterl, 377602 (Micophane), PRMLTL (Prearnplified

Serial Hos HHIT30% (Matar), 385235 (Microphona), OFFe2d [Preamplfiar]

0 N UAE EFM.0NL 2566

Amblert Temperature: fE 2]

Aelathee Humiding (50&151%

Pressune: {13 + 1.5] Fa

Method of Calibration -

IEC 61672-3:2013,

Canditian of this result of calibration

1. Reference standards instiument :-

Insirument Ivodel Serial Ho, Cert, No, Due Date
I!{Smrd rhigrophane A180 ZTETAN) Aa-1013-23 12 Morsornber 2024
2Hdrbitrary Function Genesator AFCIR] C010063 CRA2SHIGRES, T
IProgramnabile Albeuaton PAS FES EF-C040-23 1 Cectober 2029
46,5 Digit precision mudiimetes H8404 FE10014 CEAZ ) HHIEA 15 Nerermber 24124
APreassune humidity and CLI-P2A00E3 24 March 2025
Temparature Transmitter e e —— CLX200AZEA 12 I F0E5
aPressune humidity and CL1-P2A0030 11 Al 2025
Temparature Transmitter R L COAZA01A3EA 12 lure J0E5
CE20290{35EE 13 February 2025

) it L i CHAZHHTIED 13 Septerrber 2004

2. This resull of Calivation was Tound accurate & shawen on date and place of calibeation only,

& This certfication is traceable to the imternational systern of unit maintained at -
Feference dancards instrument for Acoustic function
- Hatioral, Institute of Metrology [Thakand)
Reference standards initiument hor ELectical furction
Hational, Institute of Metralogy Mhaland)
- Bracirical and Blectronics Irstibube; NSC Accredited Calibration Ho.B11%

Byt of Caliation:-
Function : 1. Indication at the calibration chack frequancy

Rederance Measured value Dreniation Acceptance limits
Acoustic Signal (dB) (de) () [a8)

ELECTRICAL AND ELECTROMICS BMSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT g A

2 975 Moo 4, Bangpon ndustrial Extate, Sof , Skt Rosd b 3T, 0T

irmiaaind Fhrack Sa, Mueang Samut Fraan, Sa Prakan 10283 AT
Tel; +44 7700 4860 Fax: +66 7304 0017

Certificate Mo CP2)2402BTEA
Operation Mo.: CR202a07T0250

Certificate of Calibration

Equipment: Sound Level Metar

Manufacturer; Larzcn Dasis (Meter], PCB (Microphonel, PCB (Preamplifier)
Madel Type: LxT1 (Meter, 3T7EIZ (Microphonel, PRMLATT (Frearmgilier)
Serial Mo 0007309 (Meter), 305239 (Microphara), 077604 (Preamgl ifier)
1D Mo UAE EFM.DAL/ 2566

Curstomer: Liniteci Analyst and Erginesring Consultant Co, Lt

A dregs: 81 5o Uedornauk 91, Sukhuminit Road, Bangchak

Phrakhanaong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date- 2 = 5 August 2024
|sswed Date: T Ausust 2024

Calibrated by s, Juntapom Kunhakom

e —

I M. Sittichal Swaksuriyaors |
Group Marager

Approved by

This ez mes unmg sigreruse. Prrming oecopy of e em consldoned o5 a copy of ho docurent.
The reptted urcertanty sf mesmment was based on standerd urcertainty rultiplied by a coverage facton &)
providing a e, of confidence of approndmatety 95%. This certificate: may not be repotuced offer Than in ful secept

mnms‘l:.imqu

Fage2of & FLAL-O0S Ed.2

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Cartificate No.: CPE0R4028TEA,

Calibration Report
Function : 2. Sell-generated Moise
2.1 Microphene Installed

Meagurad WIJ\H
(i}
30.5
2.2 Microphone replaced by the electrical input signal dewvice
Frequency Measured value
Weighting AdB}
Aowmtghiing [
Cweighting 2%.5
Zaweighting 355

Function : 3. Acoustical sigral tests of fraquancy weightings [Wsthowt Wandscrean)
Meter fres-feld scoustic respores at a level of 84 di.

Deviation from various Frequency Welghting Response Curve

Ermpancy. Caveihiting A-Wighting TWaighting Accaptanca Umits
(Hz) (8 (d8) (=) (4B
T2 TA [E} e 0
1000 o1 01 [E] +0.7
B0 -1.6 =14 =146 +1.5;-25

Function - 4. Electrical signal tests of frequency weightings
‘Waighting network responce with relative te 1 EHz

Deviation from various Frequency Weighting Response Curve

Frequency

Ceighting A-Waighting Z-Weighting Acceptance lmits

(Hz) {dB} dB) (dB) Bl
&3 o a0 an )
135 [ [iT] 1 Py
250 o (] 1 TLE
500 0.0 [ 41 =10
53] 17 00 o 0.7
2000 [ 00 1 =10
EE] T (L] B L0
] Tt N 5] S1% 25
TE000 [ [T 01 w2, <160

wwith the prior witter approsal of the Electrical ard Electranics rntitute, Fourdlation for industrial Dea
Page 1of & u

FCaL-004 Bl

wnenslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
bt
Certificate Mo CRA0ZADZETEA

Callbration Report
Furction : 5, Fragquancy and time weighting at 1 kHz
5.1 Frequency weighting ak 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (8} idE] ()
T-wreihiing ] %] [N
Aweaighiing X [ [F
T ] [iTi] [IiH
5.2 Time weighting at 1 kHz

Tima Measurad valisa Dewiated value Acceptance lUmits
Weighting (di) (B (8}

Farst W0 a4 1.1

Slow 0 [ +(.1

Laeg w0 a0 0.1

Furction : &, Long-Tenm Stakbility
Lorg-term stability ower 3 srinutes, with steady 1 kHE signal at refesence Level.

ELECTRICAL AMD ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
ibeimadee
Certificate No:  CR20200Z8TEL
Callbration Report
Function : 10, Cverlead indication -
Measured valis (d . 5
o Hegative Deviated value Acceptarce limits
pne-half cycle ane-half cycla LclE) {dB}
1845 1dd.2 .1 +1.5

Function @ 11 High-Lewel Stability
High-lewal stability gwer 5 mranutes, »ith steady 1 kHz signal, | dB below upper beundary,

“::pf:;‘:“m:“ feference spL | RS S | Deviated value | Acceptance timits
(min} {8} Pariod [d8) (i) {dB}
5 1350 1.0 ] 01
Uncertainty of measurement
Madmum-pemitted_unceriainty,
Function bt nalel of inemiurerent
I8y 1)
1T Indication at the cabiration chedk frequency 0.5 Net apelicatle
2] Self-ganerated Maka Q.14 Mot applicatle
3] Acoustical sigral tests of frequercy weightings 030 060 (10Hz 1o dkHz)
- Frog-field sound prossurn resporss Level 2 0,740 (»8kHz 1o 10kH)
4] Electical signal tests ol frequency wesghlirmgs 020 ]
& Freguency and time weghbng at 1 ke a4 [Fi]
6l Limng-Term Stabiity 2.12 Q.10
7| Level Linearity on the reference level mmge 0.5 [FET]
B) Tone Durk respace 2.2 0¥
9 Peak C sound bevel 0.2 35
101 Cherdoad indication 021 025
111 HighrLevel Stability 0.1 .10

©

arnbimsdsig

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Time Pariad to Aeferance Aecord SPL at

Apply Signal ey Conclusion of Time Deviated value Acceptance lmits

{rriin) {dB} Period [d8) (i) LB}

30 [ [E11] (L] 0.1

Function : 7. Level Linearity on the reference level range
7.1 Level Lingarity on the refenance level range, Upper

Anticipated Measured value Devated value Acceptance Umits

Walise (dB) B} (Bl 4Bk

240 S0 (] =B

i B0 aa $00B

1040 1040 [ 0B

1030 [ [ DG

1144 L1a.0 a0 0B

119.0 1180 a0 +0.E

1240 1240 aa 00

1290 13%.0 [T +0R

134 1340 a4 0B

130 138.0 [X] *D.B

1200 Lan.x aa DB

.
Lenanslumuny

Faged of 6 F-CAL-0005 Ed.1

FRernarks:

ig fior thee chiniated value

3. Arceptance Umits was ECELAT2-32013 Claas 1.
4, The eoverags facter & = 200

1. Wnchication &t ihe calbration check frequency can not measined because ousmer does not pravide
a sound calibrator.
2, The poceplance lin

Certificate Mo.

CRA2IGEETES

Callbration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Dreriated valus Acceptance limits
Valua {d8) {dBy (dBl AdB)
540 940 a0 0B
9.0 B0 aa 0B
B4 B[ ad +0.A
9.0 TR 0.0 £08
(=N L (X B
G20 630 [T *0.6
10 . (L] DB
530 5.0 [T £ B
540 S0 ad +08
480 [N [T 0B
440 dd.1 a.1 +0A
3a X a4 DG
Function : B, Tane burst response
Tene Tone burst Measured Deviated Acceptance limits
Waighting duration, Tk s valus (dB) value (d8)
200 1360 00
Fast 2 1139 411
0.25 10 A 4.2
Sl 200 155 411
2 105 4.1
200 1300 00
LAE F] 101 [H]
0.25 1010 [il3]
Furnction : 9. Peak C sound Lavel
Number of cyclas Anticipatad Wiaasrad S Daviated value Accaptardce Gmits
in test signal Value (dB) (dB) L= 111] AdB}
el 1354 135 a8 220
Lyl
Positive n
half eyele 1344 130 a4 £ e
Hopathee
wall?:ycle 1344 1340 04 L0
.
Lenanslumunu
Page S of & F-LAL-005 Ed 1

- - End of Report - -
.
mnmﬂummza
Fage 6 of & F-LL-005 Ed.1

ELECTRICAL AND ELECTROMICS INSTITUTE oy
FOUNDATION FOR INDUSTRIAL DEVELOPMENT :_
75 Moo &, Bangpoo Industrisl Estate, Soi B, Sukhurmt Boad km 37, Ser

Fhioek Sa, Mugang Samut Frokan, Samt Prokan 10280 m——

Tel: +66 JT00 4860 Frae <86 230 00T

Certificate Mo CP202402EAE A
Qparation ho. CF2020070251
Certificate of Calibration
Equipment: Sound Level Metar
Manufacturar; Larson Dawvis (Mater), PCE (Microphonel, PCB (Preamplifier)
MedelType: LxT1 (Mete], 3TTEOZ (Miciophone], PRMLKT] (Prearmplifier)
Serial Mo Q007312 (kater), 305813 (Microphana), 077407 (Praarmplifier)
1D Ha.: AR EFM D44/ 2566
Customer: Uniteet Analyst and Erginesering Corsultant Co Ltd,
Addrese 81 Soi Ugorniuk 41, Sukhumeit Road, Bangchak
Phrakhanong, Bangkok 10260

Received Date: 25 July 2029

Calibrated Date:

lssued Date:

Calibrated by:

This rageant

5 - & August 2024
T dugust 2024

Ms, Juntapom Kunhakom

Approved by: ==
[ Mr. Sittichal Swaksurtyawong )
Group Managar
ming sigravuss. Provieg o copy of fie are oonsioared 36 0 oopy of it dooumant.

The neporbed uncertairty of meesnement was based on standerd urcertsinty rultiplisd by 3 coverage factor ik |
provichng 2 leved of confidence of approdmately 95%. This centificate may not be reprociced cithes than in ful eecapt

with the: prior wiitten apprerasl. of the Electrical ared Electrarics istibute, Fourdation for Indusirial m

Page 1 of &

FCAL-004 Ed 1
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ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

b
Certificate Mo  CP202ADIESER
Callbration Report
Equigsment; Sound Level Meater
Manufacturer: Larsan Davs (Meter), FCR (Micraphenal, PCE (Fraamaplifier)
Model/ Type: LuT1 {Meterl, 377602 [Microphanel, PRMLETL (Prearnplified)
Serial Mo Q007312 (Metar), 345818 (Microphona), OTTe2T (Preamiplifiar)
10 Mo LIAE EFM 000/ 2564
Amblent Temperature: (E £ 2]
Ralative Humidity: (50&15)%
Pressure: f101.3 + 151 kPa

Mathad of Calibration -
EC a1672532m 3

Condition of this result of caliration

1. Refererce standards iretrument :-

Instrument Model =erial Ho, Cert, Mo, Due Date
1)|=tardard ricrophone A180 ZTETAN] AA-1012-23 12 Hovernber 2020
| arbitrany Funchan Generatar AFGHIZ1 CO10063 CHAEG8ER 25 Jure 225
B|Progranrrabile Attaralor PAS 2755 EF-0040-23 1 Qetober 2024
4|65 Digit preckion miultimeter 5304 510014 CEFORFIRI0EA 15 Nowernber 2029
E)|Pressure humidity and B CLLP200023 30 March 2025

Tamparature Tearsmither Frusl — 5 CON2013ZEA 12 lurem 025
&l|Pressure humidity and - CL1-F2a0030 11 April, 2025
Tampamtura Trarsmither Rt e L2 4364 12 Junm Z02%
9 = CE202HI5EE 13 February 2035
Tl|Pert: 08 Al A J M
reramalice: Atk Analyzar Vo Gkl CHAZSHITIEA 13 Septembar 2024

2. This reciil of Calibration was Tound accurate a8 ihown on date ar
3, This certification s traceable bo the international systemn of unit maintained at ;-
Retererce dandands instrument for Acoustic function

- National Institute of Mebology [Thaland)
Retesenca standands instrument for Elactical function
Matioral, Institute of Mebotogy (Thalland)

- Eléctrical s Election

Besult of Calfratiore:
Furiction : 1, Indication at the calibration chack frequency

Iretitute; NSC Accredited Callbration Ne.011%

place of calibeation only,

ELECTRICAL AMD ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
oo
Certificate No:  CR20200355ER

Callbration Report
Function : 5. Frequency and time weighting at | kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value #cceptance limits
Weighting Icf) (dEl B}
C-weichting S 1) ] +0 2
A-wethting 4.0 [ 0.2
Z-weighlir S0 [ 2
5.2 Tirne weeighting at 1 kHz

Tirma Maasurad walla Denviated walus scceptance lmits
\Weighting () (B} (8}

Farst L0 a4 L1

Slows S0 [ .1

LAag 0 a0 0.1

Function : &. Long-Term Stability
Long-tesrn stability oves 30 minuted, with steady 1 kHz signal at reference level,

©

s

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Tirne Perisd to Reference Aecord SPL at

Agply Sigrat SPL Conclusion af Time Deviated value Acceptance limits

(i} 1B} Pericd [48) (dB) idB}

£ a0 w0 g 01

Function : T, Lavel Linearity an the reference level range
T Lewel Linearity on the rélerence el rande, Upper

Anticipated Measured value Dewated value Acceptance lUmits

Wialue (dB) {dB} {dE) AdBl

Ea] 4.0 (] =08

bl L a4 +0.B

10440 1040 (L] 0.8

1070 [ ag 08

1134 1an L] 0B

1190 1150 0.0 0.8

12410 128.0 2.0 +0E

129.0 1250 010 +0.8

13440 1340 a4 0B

1390 1350 (] +0.8B

.
wnaslumun

Fage-d.of § FLAL-D05 Ed.1

Cemificate No:

CRE0PALEEETR

Calibration Report
T.2 Lewel Linearity an the reference lewel range, Lover

Reference Measured value = Acceptance limits
Mcoustic Slgnal (dB) id) i)
.
Lenanslumuny
Fage 2 of & FC-005 Bd 3
ELECTRICAL AND ELECTRONICS INSTITUTE
FOUMDATION FOR INDUSTRIAL DEVELOPMENT
a ;
rienpre—t=
Certificate Mo:  CP202402ZESER
Callbration Report
Function : 2. Sell-generated Moise
2.1 Microphone Installed
Meatirad valug
(@)
ZB5
2.2 Microphone replaced by the electrical input signat device
Frequency Measured value
Weighting 1dB
Avertzhting .4
C-wweightirg 28.3
Zwweightirg 4.1
Furction : 3, Acoustical signal tests of fraquancy werghtings (Without Windscraan)
Meter free-field acoustc resporss at a bevel of 84 di.
Breqimnar i Dewiation from various Frequency Welghting Re Curve
CAdimighting A-Waighting Z-Waighting Accaptance Hmits
{Hz) (B} (dB) B} AdE}
125 0.2 (5] ] L0
1000 [ oo 00 0.7
B0 -0y 419 k] +1.5; -25

Furiction : 4. Electrical signal tests of frequency weightings.
‘Waighting retwirk response with relathe

b 1 kHz

Desviation From various Frequency Weighting Response Curve

Frequency Cigighting A-viaighting F-Waighting Accoptance Gmits
{Hz) (B} (dB) dB) AdB}
63 00 ol [T D
125 5] [15] [T +1.0
250 00 1] 1] )
i [ 4.1 00 1.0
1000 [0 (L] [ 0.0
2000 [ o 00 =1.0
q000 [ (L] ] 110
[ 0.1 1] 0.0 +1.5; -25
16000 G0 (L] 4.1 +2.5; 180
'
lﬂﬂﬂ"l'ﬂl.lﬂ'.ﬂlﬂ”
Page 3of & F-LAL-005 Ed.1

Anticipated Measured value Deviated valus Acceptance limits
valug {dB) {dB) {dE) del
40 G4.0 0.0 0B
890 BRI [3] 0.8
8410 B [ +0.8
790 TRI [ 408
745 a0 L] 0B
&30 G0 [T +0.8
10 .0 (L] <08
590 SR a0 0.8
540 S0 [T +0.8
940 %0 00 +0.E
&40 dd.1 0.1 +0.8
EEl 33 93 0B
Function : B, Tone burit respongs
Time Tone burst Mizasured Dievviated Acceptance limits
Wiighting duration, T () walue (dB) wailu (dB) {dB}
200 1360 oo +0.5
Fast Z 1138 42 +10; -1.5
.25 W7 {5 #10; 50
200 155 0.1 +0.5
Som 7 K] ] 10 50
200 130.0 1] +0.5
LAE F 1100 [ 10 1.5
.25 1009 0.1 +140; -340
Fumiction @ 9, Peak C sound lavel
Humbar of cyclas Anticipated Maagurad walia Daviated valug Accaptanca limits
in best signal Walue (dB) (dB) (dB) idBl
*ompleh 1354 13 a6 2D
aytle
Posithve -~
half eyele 134.4 130 44 E3RE)
Hegathwe
half cycle 1344 1240 08 Fan
'
nanslumunu
Page 3 of & F-CAL-00S Ed.3




ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
o .
e
Certificate Mo CP202ADZESER
Callbration Report
Furction : 10, Cwarload indicaticn -
Measured value (dl A 5
A T Deviated value Acceptance limits
gne-half cycle ane-half cycle (dEl {dE}
1424 1423 .1 +1.5
Furctian @ 11. High-Level Stability
High-lewel stability sver 5 minutes, with steady 1 kHe sighal, | dB belaw upger boundary,
Time Periad to Aecord SPL at
Apply Signat Reference SPL Conclusion of Tme Deviated value Acceptance limits
{rmiin] {dB} Period [dB) [£=111] AdE}
5 1350 1390 7] 0l
Uncertainty of measurement
WMadmum:pemmitted_uncertainty,
Function il af measunenent
(i) [diy
13 Ircfication ab the calibration check fregquency 0.5 Mt applicatls
21 Salf-penerated Moise .14 Mot applicatle
3 Acoustical sigral tests of Trequercy weidhtings 430 060 C10Hz 1o dkHz)
- Free-finld sound pressung respanes Loevel 2 1.7 (=akHr ta 10kHZ)
) Bhectrical signal tests of frequendy wesghlirns 020 0.2
&) Frequoncy and time welghting at 1 bz [E] [Fi]
6 Lear-Terrm Staklity 02.19 9.10
1) Level Linearity on the refererce level e 0.5 [ET]
|BT Tone Burst resparse 0.2 030
9 Peak C sound level 0.2 [E
10 Owerlnad indication 09.20 0.25
11) HghrLevel Stability 0.1 .10

Ramrarks
a sound calizrator.

2, The aoceptarce limil is for the dedated walue
3. Arceptance limits war ECSLAT2-32013 Clas 1.

. The coversge factor k= 200

- - End of Report - -

Fage fof &

1. Wrdicatian at the calibration chick frequency can rat measured bacause ouEcmen does ror provide

I.Eﬂﬂ"li‘l.‘l.iﬂ‘mq’.l
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List Certificate of Instrurnent for Water Quality Analysis.

Cartificate Page 1/3

No.|  Instrumert/Equipment Parametar Manufactunar ModelSerial No, Calibrator Certification Date of Due date of | Remark.
e, Calibration | Calibration®
Instrument for Water, Wastewater, Sea, Sofl, Sediment Cuality Analysis.
1 |pH Matar Frerrrdiurrmaosng (pedl Mettler-Toleds Sevan Easy 520/ CHSH {Thailand} Lid, COT240057 9 Apr 24 8 Apr 25
ol 1230525212
2 |pH Mater Mettler-Tolede | SevenComgact 5220/ National Food Institube, 240517500101 25 Jun 29 28 Jun 25
C113432421 nistry of industry, Thailand
3 [Conductiity Mater Arnaa MBI LEr-Toleso SeyvenDirect S0 DCKSH (Thailamdh Lid. C2250010 15 Jan 25 14 lan 26 -
C401872132
4 [Analytical Balance v sauase Mettler-Toleds XER20SDU / Rational Food institube, 2R02236-001-01 20 Mar 25 19 Mar 26
(Reacability 0.01 rrg) ewdanzmeniinun CO0SQTIETE Ministry of hdustry, Thailand
3 |Analytical Balance Medtler-Toledo MIRZDZOU /S ational Food institute, Z3022E6-002-01 20 Mar Z5 1% War 2§ =
(Readability 001 rre) 21068539 Ministry of industry, Thailand
6 [Hot & Dven Memmert UFS5 ¢ Hational Food institute, 25001 16-001-01 BOct 20 ToOct 25 =
B216. 1664 Ministry of incustry, Thalland
T |Hot A Cven Memmert UFS5 4 Technology Promotion Assocation 20TMSE9 1 Ape 20 3 Mar 25 -
B2120011 (Thailarclapan]
8 |Analytical Balance ursiuunsladiu Medtler-Tolago XIRZ0 S Technalogy Promotion Association 2aKMET3 L1 My 24 10 May 25 -
(Readability 0.1 g} asdaslalardvay 117635043 (Thailand-Japar)
8 |BOD Incubator [{lan (B00) Aren UR-1320 ¢ Technology Promotion Association| 20TM588 1 Apr20 31 Mar 25 -
ILAE Wi D062 553) (Thailares-lapan)
10 (BOD Incubator Arees LR-1320 f Technalogy Promation Association) 20TMSET 1 Ape 20 31 Mar 25 =
ALAEMWAO01B/2551) (Thailard-Japan]
11 [UvEs Spectrophotometer | adTn-lulAwsu Aglent CanyGl GESE0A ¢ DO Sendices Co.Ltd SPRA-018 7 May 21 & May 25 -
Weairia-Weaviedn Technologies W1 54 10009
12 [UNVIEE Spectrophotometer wiladieryia Hach U-5100 ¢ D Zarvices Co.Lid Pa-028 10 5ep 24 9 %ep 25 =
e sifinaans ryiau 23d-008
Ureted Analyst and Engineanng Consultant Lo, Ltd {LIAE)
Certified Laboratory ISOAED 17925
R THR A TR T IR LR R R s IR s
Trsamad oo wisn @il a iy nade S seeedudumms
TEvrinaRaun T wa-SiGUIE WA, 2565
List Certificate of Instrument for Water Quality Analysis.
Ne.|  Instrumert/Equipment Parametar Manufacturar ModelSerial Mo, Callbrator Certification Date of Due date of | Remark.
He, Calibration | Catibration®
Instrument for Water, Wastesater, Sea, Soll, Sediment Quality Analysis.
13 |UW-E Spectropholometes ¥ied Hiachi U-2900 £ DOE Serdces Co.Lid SRZ5001 3 Jan 25 3 Jan 26
ZIEZZDO9
14 (atomic Absorption wrnda, Taslliuunrm v, Acilent System IDGE432A | Asilant Technologies (Thailand] Frowentive 30 Jan 25 29 lan 26
Spectrophatorreter (AA5) azdty, wosma, wamila Technologies ABZADFS Coy Lid Maintarance
dansd, wafin, Usew, anawy, wamdis W13 140001 Chechlist
15 |atamic Absorption Feskin Elres Firvasle SO0F Perkin Elmer Co Lidl FinAdcle S0F 14 May 24 13 May 25
Spectophatoneter [AA5) PRBE200%1 502 Froventive Maintenance
Report
16 |Inductively Coupled Plasma Agflent System |0:GBO154 Agllent Technalogies {Thailard Freventie 1 Now 24 3 Mow 25
P Technologes GRILSAA oLt Mainiternance
WY 1ROB0001 Chechlist
17 |Cold Vapar Atamic [ i asa) Araytik Jena mercur DUD plus £ Arialytik Jena FarEast Maintenance Protocol | 3 Feb 25 2 Feb 26
Spectrometer (CVAFS] KITOAILSS Thailand Lrd
1B |Cold Vapor Atomic Absorption [Usen (Funmaznau) Milestone: OWAA-BD: Sithiporn Associates Co. Ltd Service Protocol 31 Jan 25 30 Jan 26 z
CUhAS) 2411003 Report
1% |Distilkation Uit i FOeS O12s20 ¢ rational Food institute, 2402957-001-01 3 May 29 2 May 25
(Kjeidahl pathod) TECATOR Q17068 Ministry of industry, Thailand
20 |Distilhaton Linit Velp OxL20 ¢ National Foodd institute, 2308455-001-01 26 Sep 24 25 Sep 25 -
kel dahl Method) 213517 Ministry of incustry, Thalland
1 [wncubator ,.unﬁﬁu-'.@ﬂawlﬁﬁmﬁmfwn Binder KBa0p Technology Promotion Assodation| 24TMBAT 1 Ape 24 31 Mar 25
T Ewia funnfl Tenfrsm 00000015555 (Thailard-lapan]
22 | Incubator Merrerert IFP 260 / Technalagy Promofion Assodiation 20TMESD 2 Ape 24 1 Apr 25
WVE16.0066 (Thailard-lapan)

Writed Analyst and Engineanng Consultant Co, Ltdl (LWAEY
Centified Laboratory ISOAED 17025

Certificate Fage 273
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TR RN T WG WA, 2566

List Certificate of Instrurnent for Water Quality Analysis.

No.|  Instrumert/Equipment Parametar Manufactunar ModelSerial No, Calibrator Certification Date of Due date of | Remark.
e, Calibration | Calibration®
Instrument for Water, Wastewater, Sea, Sofl, Sediment Cuality Analysis.
23 [Water Bath Mermmart WWRE 14 ¢ Technalogy Promotion Association|  250142d-002-021 % Feb 28
La16.0612 (Thallard-Japan)
24 [Water Bath Merreraart WE 14/ Technaology Promotion Association 20TME14 1 Apr 24 31 Mar 25
La1a. 107 (Thailark-Japan)
25 [auto Clave AP CL-aoL £ Maticmal Food nstitute, 2304203-001-01 T Aug 24 6 Aug 25
AUT2U8 Ministry of ingustry, Thailand
26 [t Clave P L0 4 Kational Food Institute, 200228100101 2 Apr2d 1 Apr 25
BIETED Ministry of fndustry, Thailand
2T |Analytical Balance OHAUS P63 ¢ Haticnal Food institute, Z30E2ET-001-01 1% Mar 25 18 War 2§ =
CEsaihavdh Ministry of industry. Thalland

Due Date of Callbration® : Based on the annual calibration plan, At least 1 time per year,

Ureted Analyst and Engineanng Consultart Co., Ltd (LIAE)

Certified Laboratory ISOAED 17925

Certificate Page 3%
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Certificate of Calibration

ol
Equipmesnt: PH METER Cartficata Ma.: COFM0167
Mol SevenEasy Issued Date: 8 April 2024
Sarial No jor D) Z30EESEIE (UAEWAS.IOGEEST)  Job Mo, WIO-DO0Z4E06
Manutacturer: METTLER TOLEDD Page: 1of 3
Electrode Sarial No.: 1166883 Model:  InLab Sofids  Brand:  METTLER TOLEDD
Concition! In Condition
Cusiomar: United Analyst and Engineerng Consuliant Company Limited
3 Soi Udomsuk 41 Sukhumvit Roard,
Bangckak, Prakanong, Bangkok 10260 Thalland
Ernvironmant Condiion: Tamparabra 2 < Ed 2 C
Humidity' S0 %RH - 13 %RH
Calbration Place: Environment Labaraiory, DKSH Technology Limsted.
2533 Sukhumvil Road, Bangchak,
Phrakhaneng, Bangkak 10280 Thaitand
Calbration By, Mligs Oraman Khksphloi
Cabbration Data; @ Aprt 2024
The Mathod used: In house mathod, CAL-WI-58, base an ASTM E 70-07
Tracaability: This cortificaie is raceabe (o Sl Units, Sample Test & assured through primany

et method Harned cell, ihvough CPAcher Lid, (ISOWEC 17034) Cartifcate
o, 938377, 531585, 9318984 And pH Scale Ireceable to the 81 Unils maintained by
hesficral Instilute of Metrchogy (MIMT), Thaitand through Industrial Feundsticn
Elacirical and Elactronics Insiitule Cerificals Mo, CAZDGIIESIEA

= # 527 )

Miss Crawan Khiakpniol {Mr. Nitinun Srhasan)
B n P
Thin carticats tu Besed v Ly of TeETETAT! ROnng o te inteTesanl Spalen of Uni §50. E govces bacetdy 2! remuemard 1 anetcel
www«mmwnwm
o sy U0 8 e Expanded Uncefinty which i obissed b e iesdad ssbrimnly ruliphed by B Comnege ke [ 5
un.u:.n.unmrmmnwnwm:nmhim-mm-mcﬂm
i S ey 50 O] by il Py SR COMIER S Thes Sl ki oty K T e M, LS o BT T TRt s 1l
b MrTcuced o i Al MRS RS af DROSH Tachnology Limisd

Wi sy eatalal ok
£ Tasingy Losima
0 mrarsdtr ST R G

T Bl Hoat, Baebsh Phaibtvarmos, Mook 70 i
Fage oo SR TR Gt rrasim
lﬂﬂﬂ"lﬂllﬂ‘.'l‘l.lﬂﬂ

Dulivaring Growth - in Asia and Beyond, CALIMLCITA4: B Apr TP

DKSH

Cartficate Mo COTMO1E7 Page 2of 3

Calibration Results:
pH Scale
il I A I N WS
v ) Emar (v} g}
4412 414 a2 .00 056 20
35488 288 b4 .00 .58 200
e | me 120 2w 158 BRET
23664 257 0.36 200 1,56 200
177.48 7 152 a0 0.58 200
e i sz 50 | ose ET"]
916 58 016 R0 058 20
[ 1 000 700 0.5 2m
5816 I e w0 05 200
e an b3 | s 058 20
7TaE arr .48 1000 1.5 200
238,64 a8 .64 .00 058 200
2988 256 b0 12.00 058 200
T E™ T 1300 058 200
Zta12 aa 142 1400 058 2m
i Brcsmrn swTilal i

SaEH
TER fan e i 4 e T i e, VIR
A b arred Fokd AR PR e Wi

Prna: 108 26700 B e wen wmh'“m

Dieivering Growth - in Asis and Beyand. WCL-FAHCT-14: 0 A 2034

&= DKSH

Carificata Mo COT240187  Pagedol 3
Practical slopa and 2en paint®

The Free-por caliralion using three standard buffér solulions; pH £.008 , pH 6.985 and pH 8.997
=During calibration, display of pH meter reading; pH 4.00 . pH 7.00 and pH 1001

The practical siops of the pH slacids; ST.07 (VipH),  98.37%
The zefa poinl of B pH shecirade; 8.88 dpH)
Samphe Tesl Results
Starderd Buffer Unit Urider Unoertainty of
[iffi (Coiveraga Fi
Sohfion () | Calibeation (pH) orance (FH] | pycasunemant (g [2ereae Factor (4

4008 ) 208 00070 200
foes ) ams o.00mn 200
BT 00z 0.0z nooT4 200

* Calbraton Marked * Mol TIS| Acrediied * in this Certifcaie have been included for compleieness.

The End of Cartfficate

TN Ty el

I e AR s T B e 1

381 Bukermd Frae. Blangcrai. Arvkmnong. Dangiod (0380 .
Prone: 168 200 TR0 et o Websle ] @

Defivering Growlh - in Asia and Beyord CALFM.COT14 8
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[ & Certificate of Calibration

i
Egquipment: Digital Thanmarnmedss wilh Probe Cerlificate Mo C15240373
Moded SevenEasy pH bssusd Date: 09 April 2024
Serial Mo.: 1230525212 Joib fla: WOHIDDE4208
Manuiacturer: METTLER TOLEDO Page: T1al 2
1D Mo LIAE WAS 0032553 Condition: I Condticn
Customaer: United Analyst and Enginsaring Consukant Company Limited

3 Sl Lidorsuk 41 Sukhumyil Road,
Bangckak, Prakancrg, Bangkok 10260 Thalard

Emnwironmend Condition:  Temparsiure:  22°C 2 ic
Humidity: S0 %AH & 20 WRH
Wiltage: 280 vAC £ 10 %

Calbration Place: Therme=Hygra Labaratary, DKSH Technology Limited.
2533 Sukhumrndt Rad, Bangohai,
Phrakhanang, Bangaok 10260 Thaland

Caifibeation By: M. Nataekam Mitil
Calbraticn Dats: 18 Aped 2024

The Method used: In hause mathod, CAL-AI18, by compartsion with standard hemmematar
Traceabilty: This cetificabe is Faceabls Io the Intematioral System of Unit maintained by

Qualty Rebom Co. Lid. (QR]) Cartificate Mo, QRZF0TI

[Mr. Nassekam Mitjit) [Mr. Pramots Rameang)

Person In charga fushorized signatany

Thin cartficaia ia e e usis of manrerses] scooting io e Isiralonsl Syalen of Usis (S0 K poides imcastlty of
T K VRN O MlOR ! VRN YOI MO ATOn SN0 panries.

“Tha masasssran sroerisinly sied i e apanded uscwtsiny which i chisoed fror the siandard Lrcarisily sliphed By b
wwm»wm*awuwmamw&%t 5 chotmaTin] in IOCOSMIGE AT, M5 GRS 10 Expreasan of
Uscartairty in Massrumar: (GU

mmwmm.aqmmmmnewumaﬂ,nnmnm.-u caltsind o narvied
Th repet shall it be MprEuces anoect n L wihout speroesl of GREH Techrology Limaee.

Rompsirs potual s

awann
a:nmuwmlﬂm' Prosit oo, Bargis ] .

Debyerng Goowth - in Asiz and Beyond CAL-FH-C15-M: 06 Dac




&= DKSH S

Cerlifiesle No.: C15240373 "!@f
Page: 2ol 2 b -l 2 . . il T anaTiay Gat1
Refaranca standard equipment:
[ | Ceifcatsno | cCaldate | MextCaldais | Calibration Report
Digllsl Thermomeler with Probe | QRZIMOFI | 2May23 | amMayzd |

Calibration Results: Curtifiain No.: BT L A1
Without Adjustment Equipment o1 Vst Mmsohdie: 0OTpe o 1w
Sansar Type: RTD Chanmal; - Manslactier:  ETTLFR FOLEDD el Sewrropac 514
Diarnesar {mm) 4 Length (mmj): 135 Immarsion fmmi: 110 Sarimiba:  CHEINN Tren: Bamchion
Calibrate Point('C) | STD. Resding ['C) | UUC. Reading (°C) | Comeetion of WUC ¢CH| Uncenainty ¢+ °C) hing Rai e

150 15,010 5.1 0,080 0076 Dt of Cabbwation: 4 Juna M3 Page Tal®

250 25.006 251 0094 aore Locaticn: Crar icat Caliraticr Lsbomiorg. Kasans! Food inise

- o - Eremnmem Carciton: rciast Tamgarmtars: ( ZE 12§ T Mmsteturey |5 IR

Grraition of i Sewats of Cabbrsion

1 Caliaiion Matod WACEE02 | 18 I P D 06 S PSRRIy LA RN R CAMTRT
corblac iermace raenial (CRM]

Z Ratermacs Sardans § Corifd Refsmcs Masrsl
11 DC Vatage Calbeaior T Fusn MEITI vy T2
132 Dwgew Teavrorwm T LT ==l i) 0 Ot 2024
23 Therma-rige atar HFLETH TR L] R A Viaoe HdB

Gariified Aglyrgrcy Vainrisl (T-N.1Y Sarntediuer BN Enpis fusy

24 pHler 4 0B Povury o Bl Sowkon] ] Pt PR 16 Fatuary 2025
28 pH Bl & 56 Prry o bl Sk (] Enar PHITAS 16 Fatuary 225
2 pH il 101 Py H Do S ] EPRaren FHIE0AS 30 Ater
LT pH e 7 00 i B+ BeSer Bokiee] =k HACH LANGE Gt SO0 i Ctabar 2025

& Trowconvbcarss 4 Wpopues 12 The ndamasaas S of Link (5 Lnd|
31 lainarerts Wy 2§ Trrwgd RS TE. T 1 OGN L ibon'y dedu il B Gl P (B30
232 imstrwranis Wy 22 Fategt PSS THER: TED 1 O Lty sl B o o, 304 1
1.3 ingirpmarss Wy 33 gt EA-Ti TES PG L oy s o Casbainn i 8333
1.2 Canplan] Rylorneis bmeng: i 2 41 14 Rt K Freuy massmee meihod Famed el s calbomd

Herrorss, tanTatr. 5d necvsATair. The Swneas Scvion
i o W5 CorW iy CPADRS LB o Aol 0 90 1T
e DA T

15 Gl Fhirinio gt g 2.1 womatla ki PTH Cervat H FTHPHOABELIDRI ded Confous b, ATH
] TR Sachrische
Bt Carran]

A Trem cotiboae was corific 29y o tha miLET v cltes

S Trom mm of caliamtion wam found BCTUE BB BATeN o clsla Bre plac ol celneline onéy,

PESE11 R DI Da: 204465 .
55 re s v e fyn s v VG0

T Bt P,
o 168 3006 K00 Grar [rrp—— B
Delivering Growth - i Asla and Beyond. CAL-FM-CIS-1: OB Dz

MU DRI EELIE TS

2 \/ S
- = = %
—‘é—'bﬂw""*'.b‘:._la % n f I L.l..-a PTSSLRTE | L fy

- | o
Fourdseon for noustial Owesieprrort Marona 4 Founalaitn for NoLETal Dewsanmeny hatona F . Sedrebal ;
FOO sl Lo avry Se0ace i Food rousnal Lacoauory Serves Censr R
Calibration Certificate Calibration Report
ificate No.: AAFITER0 1
S Cariflicaie No.: Baa R A1
name; AR ENGIREERING COMBULTANT CO.LTD.
Sl [ o il Equipmenk: i lain et (187 1o
Address: Udom Sukbusiil Be0,
: A ik Manelaimiss  VETTLER RILEDD M SeswrCoriaad §100
Bangchack, Prakhanoeg. Basguos 16360 SesmiMe:  ChTER “pen: Saren
4. UAE WAT D28
Pagaioiy
Diate of Calibraticn: 55 e 2004
ipme M Calibrabicn Reaulta:
Baw L R A Cdimmon: of S Witar [Pmnan: Tamprrmey Commrniabon o 125 |
Mvral DC Yatags Sarded Paading ity Faciar
Manufacturer: METTLER ROLEDD pon e T | e - P W'D'm
0 atsaz aia [ [T )
Model: SrrenCompit B2 T T w0 im [T an
4 1rT s i [ [ 10
Serial No.: iz o s0.100 W [ s 10
T 0061 [] ] [ e
0 =n ) am [T 1
10 Mo UAE WAT.DI8/2504 n T 77 100 [ 1
u ez ) 12m [ 1m0
Order No.: 24031TE " FFETRT ] a4 10 [T 00
2 Calibramen 3 pe Vatar s Elctronty | Maser Towpeonss Compamaion st 1590 |
Operation No.: 24631750 Eqainmen: 24 Blacioda Ty Comoinad Dacdu
Manatscne VTR ROUEDD Wodet  Inian Fxpen FroS
Date of Receipt: 13 Junia 2024 SemiMe: 4 B R
Pararrance of Electrode ayvlen | Trvee Foee Caloadon f ph & Tand 15|
Date of Callbration: 25 June 220 [o— Somiopups bl o Tl Ftares By | Ureeneey Eswniaga Facior
L] Wit | v (B [
. anoe 1ot e f [ )
Calibrated by Wi Fraeaphat Tussjt Approved by 1. 701 o T e ) )
Bl W Hunapel [ 2507 Rl T4 L B (e b
Spacialial, Dindsion of CAFbminn Lazameany ez [ 6 | - o0 20
Duris of lnauec 0 Juns 2024 Responeible for the Techrcal Managsme Tasm

Thvn umeaiielsg §8 fos § cantiancs pronssdty of ayprosbrs sy I
Treg Confica
[

Rmmr! I i i (b COnGReas of scomciaion grarbed by e T4 Ladariory Acoreckaton Schors shah it stessed
T LRrakry AN BB TCANTORy iz resgaind natiorsl atencr wrd b e ik of SR TAR Meales o fm

e e

“wpgnﬂ::.:::dld(w T cobhoaks Fry 10l b4 MITEACE] Diver thae i fed peigpd wh e prios aeies szl of "
apriorgi Sosd burars IR
FCSHI00 Reviaion: (1] Gae: NHH-S5 F-O5-012 Rresian: 01 Dove: 200055




ESLPRAU LS OED anmUUETE

LN e U BN TR TIRRLE Eﬁ
o o o = s habonal Food mam s uli
oo Fohmres Uotmaetery S Canver Y]
Calibration Report
Cendizate No.: AT
Equipmant: Dhgitad Tharrsordss sl ATD (pH Wainr}
Fishiben oo Modsl  SeverlComped S0
Barial G DMe:  USE WaT M0
Mamdscrer  METTLER TERLEDD
Daie of Cabbration: 2 June AT Fage dal &
Loseation {Charmical Calbraion Laborsiary, MBi0s i Mabhis
Enswarman: Cardtian: Arrisart Tamparstues g %
St Hursslity e i 8
Cometton of P resuts ol Caldeamen
1 Caibmaon baron Iihauma rashoc W-TE-DCS o7 camparmion wilh SMndin] FesaTees!
The Ciabtraban o dalrrsed by GG W B R BRI
TR B BBIERAT NLALENCS FTTEEY
Tha isrmzacairs acale i e sl Fis ooralory @ 15 inieTebess
Terapuswurn s of 1990 580 |
2 Fferenoe S50 Matreren
intrursart Wl L L Canifers Wo. e Duew Through
HRPTHELD THERMCMETER: w1 nana? AT
TE 6N DG FOOO
Patras Riasisianca Thamcrwisr (FAT) = P BETIILTE
Baumrt Eguipment -+ Low Tarapacuirm lais [ISCAL-H), Vocs! Europs-B P Baaic, 5. 3415802

. Thio cartibouis o kot K FrvRa | Sy of Unas [BIeE)

. T et il § 0870 584 15/ N8 FASUTEN! Ae IR

& This s ol cafbraion s found socursie s shown on daie wnd plece of cabrabes, oy,

£ Gondiion of Catbrled e o

¥, Riegan of Colanon

(7] wrovstursn [ s

FC540117 Rwinion- 011 Dude: 304431

\/

aEEAES LT
A

]
AR IR TS

Cerilficate Ho.:
Equipmant:

Date of Calibration;

el Develagent Rsiionsl Food insiue

ey Serdce Cevrer

Calibration Report

ERELE
i Trammanate: itn FTD (pH Wistar|
Fsokeien (AR Mogs  BeenCompact 5330

Sarid Ho. G Dbkt AR WAT DOG2384

Maruiaciesr.  METILER TOLEDD

Page 5073

5 ane BH

Calibaiion paial:

Calbrtns revah

WD G

- Tha probmwm rvmeraed i by 9i o Ay Ba 0 8 e degihal 100 ren
- Dbl O [0eh, RS8R i Bt Prr B4 By At T
Dirmansion of probe : Diarser 12 e Leegn ™
Saanh maternl Tk
|— i Headeg (0 .m:‘::fcl Carmectian Vals (G "m:'::'l"
1A [ n1 nass
;W 24008 f¥ e
my T a3 oo

Hain

The mpas sasatainty
SOy BE %

LCT Ui Livion Gl

= e W s s e §Ureiid Erosrainty micies by covrage tecler ke 2 pina] & Bvel o carioenea 2t

FO5012 Raaicrr O Dk 200466 I

&= DKSH

fac. A Certificate of Calibration

ELTETE 8605
——
Equipmant: CONDUCTITY METER Certificata fa.: C24250010
Mgl ZevenDirect S030 Isausd Dl 18 Jaruary 2025
Saral Mo for 1D,k CAQIETIAZ (UAEWADDITREET]  Job Moo WO-D00STE42
Manifactrar: METTLER TOLEDD Page: Tof 2
Electrods Serial Mo, SE2AITOX9A Moded - inlah 731150 Brand :  METTLER TOLEDO
Conditian; In Candifion
Cuglarmer: United Analyst and Enginearing Consuliant Ca., Lid.
3 Soi Udomsui 41, Sukhumyit Road, Bangehak Sub-District,
Phrakhanong District, Bangiok, THAILAND 10280
Environmant Conditian: Temparaiune T o + 02 ¢
Hummicity 488  WAH & 21 %AH
Calbration Place: United Analtyst and Engineering Consultant Co., Led, [ Galbration Labaratery }
3 Soi Udomsuk £1, Sukhunvit Read, Bangehak Sub-Districs,
Phrakhanang District, Bangkok, THAILAMD 10260
Calbration By: Mr.Atachai Ngamchanat
Calbration Data: 15 Jarmany 2025
Tha Mathod used: In hewss method, CAL-WIHG, base en ASTM D 112514 and D 5381-14
Tracaabilty;

iMr. Alechai Ngamcharef)
Persan in charge

raioeal stasdent or ibar

This cartificats i raceatle io the 31 Unils mainkined by GRM af NISTISRM) Brough
CPi chem Co., Lid. {ISCNEC 17034) Certficate No. 1086606, 106850, 1OGEE1D

L e S

IMiss Kaewian Suradech)
Aulhorzed signatory

mfuﬂu-mmmlawmhhmlmuu\nmimmnm-ma
reoagrte nesonsl stwndad

mmmub-mlnwwjmmummmw.

Uy (edligied by he covamege lector el

et bevera cotoncn o appTETIEN 2%, IS SHRTE] 1 BO0BESEE A fvh Gusds b Expreusics of Uncassinty ie Mssaumrend [GLA]

Thosam mmassn oy 0 aftacind iy

Teyry npwern pomdiboan. The s relis Srly i e 5 16 il 5° SeTphed The e skl roi be.
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Defivering Growth - in Asia ard Beyond.

Rongcn TR0
O e wem Sl ot d kit

1anen7 ldmuas

CAL-PU-CIA0 17 Sep 2053

€= DKSH

Cestificaie Ma.; C24250010 Page: 2ol 2
Callbration Results:
Befora Adjustrmant
Standsrd Unit Uindar Caibrasion Coverage Faclon
Coreciian LUincartarey | £ )
ity Sohtion Reading (k)
25,000 whem 240 udlem Q200 uSicm 200 0z pBem
14121 wEem 13064 ] 7T uliem 200 1 uBdem
1113 mEkem 1005 mdiem 15 mé&iem 200 021 mEem
After Adjustmant;  at 14131 pSiom
Standard Unk Unger Callaration Faciar
T i Carrecicn o Uncartainty ( + }
Conductivity Solution Reading [k}
ZH000 wiiom R wSiom 0100 n-U0 200 (0] whiem
14131 pSiem 141 uSiom on JEkem 200 1m whiem
113 maEfem 1102 miem 11 mEkom 2.00 [ ¥4 mdiem
The End of Carlificate

e e reaTafell 4
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Food indusial Laseratory Serece Carmer e = Food ot Laborstony Senice Cere
Calibration Certificate Calibration Report
Certificate No.: 2502226-001-01 Certificate Wo.: 2502226-001-01
Cliant name: UNITED ANALYST AND ENGINEERING COMSULTANT CO.,LTD. Equipment: Eoieons e Mansfacturer:  METTLER TOLEDD:
Address: 3 Sai Udomsuk 41, Sukhumvit Road, Moded: KERIEEDU Resoiutien: 000001 5 ) 00001 g
‘Bangchack, Prakhanong, Banghok 10360 Serial Me i COMMTIETD DO Mot UREWACALIISEY
Capacip) I g il
Fagelofd Drate of Calibration: 20 vam 205 Puge Yol s
Calibration Results:  {Comtinued)
Equlnmm: Electronac Balance ‘Calibration Bange; & g
Callbration Adjustment: Iniena Calbation
Manufacturer: METTLER TOLEDD 1. Departere from Nominal Value: (Rerge: 0 - 8 g ; Resoubion: D.O000L g |
Model: XSRIOSE4 [re S Eutare Vake Rseiage Raskng Conem Wekitany Cowerin: Factis
L g 3§ | L:g] [lgd {a g } &
Serial Mo.: CONS071872 \niooed DN [T 000000 Qi 10
.1 gmoiom LoEon |- 2000037 F1 -
ID No.: UAE.WAD.012/ 2563 s anosn: LBsIn [ 0 nnom 10
ani Q0100 LEIG L3 00 10
Ovrder Mo.: 1502226 [ AR OLES000 D.33030 0 1M
1] NTLT 0L D L3601 1
Operation No.: I502226-001 o asmEs 25000 030083 nasors 1m
i 1 ] Lae0e1 i D58001E e
Date of Receipt: 19 March 2025 z | 2 00000, oot L] (- FALI -
El EYLLTE] 500005 030053 D.300E31 10
Date of Calibration: 20 March 2025 n 10300005 100005 B ool ) 10
] 0080030 012 000035 030801 T 100
» | s 30013 e Dse0s0 1m
Calibrated by we¥othin Charsensss Approved by e M. = | snsesens S04 1] DESREEE 1
Seiertist [ He Pheraphat Tuanjit } [ | EOL.O000ET 1 300000 BT b Q.00iE 1m
Manager, Devdsion af Calibration Labaratan
Date of Tssue: 25 March 2025 Ruspansible for thi Tecksiesl Mansgement Teum
The aru for s P ¥ of ' el

This. Cereficaie is iswed in acoondance: with the condiions of aocrediiation gramied by the Thei Laboratory Accregiation Scheme

whech s assessod the maasurement caratdicy of the aborteny and its raceabdity (0 recognived national standands end @ the

urets of mesuremant realead o the semesponding ratiosal dandands labaatony. This cerficaie may not be reoroduced other "

than m full eooapt with the prioe serkben aporoal of The Natiens| Food [fatitute, o b W

A N P
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SRS NERAILA B0 AaTT WL TS AmErnrEs TR AGE T A AT LSS
USRI TS SR ?b-f/,?—\":‘ e e 1 W
_ it = . %
Frrrisfion kr Frbsin Devsopmens Sanonal Food nesae Ty i e e e [ e ﬂ.ﬂ‘:},.
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Calibration Report Calibration Report

Certificate No.: 2502226-001-01 Certificate No.: I502F26-001-01
Equipment: Ehcpee Saipece Mamulaciueer)  METTLER TOLEDD Egyuipamast: Tieciroeic Aatscy Hanwfaclwer:  METTLER TOLEDD
Model:  XSAITS0U Regalation: 000001 /20001 g Model: X5AI0E0 Regadutienl 000001 4 /00001
Serial N CROSOTIETE ID Mo URERRCUIITHES Sarial Ho.: COIITIETT BO Mba.i UREWACALLISE
Capacitys ®1q/ ¥ g Capacity:  B2p7230g
Darbe of Calibratian: 0 ver 2025 zeda Date of Calibration o s i Aurd
Envirgameent Condition: Ariees Tampersigre: 317 & 08 T Relswelusdty 48 0 13 % Callbration Results:  {Continued)
Place of Calibration: 208 Rasncr Enom, UHITED AMALYET ARD SMGINTERIVG CIMRATANT COLATRL Callbration Bomge:  »E0-200 g
ot OF Rop mAtE: e Cimiy Calibeation Adjustrment: 11lsms Calbration
b R AL e WAL [ House Methaa bioed o (MG 12t 145 3008 3. Departure from Nominal Value: {Range: =80 - 700 g ; Resclution: 00001 g )

1. Ribranci Sasdicts

Reference Sandard  Model Serial No. Colibrated By Certificate No, Do Dt Borninal Vakee Sandad valve Artrapt ey Caredtin ety Crvmage Nactor
Swngard Wheghi Chas £ gy HSISSEMSR L] MRS 19 hpel 2025 [ g3 tog Log ) (g is g1 ¥
Instrument Hodel Sexial No. Colibrated By Certificate Mo, Duoe Dnte " 90 00010 000 anem amnis 1m
v s 59541 0 s
Thenre- Hegea Mra- A3E-H1 WFLBTH BT Cuiakty Ridsari [2E 10 Fetiuasy 1 = - ™ AL i
3 Tha confrance & tracesis to S AT
i} 1YL 1oL 00000 2017 1
4 Tha corifrsn s cerifed orly b the rmdtunent we e braed.
5 Tha et of caltraca we And AT D I8 TAT 91 date asd e of celSemce oYy, e lprrnn RN =L LEL ] 20
w 130 13000016 190 oo -0 noon aoie 1m
1, Repeatability of Reading: 150 14000613 19 000 0 000 Q00019 1
120 1500 00000 150 oo aponi .00 20
Moy ek | §] Farcia Dewason 3t Raadiag A8 |6l | BB [ o) {1 A i fa am
an ©ONN352 £
1m 130817 LR 0001 [I1rriee] 200
] Lo an an 20030813 AN G 0 bon1 0 DOeen 1
) O &2
20 05000008

2. OM-Canter Error:
Amossal W g was pleosd and mewed in saises poation on pes.
The: Batance resiing obipaned & gheen i the isle.

Thiz reported TRERBALY of FURAIETRN We5 DOBS] 0N & SENONT POBTATY MUTERS by § COWBIRRE Moty & | prinitiag &
fovel of confidene of appridmatey 35
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Calibration Certificate Calibration Report
Certificate No.: F502226-002-01 Cartificate Mo 2502226-002-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO.LTD, Equipment: [ — Manuisctrer  METTLER TOLEDD
Address: 3 Sod domsuk 41, Subbuinit Rand, Mot KERENISDU Eesolution: 300001 g/ 08081 g
Bangchack, Prakhancng, Bangkok 10260 Sarial Ma: (2106851 10 Mos LAE W DIIVESES
Capacity: Elg) g
Pageield Date of Calibration: 20 s 2025 Aara
Calibration Results:  (Continudd)
Equipment: Electronic Balance Calibration Range: 040 g
Calibration Adjustment: [rend Calbalion
Manufacturer: HETTLER TOLEDO 3, Departure from Nominal Values (Fange: 0 - €2 g ; Resclution: 0.00001 g )
Model: HSRINSOU Peoesival Vakae Seanviard Yokt Astiage Raning Comecrion ncenarn Caveage: Facmr
[ e [ | £ g 3 [ g 3 iz g | Ll
Serial Mo.: CI106RS304 e .0 [ O 3 3]
T ] 300100 DLDEIDn £.00008 30000 100
1D Now: UAEWAD, D104 2565 nagy A bes B A0 1 - |
ant 201001 QLI D30 2000008 Pr I |
Order Mo.: 202226 am o opepet Dasse NS 1M
%] A5 DA000E R nogen1l 10
Operation No.: 2502226-002 (13 2500028 050004 nboogie 104
1 1000043 LIDOOS L0005 1M
Date of Receipt: 15 March 2028 F L0821 2 00008 0000017 100
1] 5300013 5 1O 0 PO0ET) i
Date of Calibration: 20 March 2025 10 10 0000 1020005 000002 2%
m 0 DR 000007 [T 280
= ) 5000 0D ]
Calibrated by  mr.vothin Charsensuk .ﬂppm‘ﬂ'!dhf""" M. M?JK & 0 E0.90008 | onomea 200
Sckenkist { Mr.Pheraphat Tuanjit } m 53000047 BO.00013 0 0000 | Dbl b0
Managar, Division of Calibration Laboratery
Onte of basssn: 5 March IS Responsible for the Technical Management Team
Tha are for a of 5%

Ths Cartificme 15 iU i acoomance with the condions. of sccreciestion gramed by the Thal Laborsiory Accrmditatos Sthase
which has asmewsed The MESUEmENt casebity of the ISborstry and fts traceshid ity tn recogneeed naticral stardards and b hy
s of naakaed at the mational standands bbarstory. Thes cemficns may not b mpmoUces cther
Hhan in ful eaagt with the prioe writhon asproval of the Maticnal Feod Institue.

m'r'ns.l.nﬁ:..u'\,a.duaa'rua..vr-r.

FEAES LTRSS 0E asmULEreE
Ly QUBmEasanrEEUsTTE

FAILEr R U TN S PSS TS
PIUMGEION (O LSS CAAGCpment hatena Foos mafuie
Food ndusimal Laborarony Senvce Carver BREEaw T

on o incucinal Dewicsrme—t Fanormal "o reeue
Food induera Laboraion Sewee Certer

Calibration Report Calibration Report

Cartificata No.- 2502326-002-01 Certificate No.: 2502726-002-01
Eguipment: Flerwaas Ralsane Mansfoctwer:  METTLER TOLEDD Egquigmust: Eleciroric Spance Hanufachurer:  METTLER TOLEDD
Model: 50501 Resclutlen:  0L0EOE g/ 0L00E1 Mods  XEEITADH Resolutien: 000001 g 00001 g
Sariad Ma.: C203585754 DO M3 AT 2SS Serinl Ho: CIIMERI0E D Mo UREWRACIINISES
Capacey: 2giiieg Capacity: a2g/10g
Date of Calibration: o Mach o Page Il 4 Date of Callbrakion: 30 Ve x5 Feedodd
i Amémnt: 12 ¢ a8 T Resretersdty: 48 6 35 % Calibration Resaits:  (Continued)
Piace of Calibration: 08 Balarcs Asocs, USETED WNALYST AND ERGIMETAING CORSULTANT 0T LTE.

Calibration Rangs:  =30000 g
Lalitwation Adjustment: Intermal Calirston
3. Duparture from Maminal Valea: [Range: =80 - 200 g ; Resolubon: 0.0001 g |

Condition of Equipment: Gasd Constion
‘Candition of This Results of Calibraticn;

1. Calteaszs Mamad: WY Fethod W-MAGBE Ta-Houe Miethos Based on RS Lab 14 5 3019
7 Enforeros Sandsn
Rafarancs Standard  Modal Sarinl Bo, mmd.h Lertificate N, Due Date Tl Stastunt vest frvirign i Comeies Usoeripinty | Coweenge Fackor
S Weight (lass E2 g e 2009 BEECETSTY Ll 18 Aped 205 Loy ] I g | L9 | ] L2 g ) L
Irstrument Mol Sarial Bo, ﬁ&mlﬂl.lt Certificate No, Due Date @ S0L000I0 #0007 00 [ 4]
Thesro-Hypro Meier L] WELATH 0123 by Risdern QAL i Py 438 8 000005 1000001 0058 nassIb 200
3 Thes ORI & raEatie 1 51 UNIT
e 138 7 110 DOEG Aol iT L0
. Thes concate wi cotbed only for Ive inrmest we caibrated. o 2 R
128 12800000 10 000 g ooooae 200
S This seiait of CobBaabon Wik f5and acruci i shown o6 St drd plice of cablbriton el
Calibration Resubts: 1% IR S A9 L9018 |
1. Repeatability of Reading: e 34200011 130 oc -useg L2 0] 200
155 500008 LU0 Dudbdi D000 200
Komssvelm [ g | ‘Starciard Dywwtion of Baadng 1l B 1080 52 160 Do e 0.000sT 200
] 0 B00047 1 1m0 170 D Budbdn 000005 200
L] IS e 00013 200 00 D3 omgee | 2m
B LECCo ]
¥ L]

2. Off-Center Error:
Avmmsal 385 g was ploed s meewd o saou prston o0 pis.

Tag alance mading pblaine i grem i the Lk
corilninim

T repamad UKETRINty 0F FAAITTIIT S BN 31 & AT LBty FEtphed By B CIVIIEGE St & | providag @

vl of conidenee of apgraamacely 55 %
T e o N viredost—
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CALIBRAT oAy
Calibration Certificate 2 <
Calibration Report
Certificate No.: 2600141-001-01
Client name: UMITED AMALYST AND ENGTNEERING CONSULTANT €O, LTD, Certificate Ro. 2400141-001-01
Address: 3 S0l Udduensuik 41, Sukhumvit fssd, Equipment: CHAMEER (Mot Air Owen )
e & et Hodel  UFSE Serial No.: BIL6 1656
Reschion: @1 ¢ IDMo:  LAEWADDINISER
Fesis Henufacturer:  MEMMERT
Daite of Calibration: 11 Oetnber 2023 Page 33
Calibration paint: 1040, 140,10 and 1800 %C
Equi CHAMBER (Mot Air Dven} ~
quipment: cali =
: callbration | Temperatire |  Esistve | Line Voltage i &
Manufacturer: MEMMERT candition ey Mumidty [} | (VaR) ;| F
an 6.2 614 2074 C . Bk M L
Model: bl wax 3 [ [EX] 5
Tablel | Reporting of Temperature.
Serial No.: Rt ARAe: Casbration roe
paint {Sensor Ne.9 is REF]
ID No.: UAEWAD. 0T 2559 ") 21 #2 | #3 | 24 | 25 | #6 | #7 | #8 | %9 & (e}
104.0 104.05 | 10288 | 1402 | 10408 | 1000 | 10408 | 1089 | 10407 | 10400 053
Order No.: 400041 1400 1002 | 13399 | 13291 | 1005 | 13995 | 139,91 | 139.07 | 18036 | 13047 5]
180.0 120,45 | 180.33 | 18025 | 18038 | 180.33 | 17%.96 | 16031 | 1B0E4 | 18016 [
Operation Mo.: 2400441-004 Tkl 2 : Raparting of Characterization Result
UUC* Setting WLC® reading [°C) Stability Uniformity Dverall Variatian
Date of Receipt: 11 Dctober 2023 ("c) MIN MAN | Awirsge £('C) o) )
0 1.0 00 1.0 1,00 .18 0.3
Date of Calibration: 11 Dctnber 2023 40 1400 9L 140.0 0075 Q.28 0.47
100 180.0 0L 180.0 0.3 048 [
bt The quoted unzertainty nckde ™ Statity = and * Loiding effect [20% of Temp Unformity)
i /f"(g_
Calibrated by MrWorapoh Soeakiong  Approved by " < i L = it Lindier Cabbeabion
S ""’:"' T Suaksiiey = Oe-haff of the greatest masimum dffermce of messured temperatures s sny coe samors,
e, Dfiniue of Cultion Lo or ot least half an hour after reaching sieady staie.
Pl oF ad 16 Dctabier 2023 g Unformy = The maximum dierence of measured hemgratures o any sescars and tha measured
EEMpErature ot the refrance lCation mhich are ChGErves at Ma Fame tins.
Thi ars fora of mpprncmately B5 %, Drverall Variabion = The diffanenca of the saeimis, and minksum sedsued emparatunes theogoet chseraton tme
B P St T et it oo of e M s T Ml B it ERA e o TSRO CROLEILY CF MMM NTIRIC W SR i TN 1 LRy MR RN sy vk
of mmazarmmact reshied sk the coresgonding naticnal standends laboratory, This cerdlicate many nos be reprocuced ceher than in 0 el o colhden e < kel 25 K.
wnpepk with e prioe writhen sppeoval of e Mational Food Iretfuie. manszss By asesaass
S Rivipea: 0 Date! 20 4-65 513 R 01 R HHIEE

)
e TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPANY  fincabiei
GALIBRATION S0 CXMUMMLATE SERYICES 3: EQUIFMENT CALIBATION AND TESTIN SERVICES o=
344 PATTANARARN HOAD 508 15, SUAKLUANG, SUAMLLIAS BAMGECIK 1008] Tt e
T 30003 =

Calibration Report

Certificate of Calibration

Certificate No.: TH00141-001-01
Bquipment: (CHAMBER [Mot A Dtven) Equipment : Hal Alr Cvan
Mode:  LF 55 Serial No: EIG.1665
Fesobbon: 0.0 %% IDHa:  USEWALEWISSE Manufacturer : Memmart
Manufacturer: HEMMERT Model : UF 5§
Db of Calibration: 11 October 2003 Page 2ai3
Sarial New BR1Z0411
Lecation: Laboratory, Fior 2, UNTTED AKALYST AND ENGINEERING OONSULTANT CLTD.
Enviranmaent Condition; Ambiert Tempertre (B 4 1) % LE3 TR
ity 3]
ek ! g i Submited by : United Analys! and Enginesring Conmitan Co Lid
Line Yokage [z & 1) vk 3 Sei Udorrsuk 41, Sukhumvt Road,
Bangohak, Pheakhanong,
Banghok 10260
Condition of this results of Calibration: Vcoslons Lab Floar 2
1., This irmtrumert wee cabbrated by insert 9 standand Brermometer into s chamber and callEration according to
'W-TE-014 Based o TLAS G-20-1/02-08 (£]: Gudebnes for Calbration and Checks of Temperatune Controfled Enclosures. Recedeed Ordar | 0 Apnil 2024
- Thé: bammpsaratiirg stie s was based on I15 - 0, Calibration Data : 1 - 02 Agrd 2024
- AE data shirw ke wiss final valksiss and the initial date sy be obitsned upon request, Ambient Temperaurne [26=10)C
2. Aeference Standard Inatumant | FRiedative Humidity - (50230) %
Instrumestt Mogel Serial No./ID No. Ho. Dise Data. Through Catibrated by : Hrisda Malee
Digitad Thirmomatar 3TN HY490LEEH MATIONAL FDOD
wih sensor RTD CHET-308 AT 308 S ey INSTITLTE é
3. This cetificate is tracenbie to Intemational Syshem of Urits (51 Lnits). Approved by : A
4. This certtficate was cartfied only fof the irstrument we caktratad, Appraved Signatory
5. This result of cabbration wes found acrumee 35 shown on date and placs of Calbatien anly, ( }Porgsn Paigim
(o | Sl Imjsi

& Condidon of Calbrated fiem :  Good
i  Hunchii Fromgrat

UL Cesoription ©
Tme of Recond 1 Howr L] Hinuie AF 1040, £40.0 and 1800 °C
Pl - oo riton [ - | e Dt 8 sl 2004
Oose
Mot Avakable
7. ek of Callbration © [X] wihos adistment [ | tor actusman: The Uscertaisies are for a confidemce probability of approsinsstely 955

o rawy vt B mpradcn

e pris

42 ;

o i brad o Camowte Sewsicns s Fpaiwasnt Cabbassion and Trlng fnrvicos

FACS-ILE R 11 Dati: 200488

nmluansa.l
A DDESOR
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TRIA T 1
Equipmandt : Hal Air Cwen Cert, Ho: 24TM583 = = =
Condition As-Received :  Lisad llam Poge: 2ofs Calibration Certificate
Ralerancs : 4040004003
Procadura Used :-
Calbration were conducied using calbraicn procedure CPA0TOR based on TLAS G-20 accanding 1o direct ;
ot method with Dists Aostion which with Reaisiance T Dsleciar | RTD | ity po. TS
and Trermocoupa Typa T Client nama: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.
The emperatune scals used was based on IT5.60. Address: 3 Sol Udomsulk 41, Sulchumyit Bowd,
Comgitian of this resilt of calibration Bangehak, Phrakhanong, Banghok 10260
1, Raderarics sharciard instrumant:-
Instrument Sarial Mo. Con. Moo Tracaakie Due Date
1] Data Acguisitian MYSIO1aT11  23LM11S TPa 11 Jul 2024 Srgriefd
2, This cartificate is vabd anky to the item calirated on date and place of calibration
3, This ceriifcation is iracaabla b e Intenatiansl System of Lint Equipment: Eluctranic Balance
Remark : TPA : Technology Promotion Assosolation | Thaland - Japan |
Regultof Calibration ;= (" | Wishoul Adjustment Manufacturar: HETTLER TOLEDO
Fuanction of ULIC* Tamparature Sourcs
Frash air satting [+ Enviroaimest during calibratsan Model: XSR204
inming Fanished
Temp. [ G} Fi 26
I’; . REL Fumid, { % ] a7 T Serial Mo.: 117635043
A Supply | vt | 221 2230
g 5 1D No.: UAEWAS.012/2564
o ey Rel. Std. 1D No:
H Yoz = Loceas Order No.: 302837
§ | Tigiita 180
I r [Positicn : (Rl 3
/ﬁr . 0 / c Operation No.: 2307627-001
= e L 21487501 | 221BRTOR2H
2 1BRTD-22 d
: T Date of Receipt: 10 May 2023
4 1ERTO-24
.
= Ao L L. 5 18T Date of Calibration: 10 May 2023
a= 580 om D= 0.50 m il J:..T!D'M
be &0 om W= .80 m 1. | 1ERTD-AT
c= 5D em H= 67 m 8 _18RTO-28 Calibrated by  MrManes Semsak Approved by
Capacity = 0,30 m L AT 3N Specialist [ Mr.pharaphat Tasnit |
Manasger, Division of Calibration Labaratory
Date of Issus: 18 May 2023 Responsible for the Technical Management Team
Tha are fora of 5%
This Cortificate i mzued i accordancs with the cond®ons of aceditasion gramed by the Thal Laboratory Accnediation
Schweme which fas sssessed the messurement apabilty of The bbotory and ks iraceabilty 0 recogeimd safonal
standartis and b the units of meauremen realized at the comespending rasional dandirds laboraery. This certificate may
nek e neprocuced other than in full sscept with the prise writien approval of the Ntoral Food instituee,
gt aE FHCENA Ravigion: 0L Dune: 20-04-65
.
wnﬂﬁ‘l.:mugu
a 120873
i B Hat A Civan Cort. Mo 24TAERS - -
s AP i i Calibration Report
Radurance : 2404-000400-3
Resalt of Callbration =« () Without Adpusiment
Function of ULC* ; Temperaburs Source
Frosh air sedling : Cics Certificate Mo.: 2I0IEIF-D01-01
Callbration| UG | UG | Temparsiure | Temperatura | Oveeal | Cavarnss i i) ENm. S Fandteckiinm, NETHLEN TOLES
Poind | Selting |Reading stabdiity wniformity  |Waration| Factor Mudeh XSRH Resolstion]  00CL g
[N ["C] ] 1) [ {55 [*C} K Barial M. CT17RIE04H D Mgy LGE WARDE 156
D | 1040 | 1040 noGz 047 084 2 Capschy T 3
1zme | 1200 [ 1200 [XF] .72 13 2 Dt oF Hibro —_
1800 1800 1800 [FEE] 12 1.8 2 E MENE CONION: hrbiert 4 & 02T Rese T
Calibration Ti [T Uncariabniy Place of Calibration:  Pstsnce ssam (Wter Araivsis Lrit), UNITER AMALYET AN EMGINEERIMG CONSULTANT CO., LTD
Foint Position Condition of Equiprsant foo: Ceodnie
(e S 3 2 A ] & L §l8irdy] (') Canditien of This Rasults of Calibeatien:
040 | 104268 100847 104 226 | 1od 232 04 os] ok es o ars[ o e e paz 1. Colbraion Mtk MFD Meihord MO0 [r-Hipwse Mefod bese on URAS Laf 14 - 2015
120.0 120,486 120,080 120,635] 120,506 119,531 [ 118,644 | 120,364 ] 120,142 120,158 1.1 R LT
80O 180.574 | 179,764 | 180.285 | 180.870| 179.594 | 175, 700| 180,287 | 179,961 | 179.002 11 Befurence Stacdard  Madel Sarial No, Calibrated By Cortificate No. Due Date
Avarage® = Tha svaras of 30 vales in aech position Sndwd Weight CamEZ L o 300 BSSEETEIT s MEI0ATS A Azl 100
Temparature siabdty : One-haif of the greabest masimuam dierence of measured iemperaire at any ane senzor, Ingtrsiment Model  Serisl Mo,  Calibreted By Corfificate No.  Due Date
Tesmparature unidormity : The madmum dffersnce of measured temperatures st any seesoes and the reesuned Thesmu-+hgro Meter BOHL WFLBTH (673 Guaky Rebasm QRIIMHES 21 Py 2804
iemperaturs al fhe reference locstion which ars obesrved a1 the same time of ol as ke an obaanalon fms 48 3, This certication & raceasée 0 51 UMIT
possithe 1o deinrming e ismperaiume patiem or hornagersily within iha chambar undar sbeady-staie condiions, A, This CEmISoHE 725 Camfhad Dnly 100 THE IBSITUNSERL e CHLTBLED.
‘Owerall Variation : The Dfsrencs of the masimum and minimum measured temperatures Svoughoul chesnvaron 5. This 1est of Cobranen s Fousd BCarie 5 shewn o0 dane aed place of cabbraten ook,
UUC® Ut Under Calbrafion Calibration Results:
Hote @ The reparted uncertanty of measurement was included stablity and sxcluded urifemnily L. Repeatability of Reading:
The reparted uncertainty of measurament was based on a standard uncertainty multiplisd by & coverage:
factor k. prowiding @ level of corfidence of approsimatsly 65 %, Noriwivehe {91 Sesswd Devision of hescing [e)
T B
-l P 000832

2. Of-Center Error:
Amagiel 100 g wis placed and reeeed 0 vaSEUS positon on pas,
The balince seadine SHBSES 5 DvEN in the 1e.

@ &
.,
a @

wnﬂﬁhimugu
ailz0e73
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Calibration Report

Certificate No.: 23I0Z8IT7-001-01

Equipment: Bectrors: Ralire's Masufecterer: METTLER TOLESD
Modal: RSRIL Rasslubion: 00001 §
Serlai . CLUMRED 10 Mo URE WASOLE 26
Capasity! 30
Diake of Calibwations 10 Hay 2821 Page S ol 4

Calibration Results; {Continwed)
Calibration Bange: 0- 2g

3. Departure from Nominal Value:

Aaorwinal Vabee Sundaed Ve Average Rrading Comection uncerisnty | Coverage Factar
a1 [ 9 Loy L3 (kg ) ]
Ukt o.om [ amm nstees am
an amon st anm nsssees am
an: [ Tire ] [TF7) A0 DLO308ES 1m0
ar 00000 DAL 200 D.23e5es 100
Bl 0 10ool B0 2.000 D.23350% 0m
Bl 030001 D.2000 2.0000 D.303405 JL
13 .50 Lo amm nossees 1m
L Logoem 135 100 T T T -
i A0 L5 2000 LS 1L -
E] 1L kL .00 DNHET 20
s 00000 5088 034 0000087 1
wm 0L 10000 .00 D300 2m
w» 300311 0 oo 20031 0.030851 1m0
w 300034 0 o 2033 53358 |
® o7 20000 amn ) m |
a5 25000 250001 2000 0003 am

F-CE-OLD Revigion: 01 Daie: H-04-55

T
Fasierir,

wlanon kv noleinal Deveoomen: Manoral Food b
WE-TI6
s oA s sty Senvee Cerser AR e

Calibration Report

Cartificate No.: 2I0EIT-001-01

Equipment: Blsctranic Baanoe
Hodel: ¥ Resclstion:  1000) g
Serial Me.: C10TEISDAD D Ma.: LK MRS 21300

Hanufscturan  METTLER TOLEDD

Capachy: 22 &

Date of Calibration: iz ey mes Page 4 of &
Calibration Results; (Contimued)

Callbration Range:  0- 2003

Calibration Adjustmaent: Imtemal Calbration

3. Depasture from Nimisal Value:

Hovinal vaive Srangard Vahse A Py Corvectn Uncrtairty Covarige Factar
-] Lol 4l L9 | 2 01 3
E ] S0.0000E S0ed 0.0000 L1 200
= 8. 00008 ] 00000 L3E 200
] BOLCODES 1] 0.0000 o b 200
3 £5.0000% 5,000 oo £.00033 200
m Tose00d s o001 200311 200
= Ts.00008 150003 ooy 200081 00
o so.38007 00303 E1 ] B0 FA

5 L= 35003 0001 20001 r4- -

= S000D 307 001 A0NIE Lo
L m 1 003 199,008 oo | som it
kol L0 D) 130 000 0Bl A003LE P ]
15 150 0000 150 b6 “Busoon 2.00021 00
F) 200 00016 200 0003 -ousen aomz 200

Tive reysne LINCEMIAEy o PYLELLYE P s Buriad i1 & Uruian Lremrtainty Rt by & cowasaga fatr
rovidiag A kel of confidence of spproamatel 35 6.

F-CEIL2 Revigion: 31 Debe: 20-04-65

o Py,
TECHNOLOGY PROMOTHON ASSGCIATION iTHAILAND-JAP AN m
COMPHLATE SERY U85 3: BUIFMENT CALISIATHIN AXIF TESTENG SERVICES ‘-gj-v';‘:‘gy

AL AN HANCROK 10280 el

TR TR R
b AT

Cort, Ho: 24TWGEE

Certificate of Calibration Prow: fiety
Equipment ; BOD Incubabor
M ARCO
Medel = UR-1320
Sarlal He. ! .
10 Mo - LWAE WAQ DDA2553
R United Anakyst and Engineering Gonsultant Go_Lid

3 Hoi Udomsuk 41, Sukhumyil Rgad,
Bangshak, Preakfanang,
Bangiok 10260

Lacatian ; Lab Floor 2

Recatved Ordar : 0 April 2024

Calibratian Date : 01 Aprl 2034

Ambsent Temperates (2e10)°C

Pslutive Humidity : (50230)%

Calibratad by @ Kriscla Malss

My prerved by M
Appeaved Sigratery

() Porgan Paipim

{ v} Buit Imjal

{ ) ®unchit Promprat
Issun Dake : § April 2024

The Uncertaintivs are for a confidence probabiity of approximasely 954%

wnenslueaun

A DOBS054
Equipmant ; BOD incubator ‘Gort. Mo.: 24TM558
Condltion As-Roceived :  Used Hem Page: 2ol 3
Rfaronce = 0004007
Procedure Used (-
[+ in wera using procedure CR-OTOZ based on TLAS G-20 acoording 1o dinse

imassunsTien method with Data Acouisition wiich connected with Fesitancs Tergseaiune Datacior { RTD ],
The temperaiure scak ussd was Bisad o0 IT5-80,
Condition of this resull of callbration
1. Referonce: standard instrument:-
instrument SerialMa,  Cen.Me.  Tracoable Dus Date
1) Dt Acquisition MYS7013719 23115 TPA 11 Jul 2024
2, This carilicalo is vakid anly to the ibem calibrated on dale and place of calibration.
3. Tris ceificatian is iraceabis i the internatiorsl System af Uril.
Remark | TPg | Technology Promolion Assodation | Thaiand - Japan |
Result of Callbration == | * ) Without Adjustment

Function of UUE @ Tempersture Scurce
Frash air natting : Hal Avalatls Environment during callbration
m Beginning | Finished
T (G ) 28 27
f REL Humid, | % ) a5 a7
2 - AL Supely [ Valt b 220 22
T
- 3 RaT, B
o ‘?Hﬂ et 10 Hos
i ] 1 ZEBRTD-21
HERL /‘ 2 1BRTD-22
’iLE 2 3 1BRTD-213
= i “e 4 18RTD-24
w 5| ikmos
[ 1BRTC-24
7 1BRTD-2T
Probe Installation Detalls : Dimersion of Ghambser - L] it ]
fw . w0 e B e 6 fred | 1BRTE-2R
[esii M W= @2 oom
g= W om H= 2 m
Capacity = 088

o

41208741



oy

Eguipment : BAD Incubatior Cert. Moo 24THSHE
Condition As-Recehved 1 Uisd 1o Pags: Sof 3
Refarence 2404-D0040C-2
Resalt of Calibeation @« {7 ) Wimnout Adjustment
Function of BUC" : Temperatore Source
Fresh air setting : ot Avalabls
Cadibreation| UUC" uuct Targparabane Tempsrature Creerall | Covarags
Poii | Switing |Roading|  stability ¥ Faztar
ey lel|(c) {£%) (el (crl W
0 200 | 188 47 068 14 2
Callbration Temperature [ "C ) ™
Pt Position i
') i [ o - T A | & [ T B [ Biml]| [#C)
700 | 20208 | 19835 [ 20128 [ 1eees [ 200e0 [ 2o | 20000 [ 20457 [ 20208 | o067

Axverage” : The average of 30 vakes in each position.

TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-IAPAN)
CORFORATE SERVECES 3 EQUTPRIENT CALINETHRN AN TISTT W L7 — -

F140 PATTANAKARK ROATS0N 08, 5UARL UL ARTS SLLANLLLANE BN
NBE-Te8 LTV VS
TEL B2II7-M008.2  FAK (2715388 N B

Cart. Mo.: 24TMEET

Certificate of Calibration Page: 10f3

Temperature stability | One-haif of the greates] manimum diflsancs of messuresd lempersture S any o08 saser.
Ti y : The masi ol meamesd terrpseraiures al any sansces and ihe eessuned
lamparalug Al e alarands eation which ans abierved 81 he Samss 1ave of &1 48 claks A0 chaRmalion Sme &6
possile io detenmine the lemperalune patiem or homogenelly within the chamber under steady-stale condions.
Orverall Variation : The Dilsence of the macimum and minimum measured tempecatures Sroughoul chesmvation
ULC® & Ll Undbar CRlbason
Hoin | The reporind unceniaingy of measursment was incluided statiiy and axcuded unifomily

The: reported unceriainty of measurement was based on a standard uncerainty multiplied by @ coverage
factor k. providing & level of comfidence of approximately 85 %

~ola-

lﬂﬂﬂﬂhﬂlﬂl

a1209740

e 0.0 - L ATRCSEP-2000

Anmngeialdau

References Certificate Number. : 23dTM588
Equipment : BOD Incubator

Model : UR-1320

Serial No.: -

ID No. : UAEWAQC.006/2553
Manufacturer : ARCO

Calibration Point : 20.0 °C

Unit Under Calibration Setting : 20.0 °C

sUnmiriestlo uarsgailASunsasuioy imimin'uuia uamagmiinldau

Ty T RS TR S S :

varenwg Liluusti

Equipmand = BOD Incubaior

I e ARG

Mo : UR-1320

Sarial No. = .

D Ne, ¢ LIAE \WAD D1EZ5

‘Submitted by : Uiniterd Anaiyet and Enginearing Corsuliant Co Lidl
3 Soi Udomsuk 41, Sukhumdl Road,
Bangchak, Fhrakhanong,
Bargkok 10260

Locaticn - Lai Floer 2

Received Ovder : 01 Apil 2024

Calibsration Date : a1 Aprl 2024

Admlae Temperatin & |28 +10)°C

Ralative Humidity @ [S52£30 )%

Calibrated by = Krisda Malos:

Approved by | ;

[ 1 Fonpan Papim

(V") Suwit imjal

{ | Kurchit Prompesi

Issue Date ; 5 April 2024

The Uncertainties are lor a conlidence probahility of approximately 95%

Vi i lviale s ol b

ot v ! Compe

mnﬂn'lmrmg:.l

A DOESD

A

Equipmert : BOD Incubstor Cort, No: 2ATMSHT
Condstion As-Recsid :  Used ltam Page: 2003
Rafarorcs : 240800040051

Procedure Used :-

Calbration wees conduciad uing CAEbRion procethim CP-OTOR bassd on TLAS G-20 acoarding 1o drect
maasLrament method with Data Apguisition which connected with Resistance Temperature Detecior | RTD |

The temperature scals used was bassd on ITS-50.

i i

1, Raferance stardand ingiument -

Instrument Serial Mo, Gert. Na, Tracaabds e Date

7 | Data Acguisition MYST013711 23LM115 TPA 11 Jul 2024
2. This carifical is vakd anly ta s e caibraled on date and placa of calivation.
3. This cerdification Is traceabie o the International Sysiem of Unit

Remark : TPA : Tedwaogy Promoson Assocation | Thailand - Japan |

R il i- {* ) Wilhoul Adjusteed
Function of UUC® © Tamparaium Sourca
Frash air setting : Mot Ayalabis rent eluring
Baginning | Finiahed
Temg. [ °C § a7 F
REL Fumid. { %) 4B a8
AL Supely [ Vel ) 2 20
Feet. St
i Position - 10 N
1 18- 1ARTD-I
z 18-18ATO-02
a 18- 18RTO-IY
4 18- 1BRTD-04
5 18-18RTO-0S
B 23 19RTOIG
7 18- 10RTC-07
Probe bnstallation Dudails : Dimeesion of Chambee = L3 22-1BRTO-0A
it g, 0% o Byl | 15-1BRTD-08
b= W cm w= 12 m
iy wooem H= .2 m
Copocity = 0B3  m

4o

lﬁﬂﬂ'lﬂ.’lllﬂ'ﬂ.lgﬂ
a 120874
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Exquigimant ; BOD Incubalor Cert. Mo, 24THEET
Condition As-Rocalved @ Used Bem Page: dcfd
Rofernnce : 2A04-00HOC1
Rasult of Calibration - 7] Without Adustmant
Functian of UUC® 2 Tampamiune Sounce
Frosh air sotting : Mot Avallabie
Callbration| UUC™ | UG = [ T Ovarall | Gowsean
Point | Semng |Resging|  stability unifermity  |Varistion| Fartor
(el [ 8] [£°G) 1ch (] k
20.0 0o a0 D45 .55 13 2
Calibraticrs Wheasured Tempsratura | °C |
Faint Fositian
] 1 Tz [ a1 « 1 s ] 68 [ 7 ] & Japetj] (+0)
200 | 19504 | 0183 | 20235 | 19707 | 15706 | 18738 | 1978 | ez | eees | 066

Avarage® : The average of 30 waluas in each pesiion,

Temgpaorature stahbility : One-hall of the greaiest maxmum differsnce of measured temperaturs at &y one sensar.
T 1 The difference of measursd iempersbures al any sensars and the measred
temperature i the reference localion which are cbserved at the same ime or at as doss an abesrvation line &
penssible o determing ihe lemparshure patiern or homegenaity wihin e chamber urder siaady-siala condilions.
Overall Varkation : The Differsnce of the mamum and minimum messursd iemparatures throughout ohseration.
UUE® ; Unil Under Calioration

Mote @ The mepomed uncertsinty of measurement wes inchaged skabily and axchuded uniformity |

Tha reporied uncartainty of measurement was based on a standard uncertainty mulipbed by a coverags
factor i, providing a ieval of confidencs of approomatety 98 9%,

DR Servaces T lad
DQE Seryices 125 LadpruoWasghin 55, Ludpruo- Warghin Rl Ladpros, Lagoren, Barghn 10230

Phose ; 36 (02 538 2034, Emall : doesrvicesinfoiigmail.com -

REPORT OF CALIBRATION
Certificate No. 1 5P24-018 Pnp 2of5
Environment Condition :  Ambient Temperature 2545 'C
Relative humidity 5320 %RH

Calfbration methed : In-house methosd CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate Mo Due dsie
Absobance Seandard set 25760 115663 25 Ociober 2025
Absobance Standard set 25757 115638 25 Dtober 2025
Warvelength Standand et 215806 115657 25 Oioher 2025
Wavelength Standsrd set 25758 115665 25 Dwinber 2025

“Traceabillty : This certification is tmeeable to the Infermational System of Unit maxintained al Natiosal -
Institute of Standards and Technology (NIST) through Stama Scbentific Limited

Spectral Band Width of UUC : 15 nm

Sean Speed of UUC: 60 nm'min

Sean Interval of ULC : 15 mm

af ULIC : Ph ic  0.0001 Abs.

Wavelength 0.1 nm

onanslamauam

~ollo-
wnaslumunu
a1208742
DHE Services Cn, Lid
DQE Services 32 Sl Ladiprao-Wenghin 35, Ladproo-Warghin i, Ladpras, Ladaran, Fasgiok 1230 %
Phasee: : 66 (012 538 2054, Essail : depeservicesinfod gmail com = o
CERTIFICATE OF CALIBRATION
Certifleate Mo 2 SP24-018 Page lof3
Customer : United Anslyst and Engineering Consultant Co. Lid (Head Office)
Autldress 3 Soi Udomsuk 41, Sukbumvil Road, Bangchak, Phrakhancng, Bangkok 10260
Location of calibration :  Laborsiory 315
Equipment : UV-Vis Speetrophotometer
Manafacturer : Agilent Technobogies
Model ¢ Cary 60
Serial No. : MY 15410009
T M. UAE WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Tssue Date : 5 May 2024
{Condition Instrument ¢ Good
Calibrated by : EUH{'— Approved by : Jasi
A Mr.Tanawst Rittidach } I Ms. Choniichs Sengagem )
Trhnical Manager Chmlify Manager
T oot koo rosa ke | applad ooty 1 e sherve calibruted o ad o ¥Erem op | dwuion oo,
Tha esimramion) capsbikey of the Lsborasry and £ tmombibty | repeted resoel il o readived a1
ol Frut s Rl e N Che i T ipproval 0 the DI Servioes Co. L1

enasluasuRL.

DOQE Servives Co, Lol
DOE Services 51 Soi Laddprac-Wanghia 55, Ladprao- Wanghin R, Ladpran, Ladpras, Banghek H230
Pheanez ; +66 {012 538 2054, Email | dgeservicesinfodizgmall com Froph i
REPORT OF CALIBRATION
Certifleats Mo, : SPI4-018 Page 3of §
Calibration Results : Without sdjustment
FPhotometric Accuracy :
Warilength | CRMs Vabees | UTUC Reading | Correction Uncertainty | Coverage fuctor
(mam.} {Abs) (Ahbs) {Abs} Abs) &
0,000 0,000 0000 00028 .00
05780 05747 (0053 0,003 1 200
o 1.0484 10438 0046 00029 200
21876 11832 0044 00080 2,00
00,0000 0,000 (L0000 00028 2,00
0.3595 0.3581 00014 00034 2.00
" 1023 10231 0.0005 0,0035 2,00
20230 21219 00001 0,00180) 2.00
01,0000 0,000 0.0000 00028 2,00
i 0,5230 05184 0.0046 00030 2.00
0.9633 0.9614 0.0019 00029 2.00
19753 1.5731 00022 0.0070 2.00
10000 0,000 00000 00028 2,00
051281 05130 00031 0.0031 2.00
L 1.0002 05054 (0058 00033 2.00
1.9973 1.9914 00059 0,008k 2,00
0.0000 0,000 00000 00028 2.00
05517 0.5485 00032 0.0030 2.00
e 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2,0293 0.0080 0.0080 2.00
0.0000 10,0000 00000 0.0028 2.00
05591 0,5565 00026 0.0031 200
B 10518 1.0452 00036 0.0030 200
1.9274 1.9202 00072 0.007% 2.00




DE Services Ca.Lid
DQE i 12 Soi Ladgran-Warghin 55, Lalprac-Wanghm R, Ladpess, Ladprs, Banghok 18230 %
Services
Phista: -6 (012 538 2054, Ernasl : dipeservicesinsogigmas. com e
REPORT OF CALIBRATION
Certificate No. : 5P24-018 Page 4of 5
FPhotametric Accaracy :
Wavelemgth CRMs Vilues TUC Reading Correstion Uncertaimty Coverage factar
{nmn.) {Abs) (Abs) [E1EY LABS) &
0.0000 0.0 @.0000 00050 2.00
235
0. 7464 0.7435 00034 00057 2.00
e 00000 00000 0000 0,050 .00
08674 08639 L0035 00060 2,00
e 00000 0,000 QL0000 00050 2,00
1
0.2019 02907 0.0012 00051 200
45 10,0000 0,000 (0000 00050 200
0,643 06402 Q002 055 2,00
'
LBngE;

DOE Servicss Co Ll
DQE PR 32 S0 Lsdpeas- Wenghin 53, Ladprac-Wasghin R, Ladpren, Ladpras, Basghnk 10230
Phene : +66 (012 513 2054, Bmail - dgeservicemniniigmail com -
REPORT OF CALIBRATION
Certifleate No. : SP24-018 Page Sof 5
Wavelength Accuracy :
CRMs Yalues | ULC Reading Correction Uncertainty Coverage Esctor
| {nm.} (.} (miss.} fian. ) &
LR 0 0% Q.18 200
IMA5 INS 005 a.1E 200
2B7.81 579 .09 01E .00
IH06 X L] 018 200
30193 w05 43 Q.18 00
41859 4181 4% 01K 2.00
44594 A8 34 018 200
45566 4513 36 (8 1] 200
A60.02 A5 E 022 LA L) 200
53659 5360 059 (8] 200
63708 6387 .72 (8 1] 100
43138 4ULE 053 (81 200
ATLS ATEA (LAl Q.18 200
s13.47 ST an (8] 10
SIHBH L. K| 0 018 20
57317 5735 033 Q.18 200
SES.35 SE52 s 0.z 1o
6B4.40 6B5.1 .7 Q.18 100
74072 T4l 4 .68 0.z 2100
748.55 7491 <55 Q.18 o0
BOT03 BT 027 0.18 200
Ly Bl ] B3 42 .18 o0
Remark - < UL = Uit Lrder Calinration-
- WA = P Avalabln
[ e p— U i st i reabighod by Lhe canverage factor d .
which fara ity o

- * Indicaien ron TSI sccredkind

= End of Certiflcate - mﬂmm

DQIE Serviees Co_Lsd.
DQE Saryjops 12501 Lafpro-Wonghin 5, Laopreo-Wasghin R Ladprun, Lidpen. Basgiok 101230

Phiome ; <6 [1)2 538 2154, Email - dgeservicexmfigmail com ]

CERTIFICATE OF CALIBRATION

Coertificate Mo,z SP24-028 Page 1of §
Custemer:  United Analyst and Engincering Consubtant Co.,Lid. (Head Orffice)

Address: 3 Sai Udomsuk 41, 5 it Road, F Bangkok 10260

Lacation of calibration :  Labomiory 315

Equipment :  UW-Vis Spectrophoiometer

Manufscturer = HITACHI

Model :  U-5100

Serial Ne.:  23A4-008

I No.:  UAEWASDINISET

Received Date : 10 September 2024

Calibration Date: 10 Seplember 2024

lssue Date : 13 Sepiember 2024

Condition Instrament :  Good

“, " " ol
Calibruted by : LT'-‘TE Approved by : ﬁ(ﬁJ‘Hﬁ'
{ M Tarrwt Ritidsch | (M. Chunthicha Sangagern |
Technical Marager Chality Mamager
Thee o s appiad oaly 1 1he. s and was P achan 8 shosen o ke aned e of calbiaen oniy
Thes ciriarsrast sagabiity of the: lehosaony bk b ;. thi i o el tred w1 qniag

vl sedipecds labomtory, Thi vemi Tt wuy oo e seprohued éer i in T P onoeps = ihthe priae oo appeovad of the DOE Serviges €2, Lad
'HM:H ;ml?l
FM-Toe-02 AOI K T1092)

DGE Servioes o Ll
DAE ¢ icas S Latprao-Wanghin 35, Lafpeac-Wanghin il Ladpran, Ladpran, Banghek 10230
Phane : +65 (02 3B 2054, Erisid : deaervictintedyrosil coes e e

REPORT OF CALIBRATION
Certificate Mo, 1 3P24-008 Page 2of
Environment Conditlon :  Ambient Tempesature 25+5 C
Relative humidity 55+ 20 %RH

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

Certified Reference Matorials :

Maserial Sertal No. Certificae No. Due date
Ahsobance Stndard sot 25760 115663 215 Ogtober 2025
Absobance Siandard set 15757 115638 15 Oictober 2025
Wavelength Suandarnd set ﬂ;m 115657 25 Dictober 2025
Wavelength Saandard set 15758 115665 15 Ogtober 2025

Traceability : This certification is tracenble to the International System of Unit maintained at Mationsl -

Imstituse of Stundurds and Technology (MIST) through Stamn Scientific Limited

Spectral Band Width of UUC : 30 am.

Sean Speed of UUC: 40

Sean Interval ol UUC: 0.1 mm,

Resslution of UUC @ Photometrie 0001 Ahs.

Wavelength 0.1 nm.

mnm'ldﬂ‘:uq‘u

F-Toe-oa aml whaee



DQE Sorvices CoLad.
DOE Saryices 15 Lo Wanghis 55, Ladporao-Womghin R, Ladiran, Lidpras, Henghok: 10250 &
Fheone - +id (012 538 2054, Email - dgeservicsdninigmail com [l
REPORT OF CALIBRATION
Certificate Na. : SP24-028 Fage 3ofs
Calibratien Resulis : Without adjusiment
Phatometric Accuracy
Wavelength | CRMs Values | UUC Reading | Correction Uncertaimly | Coverage fachor
(-} (Abs) [Abs) {hs) {Abs) [
0.0000 0,000 0,000 28 2400
o 05780 0.575 00030 00031 2,00
1484 L0 0,044 00028 200
21876 2190 0024 0075 2,00
0,060 L 006000 00028 2,00
0.5595 0.557 00025 00034 200
" 10239 1021 00029 0.0035 200
21230 212 0020 0.0079 2.00
000 0000 (L0000 0.0028 2,00
i 05230 0519 (0 .00124 2.00
19633 0961 023 0,008 2.00
1.9753 1975 (L0003 0,007 2.00
0000 0000 L] 0,028 200
ik 05181 0515 e 00031 200
1.0002 0.997 LELUVERY 0.06033 2,00
1.9973 1.996 00013 00085 2,00
00000 0,000 L0000 00028 200
0.5517 0,549 00027 0,0030 2,00
s 10803 1078 00023 0,0029 .00
2.0373 2,031 (L3 00081 .
00000 0.000 .00 00028 .00
0.5591 0.557 0.0021 0,003 200
= 10518 1.04% 0.0028 000129 200
1.9274 1.523 0.0044 0,080 2.0

tonmslumruny

DIE Servioes Do LI

s

DQE Serilses 32 Ssi Larksran-Wiazghin 55, Laalprae-Warsghin Rl Latprae, Ladprao, Basghok 10230
Phone ; +66 (02 358 3034, Enall ; doesorvicesinfosigrail com o v
REPORT OF CALIBRATION
Certifiewte No. : SP24-028 Page 4ol 5
Fhotometrie Accuracy @
Wavelength | CHMs Values | LU Resding Carreciion Uncerialaty | Covernge faclor
{mm] {Abs) __{Aba) b 1Ak} L3
0, (00 0000 0001000 00050 200
=e 10,7469 0.743 0.0039 0NsE 200
0,000 0.0 0.0000 L0050 200
id 0.2674 0.862 0.0 s 200
513 00000 0,000 0.0000 0050 200
02009 0.291 00000 00051 200
00000 0,000 0.0000 050 200
" 05430 0.63% 00040 00055 200

m’hinmrp
FR-T08-02 Bl LY 2020

DIQE Services Co, L
DaE Servi 32 Sai Landpro- Wiaghin 55, Lisdprons-Wasghin B, Ladgren, Ladpren. Baghosk 10130
Brvices
Pharme: : 4656 (D12 538 2054, Esnail : thyeservicesinforEgresil.com o e i
REPORT OF CALIBRATION
Certificate Na, - SP24-028 Page Saf §
‘Wavelength Accuracy :
CRMs Values ULC Reading Carrection Uneeriainty Coverage Faclor

nm.p {nm.} inm.} (nm) &

24000 24004 asn I8 200

27930 ITET o ols 00

2RE O 2555 LT s 200

M50 342 03 I8 .00

FH1.40 L a3n olg M

4184 4150 LT EA L] 2

AT A7 asn I8 .00

45830 456 030 nig 00

SIT.00 S5 041 o 200

EIE D 674 Gan I8 200

M1 H0d o4 o8 200

4T9.88 AT 023 018 L]

S13.75 S13.5 0l AL 0

L. 2.0 . 4.3 -0 o8 200

STRID 49 aln ol8 0

SES A5 L) [F o0 00

BT 6541 a0 I8 00

4051 T4 sl 0.0 00

TATSL 472 ol i 00

EOT.04 ED&3 aTd als M

BT ETEG or I8 00

Kerark - UG = Unk Under Calinration
B =Bt Avalabla
- The wewid ca parned urwoertminty of swmuscrsen L is sttt s the stardand unweniainry of recessrmmons madipliod by e covenge fastes J
Sl Fid vl i batos coivmpih 16 & coaaiage prebabil iy of myroaimasdy TN
- End of Certificate -

wnensluiray

FRE-TOR-R2 R 10102021

IDQIE Services Co JLad.
DQE . vicas ¥ S Lo Wanghin 33, Ladprer Wasghin ki, Ladpros, Ladoran, Barghu 1230

Fhene © +ii (012 534 1054, Email © dgeservicesiniTgresil com s e

CERTIFICATE OF CALIBRATION

Certifieste Mo.:  5P25-001 Poge | of 5
Customer :  United Analyst and Engineering Consubtant Co.,Lid. (Head Office)
Address: 3 Soi Udomsuk 41, Suk it Road. k. F 102640

Locaton of calibration :  Labosatory 213
Equipment 1 UV-Vis Spectropholometer
Manufacturer:  Hitachi

Muodel ¢ L2300

Serinl Nowz  ZIE22-00%

I No.:  UAEWAT.OS)2564

Received Date : 3 January 2023
Calibration Date: 3 January 2025
Tssme Date = 8 Jansary 2023

Condition Instrument :  Good

Calibrated by : Ju Y Approved by 5 o ol
{Mir. Tomarmnt Rittidoch )  Ms. Chomtbichs. Sangrgem |
Technical Mumager Cmlity Marager

Th et sl b ipptien il 1o B abwve bbbl e el i el erals i haiens 0 ik i o cabbrahion il

The excaisseennt capability of e batursboy wd it rnooa bl by rooiges ind salkosal skl ored i ¢ il of roiliczd al
.
e Harslinnk baboratery, Thin e ot b epromhoce] oty i fall cvcept o it e pricn s :

- T0E-03 Bl 11242



DQE Servioes Ca,Lid
DQE Services 25 Ladpro-Wanghin 55, Ladpoio- Wanghis R, Ladprao, Lisdpeas, Boaghok 10250

Phun: : 66 (112 538 2054, Errmsil ; deservcesinin’@gmail com Ll ]

REPORT OF CALIBRATION
Cortificate No:  SP25-001 Page 2of5
Environment Condition :  Ambient Temperaiuse 2545 ¢
Relative bumidity  $5 + 20 %RH

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

Certified Reference Materials :

Plnterinl Sexinl No, Cenificare Mo, Dise dare
Absobhance Stasdard se 25760 I 15663 25 Oueober 2025
Absobance Staedard sei 25757 115638 25 Oetober 2025
Wavelength Standard set LH806 115657 13 Ocrober 2025
Wavulongth Standand st 25758 | 15665 25 October 2025

Traceability - This certification is traceahle o the i Systern of Unit maintained at Mational -

Institute of Standards and Tecknology (NIST) through Stama Scientific Limited

Spectrul Band Width of UUC 1.5 nm

Sean Speed ol UUC : 200 nm/min

Sean Intervil of UUC: 0.1 mm.

Resalution of UUC : Phosometric  0.001  Abs,

Wavelength il om.

wenanslaruny

PR NERHIE ROE 1 L

G Services Ca L
DQE Services 5% Lafmas-Wanghia 55, Ladprur Wamghin B, Ladoran, Ladpean, Begion 10250
Phone ; +66 {003 538 2054, Email ; dgeservoesinfoGipmall com T
REPORT OF CALIBRATION
Certiffeate N, : SP25-001 Page 3 of §
Calibration Results : Withaout adjustment
Photometric Accuracy :
Wavelengih | CRMVs Valugs | ULC Remling Curreetion Uncertainty | Coverage facter
nm.) {Ahs) {Abs) (Abs) (AR} k
0,00 (.00 0,000 0028 200
o 05780 0,578 LRGN o1 100
10484 LA 00134 LT Thit) 140
L1876 192 0024 BA0TE 2400
OL000 00 0, 0HN) 0028 200
05595 056} .0003 0034 200
o L9 1023 0,0009 00035 .00
21230 2125 00020 1007 200
000 (000 D000 00028 200
s 05230 0521 0020 00030 200
(L9633 0961 00023 .00z 2.00
1.9753 1977 -0.0017 00T 2.00
L0 100N CHN 00028 200
e L5181 0518 UEET ] 0021 2.00
1.0003 0,998 00022 0.0033 2.00
1.9973 1.993 0043 00084 2.00
0.00HF 1,00 U000 00028 2.00
i 0.5517 0,552 00003 00034 2.00
1.0R03 1079 0013 Q00340 2.00
2057 2,032 00053 00079 2.00
0,000 0,000 00000 00028 2.00
-~ 05581 0,559 0001 L0131 2.00
1.0518 1.050 00018 0001340 200
1.5274 1,523 0084 00079 v 0D
TOMTS IFTURE

X R 141 102 |

DU Sarvioes Ca Lid
354 Wargghin 55, Wenghis R, Lidpess, Brigheok FI230
wSeMces Ladprio-Warghin 55, Ladpeser Wanghin fid., Ladprio, Lidjeso, Barigh
Ihana ; 486 (0L} 338 2054, Kmail ; dqeservecosinioidgmaiLoom e e
REPORT OF CALIBRATION
Certiicute No, 1 SP25-001 Page 4o0f 3
Photometric Acearacy :
Wavilemgth CRMx Valwes UUC Reading Correction Uncertainty Ceverags Eector
{nm.) {Abs) iAbs) {Abs) (Ahs) &
pt 00000 0000 {0 0,030 200
07468 0,744 LU i 00037 200
Sa 00000 0,000 LR 0,000 .00
i 08674 0,863 10044 0,059 .00
s 00000 0,000 1,00 0,000 .00
) 0.2919 0,290 L0011 0,003 1 2,00
s 0,080 0,000 .00 0,000 2,00
06430 @640 O30 0.0035 2.00
'
onaslupuR

Fll-TOE-00 RO1 041172000

WO Services O, Liil
“ St 57 5ol Ladprao-Wanghis 55, Ladprae-Wanghin Ril, Ladpran, Ladproo, Dangkok 102 %
Pl | -+66 (B0 538 2054, Ervasl | depeservboesialiogigmall som s i
REPORT OF CALIBRATION
Certiflicate Na. 1 SP25-001 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Resding Correction Uncertaimty Coverage fncior

fibam.) [ (mm} inm} [

M1.72 411 A2 LRE 200

oA mn mas [iREY T

2R7.B1 1813 .51 0ig o

IH06 s 236 og oo

Bl.03 g0 033 g o0

418.59 4182 3% 0Ig rm

445,94 55 o4 0ig 00

453,66 4534 0 wig 20

A60.02 4458 o 0ig 200

536.50 5166 =001 018 2.0

63798 7.7 [1F: ] 0ls 200

431,38 4300 [ 0ig gt 1]

472,30 4713 o LR} 200

51347 334 am LSE 200

528.58 5R9 -z a1s 200

7317 f k] 013 018 2.0

383.33 5830 0zxs Li.1] 2

8440 [ =010 A18 200

T40.72 410 (28 .20 2,00

748.55 4R 8 k35 18 200

807.00. BT -0.27 018 2.0

BTRIE BT9.6 -.32 18 .00

Remmark = - LRKC = Linit Linder Calioration
- BN = Nl Avsialde

- Tihe mesak o uada] mcuriadnty of rowssnoraoni L) i wisiod za fa SAVIAN] GEaanainty f PeETeTaR] PRy 9 cowrags Bl

i fiod o ol Srk amesn |3 8 ceserage olahiiy of appros el $%
= End of Cestificate -

wenanslaimusy

FMI-T08-00 RO 11110030



CrossLab

From ey s o

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilertt Preventive Maintenance provides factory recommendad senace for your analytical
nstruments b assure reliable aparation and the socuracy of your results

Defivered by highly trained and cenifed service engineers using geruine Agilent pans and
supplies, Aglent Prevenitive Maintenance provides whel you need 1o reducs unglanned downtime
ared keep your systems apenating et their peak perfomnanca

This chacklist is used as 3 guide for completing the prevertive mantenance tasks & signed copy

of this checklist is provided for your records.

Pedsion ATL lasued 21 Januery 2022 i
Dogument Hasmber. GAI14-3007S Fage Lot ¥ ‘:}
B Agilent Technalogies, lo. 7077 #

Aegilernt £100, 5110 Preventies Maintenance Checklis|

- Agilent

wnansbimuqu

CréssLab

Framm Irsigh In Duicorms

Introduction

Customer Information

Revtmom A T2 lesusd 21 Jamry 30070
Duscurrut Humizer: GEIH3007S Pt Belf W
& Ak Tashralogies. e 2022

Cugtonners shauld provede ell necessary operating sugpiies upan request of the engineer.

A custorner representative should be svalable to the engneer while perfarming the preveniive
rrainterance procedures. Customers ane responsible for requiar rraintenance and are
encouraged bo observe the sendce regresentative,

Any pans not induded in the Pans Lists section of this document ané nol part af 1he
recommended Prevantive Maintenance service nar are they included in the price of this
samica

i & system reguires the use of extra or spacial procedures sdior parts for the mainenancs
sarvice, then thess must be ordered separately and charged a3 a repair, which may incur
additional costs

For custome s using HF applicatons, the instrument should b retumed to its standard
Sample intraduction systam,

.- Agilent

wnmshinugu

Agiert 5100, 5710 Prissentive Mainberance Checklst

CréssLab

Praen Iraight 12 Dcoree

Important Customer Web Links

-

Prwgion 8.0, issued 21 Jaruaey O3
Document Humber, GE 3440075 Fugedor K
& Aplent Teohmologres. ino. 2022

Agilent 5100, 5110 Prevengyve Maimenanos Checkdst

Tor acoess Agilent Universily, wisit hitp /fwww.agilent.comicrosstabiunmersity to leam about
Trainmng options, which include online, clagsroon and ongite delivery. A training specialist can
wiork drectly with you 10 help determing your bast options.

To sccess the Agilent Resource Center web page, visit biips S fwww agilent corm/er
us/egilertrescurces. The fallewing informration 1opics are vailable

+ Sample Prep and Containmment
+  Chamics Standards
+ Analysis
+  Sarvice and Support
*  Application Workflows
The Agilent Community is an excallent placa to pet anzswers, colabarate with others soout

applications and Agler pro 5, and find in-depth doourments and videos relevant to dgikent
Technalogies. Visit hips/foommunity aglent cormywelcome

Wideos abaut specific preparaton requirements for your instrument can be found by
searching the Agilent YouTube channel at htlps)Ywww, youtube com/fusenaglent

Need 10 place & sandce call? Flexibie Repair Options | Agilent

- Agilent

enanslinuau

CrossLab

Frten inaigh i Chicowm

Service Engineer's Responsibilities

Reepion AT Issied 20 dsmuany 222
Docurrent Humber GRILLSTS P 18
@ Agdent Technalogees, Inc N137

Contact the customer and ensune that all necessary supples are available befone the
preventive rmaintenance visi

Qnly select those pages that relate 1o the system or module being seniced
Complete emply fields with the relevant information.
Complete the relevan chackboes inthe checklist using ether a "X of tick mark "

Check “Service not applicable” check boaxas 1o r
appropnate

e sErvicesMNasks nol delivendd, as
Complete the Preventive Mairienance services in the miest logical onder rekevan to the
Individual systern servica in the order of the 1asks §sted

Complete the Service Review Saction 10gether with the custormer

Corrplete the fislds far page nurnbers at the foot of each selected page

Add refevant page rumbers to selecied pages and complete the total number of pages field in
the Servce Camplelion saclion

Ask the custamer to sign the Service Verification section including the custamer's and your
signature.

Agilent

nanshimunu



Agilent
Agibent 5100, §114 Preventive Msintenance Checkit CrossLab
Fravm inmght b Cucorms:
Instrument Maintenance

System Information

O Check this bax if an instrument cenfiguration report is sttached instead of complating the
table

|Ima-|-mhi-nmdl! | Bno DY 1GP-0ES

| Instrusment System Site and Lacation | g

|unwcmmmwmmm Ligt the Serial Numbers of each Comporent

1 G waR ¥ 1903 ase
2

H

4

5

L1

7/

]

Ll

ICP-DES Configuraticn Table Circle the type or write In the type if other

| Hebubze Type Sy (Dretiat ) Cories | Other

Sgrap Chamber Cychoni: Singbe Pass ycionic Doutin Pzl Dvher

Tarcn T

Tarn Type tine Prece {Sermi Demountiblg] Fully Demontibie | Oibar
[ — 2amm (Lermer) 1 arim| Cukeam | e
[ @mclmm

Parwiior A D2 anued 21 ey 2002
Decushens Hunber G0 +0075 Pae Bt
© Agie Tehnobogies, nc. 2022
Agiant
gt 5100, 510 Prevartivg Muiisnsroe Checklst CrossLab

From bmgee: m hazzra

Preparation

d Discuss any specific issues with the customer before starting
B Review the nstument logbook for recorded prablerms and comments
# Save instrument control settings befare stariing the procedure.
Perform & gereral inspaction af the system for cleanliness
@ Check far proper instaflation of parts, assemblies, senscrs ete.
Chack system for required instalation of companents and implementation ol Seice Moles

Check for requined firmware/saftwane updates and verify with customers if they would e
tham instalied,

==

customer ta ingtall it @ik

Ask the customer to rermove ey semples from the ICP-0ES sample inrodustion sres, sl
sampler or arourd the ICP-OES.

B O

Rednion AGZ Isssed 71 Janiary B2
Disciment Kb GV 1450075 ageb ol
& Aghant Tectnckogas, Inc. 3077

[For HF application systems, if standard sarmgle intreduction systern was not installed, ask the

ilent
Agilem 5100, 5110 Prvenibe Maistanance Checklisn CF&SSLﬂh

From irsight 1o Dexorm

Preventive Maintenance Procedures

Record Pre-PM instrument performance
IZ" Run Instrurment Perforrmance (st
Resord results in Instirument Performance Test Results Table — Pre-Pi

Clean and inspect ICP-OES system

i Look for ary abwious external darnage ar problems.

Inspect water cooling hoses, gas lines and pawer cord for expessive wear or damage
Perform a general internal inspection of the sysiern lor excesse dust accurmulation, clean if
NECessary.

Inspect sample ntrosuction componens and récard any required mainkenance in the Service
Engineer Comments and nctify the custonnes &5 the reguined sctions regquined.

Recard the instrument opearating canditions in the ICF-DES Siatus Results Table,

Replace the palyehreenater purge filte:

Replace 1he radial pre-aplics window

Replace the axial pre-ootics window for SVT and WDV instrumsnts

Check exhaust flow for the comect positve extraction at the eshaust duct to irsure they mest
minirmum specifications

Replace air inket dust filier

Replace high capacity air inlet dust fiter element if installed. ¥AR

@ Rernave and clean nstrument water iniet fiter.

BB

0B EBERERERE B

Agilent Water Recirculator

O Servics vt applcable
@ Drain eoaling luid ard rermave sy panicles fram the chilker reserair
Rerrave, Cléan and réinstall water infst metal mesh filter if present
@ R fill wath Agikent Cond Clear coaling flusd
Clean the coolng systemn Air filter and the condenser.

Rewimion: A, ssued 21 Janoary 2022
Dorment Humser G 482075 Fape o
& aglert Tchreloges tnc. {077

Agilers $100, 5110 Prevermive Mamterance Checkist Cl%hsné Lab

P iraight 1o G

SPS 3 Auto Sampler

Iﬁ. Service not applicable

Power cycle the autcsampler and werify successful initalzation.
Irespect X and £ axis belts for wear. Feplace iz necessary.
Clean X and 2 awis shde shafis:

Uzing custormer's racks and the Aglent saftwane mowe the sarple probe to the 4 outermost
COMErs &nd rinsa par, ensure that the prabe ks aparodmately cenened in the vial

oooo

SPS 4 Auto sampler

? service not applicable

O Clean the spill tray, rack ocation mat, end frames and chassis with a damp soft cloth and
diluted mild detengent

Clean e auts sampher caver paneds, if cover kit is installed, with domestic window cleaner
Cheeck the ¥-axis and Z-axis drive belts for cracks, spits, damagead teeth, ancessve
freing, eoler changes or degradation fram furmes

Check the X-axis, Theta-axis and Z-axis FFC cablés far cracks, incarest pesitionng. damaged
eges or damaged connecion

Fumg Tubing Replacement. Replace periataltic pump lubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the wastedrinss botiles

Test using cugtomer's trey snd move the sampla probe 1o he sameale vial 1, wash vial and

rinse part and ersure that the praba iz centered in the wigl, If not use cabbration wizard and
calibrate the pasitian

o o o oo

AVS 4, 6, 7 Advanced Valve System

@ Sarvice nat applicable

O Repdace vale rotor seal

O Check fittings for aigrs of leaks

O Cheek ubing including sutosampler tubing Tor kinks o emesshe wear
O Check bigh flow purng for signs of |eaks

s AL, lasoed 31 Jarvoany 3532
Documen Mumber 3 H0075 Pugeth ot 1
& Aghent Tehnoiogies, e 2122




il
Agilermt 51005110 Preventive Maimensncs Chechist C%E&Lﬂh

From besighe tn Dhcarms

ICP-0ES adjustment

# Check pasitian of Zn peak, adjust if required.

B Check Argan Ratio, adjust to specifiad value if required
Perform Detector Calibration.

# Perform Insiruemant Catbration.

Record Post-PM instrument performance

B Run Instrument Performence test.
# Fecord results In instrument Perfommanc Test Resuita Table - Post PM
# For systems using ICP Expert version 7.3 end abowe, nun the folawing Instrument tests

! Subsystern Communications Test
Hir Flow

& water Fiow
Gas Flows

o' aF Generstor

& Carrera Test

@ Oplics Test

@ Mobulizer Test

I?{memm the result in the Instrument Test Resulis Table

P d 02 Issasd 21 Janiary 2007
Degument Wumicer: BEILEG00TE e L
O Agher; Tecrnoioges. InG. 7022

{} Agilent

wnashimuqu

CréssLab

Fors g b e

Agika SY00, 5110 Presarniog Msintinsesss Chiskis

Restore Instrument

O For HF applications. esk the custamer ta reinstall their sample ntraduction zystem, FH0
Laawa systermn inan idke statec on and purging

Guidanca: If the Phi sarvics s performed peios to a qualification senvice, then use the
qualificaticn procedure a5 & guide for final instrument set up and checkoutl.

Service Review

@ Astach available reporis/printouts of all fests o this documentation

B Record the Preventive Maintenance service sctivity in the customers recardsoghoak.

@ Record the PM event in the Smarl Alens legbosk, il appleable

@ Updatesesst instiument mainlEnarce Courlens as appreprise

# Affix the PM stickar to the system or instrument lagbook based on the customer's requast
Complete the Senvce Engineer Comments section if there are addional comments:

@ Raview this servica, parts replacad, and test results obtamed with the custamer,

I tha instrument firmeare was updated. record the details of the chenge in the Sarvice
Engineer's Comments box Systems in a compliant enviranment may need additanal
docurmentatian.

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

Pewision A T2 aused 21 Jinuary 2022
Deoument Kumber BB &S0075 ruget0ar M

- Agilent

wnmshinugu

Agilent 5300, 5770 Prevemtve Mantenanos Cheoidst

CréssLab

Fioen Besight 1o Do

Test Results

Instrument Performance Test Results Table
Mete: These measuraments do not form part of any apecification and are for reference only.

Pre PM Sensilivity Check Post PM Sensfliviy Check

HRadial Auxlal + Radial Aial*
In 213857 nm SABR gy LA L00.% ) Gld L
MATETEDRSAR: | yagwiln 71285.3 145601 L44aL-§
1306150 een 53R WA & & w3 V56
me1.nmm .0 N1 £l ELTn |

* Axial result is mot applicable Tor GBOT 644, GADT 244 Radial View nstuments.

Instrument Test Results Table

Hate: The Instrumient Test results are for systems using ICP Expert verson 7.3 and abova only.
Instrument Test Aosult
Subsystern Communications Tast | Paus
Pl o I ‘ Tosa
sz foss
Gk R | s
HF Generator _Fa;b
ComnTan Pass
Ppikes Temt Pasy
hisbukizer st PHS:

Riirvcici i (1) lrscd 31 Sarnsany 2012
Docemens N G0 $0075 Page L of 1%
© hgilens Technoiogies, I, 2022

CrossLab

Fi Seaagh 10 Ertiier

Agient 500, 51710 Prewsnv Mantirance Checkls

ICP-0ES Status Results Table

Mete: Thesse measuraments do nod form part of any specification and are for refenence onrly.

Moasuramant Standky Mode Plasma tn
Melin Vbine 15.15% hud 116 518 AL
Mains Curnt PRLL .1 FEIL a
Iretrument Ternperalure I8 0 " 254 ‘c
FF A Flow |Seracs sposid] .o He e i ':z_
Phisen Extuingss) Tanperalue Mo messurement 9.2 ©
Wiier Ao Dscilalor o misasunament 187 Lirsan
Wisiter Flizen Dtacton 0o Limin oo Limin
Witer Inlet Temperature ) c % T
Fokcheomator Temperaiue 15.0 <z 35 &
COT Tempersture -1 b =B 4 =
Thermal Statlicer 5.0 b 5.0 T
#Argon Bupply Fressure T LR-TY W 0% el KPR
Purge Gas Supply Frassuree) i . cza | v
Dption Gas Supply Fressure®] = WP [ kFa
Hebulizer Flow Ma misasunament 0. Livwin |
Hebulizer Back Pressure o misagastiriien AGG-30 kPa
Flasma Gas Flow Ha measurement: n.ay Limin
Auniliany Gas Flow Pl rmiisa sasramient _.:I.-.-Uu Liin
PF Powar Ha mesuement W 5 W
FRF Supply Curment o measurement T A!
FRF Supnly Voltage M M3 Sasraent 48 & Ay ) W
1 If option installed

Reason &0Z ssued 20 Janeary 2022
Dizcurmen Mumber GAOI4-3075 Fage Lol 1
& igiart Tachiciogan, I 27




Agilent
Agilerr 5100, 5170 Presenihes Mainienance Checklst CrDSSLah

Fiars Wit 1o Dusoornd

Consumed PM Parts

Frodusct or Madels Quantity

‘Part Desoription Fart Number where used consumed
GA00A, GEO 1A,
Hontal Pra-Dptic: Windioe GEDEA014 CANA/CA01EA ]
Rexdial Pre-Optic Windos GECD-88015 i 1
el P ; gl ‘Waler
Aepleit] Cool Chesr Coolant Aud Frea-oar Acrculdior -
Purge G Filter GE0TH0136 A 3
Air ket Tior GEOD-EA000 Al 4
High Cagacity Air Filier G -0 189 optionsl £
Rotor seal Tor &7 port valve for AVSET GEAGAE00 GAaa 495 -
Bmior seal for 4 port vaie dor AVS4 GE453-A0000 ERaE -
';i;sesliulml:nnumwmzimml:ln GEIBEN gpEd -
Barb ponnector 2.5mmel Smm 0 GB410-EDT PS4 -
PC it Tt g AM ca % Sai i, 3m GEHDE012 5054 =
Additicnal Parts may b required fram engineer's stock:
X s A balkt 5410047500 553 -
Z awfs drive belt a00era0 8PS 3 -
PReristatio pump iubing, FYT Sobvaflex 3 o
fndged ATO045000 8RR 4 -

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

[ Section Mot Applicable

Prodhcd or Modsl# Quantiy
Part Deacription Part Humbiar whara used

Fedsion A issued 21 Jonuary 3122
Documen Humber GRG0 Page e 14
O Agient Tecarminges, ne. 3007

Agilent
Agplerr 5100, 5110 Freventive Maimsnence Creckist CrDsSI.,ab
o bigie 1 Duacorme
Signature Page

Service Engineer Comments (optional)

| 1 there are any specific peints you wish to note a5 pant of perfarming th installaticn or oiher
iterns af interest far the customer, pleasa write in this box

Service Verification

Report Summary

Ingtrument Modal Agient S10008110 VOV ICP-0ES
Instrument I CE1IAGED 5

lingbrument Serial Number MY 18030007

Fofware Version TAN8507

Firmare Versian k]

Tesied By Karymkom 5,

Test Complzied On TIMI2023 B18:24 AW

Result Summary

Subaystom Commurscalions Test Sxipped
2 Fiow Test Skipped
Wwilﬂ.w\"leu Shinpad
Gas Flows Tast Skipped
FF Ganarstor Test Shipped
Camera Tast Exipped
Optics Test Skipped
Advanced Valva Byalem Tes! Skipped
Risaksion Test Pats.
Sensitivity Test Fail
Pracisian Test Pass

Page 1cf4

enansliruau

Servios Aequest Mumber.
G085 3010

Gerace Enginier barmrs
Ka\«m:mm S

Servics Engmest Signatre
Kan‘;nm 2

Toral numicer of pages in this document

1%

Paranion: AT, tonsed 11 Juranry 2002
Document busnber:. CHM4-0TE
© Agilent Technologies, ng. 2122

Diade Zenvice Compleied:
A8 Moy 2013

Chestormer Name

-qPLu;in 0 nL:O'ﬂ%

Cmtornar Signsiure

Aghor Un'knnﬁ

Pagelat -

Renchtion Tast Fass
Elamant Wavelangth  Specificalion  Widih
H(174:213 nm) 5940 3=
As (188,980 ) 2320 812
C (183:027 nm) ERIT ] B3
Mo (202,032 nm) 5820 B35
Cr {208,188 rem) £13.40 859
Zn (213,857 nemi) 870 B4
P (220,353 nm} 2950 7085
Co (220618 nm) 1720 1168
B {230 424 nin} 940 Ta7
Win (257 &10 nm) =13.30 G545
Win (250,588 nm) £20.30 14.18
Gr {267,716 nm) ERLL a0
Cu (324,754 pm) £25.00 1289
G (327 395 nim) = M0 1128
5 (338.071 nir) 30,50 2445
Ba [455 403 nm) =44.00 a2
51 (460.733 nir) = 36,00 173
Bia (453 408 nm} 53800 2547
Ba [514.171 nm) 42,00 2543
Ar {575,283 nm) £74.00 050
K {TEE 431 nm} 580,00 6533

Page 2 ofd
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Report Summary

Instnunent Modsl Aglant 510005110 WOV IGP.OES
Instrament 1D GEI1AMGENSA

Instrumant Saral Nursar ATY 18030001

Software Versicn 7.3.1.8507

Finraaia Varaian 342
Tested By Karyakam 5.
Tesl Completed On TIM 2023 11:10:02 AM
Result Summary

Subsystem Commirications Test Pazz.
A Flow Test Shpped
Wiatar Flow Tast Sipped
Gas Flows Tast Skipped
RF Gerwaialor Test Shipped
Camera Test Shipped
Oplics Test Fass
Advanced Valve Systern Tes| Skigped
Feschution Test Pass.
Sensitivity Test —
Pracision Tesl Pass
Subayalésn Communications Test Pass
Optics Tast Pass.

Racial Auial
Inban gty I522064 4003312
Wawslength  TITIZ TIF212
Page 1of4

enansliruau

Senaitivity Tast Fail
Racial
Element Wavelength  Specfication Melhod  Rasio Standard  Blank
s (158,880 nm) 4B SRER 1420 9sas anT
So (196,026 non) =410 SRER 1089 5374 B75
2Zn (213857 nm) #4210 SRER 41903 443725 1B
P (220,353 nen) 2480 SRER 2138 5214 1254
An {267 610 nm) 235180 SRER 138810  27BE51T 4154
Al (399,152 nn) 234 S8R 121 522687 39843
B (453 408 nm) 2344 SBR 185.8 Z2043T2E 122800
 {TBE 451 nm} 218 38R B0 1074014 118767
sl
Esgrmn! Wiavelength Spacificaticn  Mathod  Ralio Standard Blani
s {1B2 950 nm} E208.0 SRER 1884 22850 1205
Sn (196 028 nm) 21580 SRER 1887 28137 2338
i {206 200 nm} 2.0 SRER 8050 101584 1230
Zn {213.857 nm) 17430 SRER  E34@9 1357605 3505
el {Z14.439 nm} 2472270 BRER 5574 53921.3 7ad
Pb (220362 nm) =3200 SRER 458 101112 4519
N (287610 nm} 2106260  SRBR 272083 1128118.0  1607.0
Cr (287,716 i) & 1MB.0 SRER 3842 1448753 13220
Cu (324754 nm) =100 SER: 4n2 3414857 67O
A (308,152 n) =264 5BR 146 2353216 150438
3 {453 408 nm) =600 S8R 83 BIGI01S  4EBIAA
K (TES 451 nm) 2240 S8R 312 T2 44017
Page 3 of 4
nanshinuqu
Procision Test Fase
Radal
Elament a
Wales % RE0
s {188 950 nm) 5260 122
Se (196,026 nmy) =260 076
Zn 213857 nm) 2150 0.33
P (220,383 nmj) 280 088
M (257 610 i) 5180 045
Al {386,152 reri) 5180 a3
Ba (493408 nm) 5180 as8
K (TBE431 nm) 5150 ik}
#rial
Eiamar| Wavelngth  Specificaion  Measured
Walug % RSD
A (188580 o) %150 [i1-5]
B {106,008 nmj 5180 aar
Zn (206,200 o) 5180 a8
Zn (213.857 nm) 2150 46
©d (214,438 nm) 2150 k]
P {220,353 nm) 5180 03
M (257 810 nm) 5180 ass
Cr (267,716 nen) 5150 0
| Cu (k24754 nmy 5150 06
A1 (384,152 i) 5180 0e3
@ (453,408 ) 5150 oes
K (766,481 nim}. =1.50 113
Faga£ald

wnshinugu

[ Resalution Tost Pass
Ekenant Wavslength Speciication  Widih
N{174.213 nm) 540 1]
A5 (188 880 nm) sB.20 E.08
C (193,027 nm) s 150 B33
Ma (202,092 nm} =820 %1
Cr (206 158 nivy) 1340 B58

| Zn (213,857 nm) 2870 873
P (2200353 nm) %450 702
Co F28.615 e} 517.20 11,85
Ba (230,424 nm) <940 7.30
W (257 810 pe) £13.20 A45
B (260558 nim) =030 14,08
O (287716 am) =100 Ta2
Cu (324754 nen) = 2500 18.88
i {327,385 nmi) £14.20 1.3
Sr {338,071 nm) 335 2418
Ba (455.405 nmj L4400 3328
Sr{4E0.T33 nmy) 3600 17a
Ba (493408 nm}) = 3600 2543
Ha (514,171 nmi} 54200 2527
Ar (876,283 nmj %7400 5687
K [TEE 451 reni} 5 BO.OO E5E8

|

Page2of4
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Senaitivity Test Pass
Fadial
Elamend Wavelangth  Specificalion  Malhod  Ratic Standard  Blak
A5 (188,960 nm) LT SRER 1686 12846 53.3
T (158,026 nm) =410 SRBR 1724 12568.0 0.7
2n (213857 ren) FRT-aT] SRER  £700.8 53870.1 1307
Pt (220.353 nm} ELL] SRER 2380 MNo0E 1557
M (257 610 nm) 235980 SRER 145501 3183881 47z
A1(396.152 nm) 214 SBR 15 585105 ATE16
B (481540 rem) 230 SER mas TAN0BIEE 145143
K {TEE 481 rem) =18 SBR T4 17EAB7 140240
il
Elemert Wavalenglh  Specification  Muthod  Riatio Standard  Blank
As (188560 nm) = 200.0 ERBR 2945 27062 142.8
Se (186.008 nmj =158.0 SRER 1B8.0 AR & :mEG
In (206200 rm) 20 SRER 10882 127648 1363
Zn (113,857 rm) = 17430 SRER 75642 1588838 a7
Ca (214,430 nm) z42ET 0 SRER 66471 182817 304
Ph [£20.353 nem) 73200 SRER 5183 12290.7 5308
Mn (257 810 nm}) = WE25.0 SRER  Z002S 1MBAELE 139032
Cr {267.718 nmj) = 10450 SRER 43555 1733434 18478
Cu (324,754 nm) z 180 SBR ELE ] 10030 TEGOS
A (386,152 nm) 8.0 SBR 186 740205 1B4GEE
[Bar (453400 nm) 2600 SBR N6 BOZEII S 441221
K (786451 nm) 240 SBR w7 105214 41TTE
Fagedafa
wnashimuqu
Precision Test Pass
Radial
Bt Wawdength Speciication  Messured
Valis % RSD
g (186,560 rev) 260 &S
54 {196,026 nmy 2280 128
Zn {213,857 nm} 2150 D42
Po (220353 nmj =260 12
Mn (257 810 nmi) 5160 (1]
A1 {366,152 nvmi} 5150 047
B (483,408 nir) 3150 068
K [TE5.431 nm) %150 a5y
ol
Elerngnl Wavelength  Soecificafion  Measured
“ale % RED
As {185 880 nm) =150 a.42
Se (196 028 rmi) 5180 86
Zn (206,200 nm) 150 042
Zn [F13857 nm) 150 .54
©d {214.438 nm) 150 0.4z
P (220.353 ren) s1i80 (1]
Wi (257610 nm) s 150 .54
Gr (267 716 nm) 150 D45
Gu (324 754 nm) =150 0ES
Al (388152 nmi 150 e
B (453408 nm) £1.50 V]
¥, (TEE. 491 ) 5150 100
Fage 4 of 4
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Raport Summary

Instrument Madal Agieni 510005110 VIV ICP-DES
Insirument ID CEOTIARGE018A
Instrument Serial Mumber MY 18030007
Saltwara Version EERE:
Firraware Version a4z
Tested By Kanyakom S
Tast Compiatad On 11132023 11:15:43 AM
Result Summary
Subsystem Communications Test Pass
Al Flow Tas Pass
Wéater Flow Test Pass
Giare: Flonws Test Pass
RF Generator Tast Eass
Carmera Tesl Pass
| Cpiics Tesl Skippad
Adtvarnced Valva Systemn Test Skipped
Resakficn Test Exippad
Sansitivily Tesl Shippad
Preciian Test Sk
Sulisystom Communications Test Pass.
i Alr Florw Test Fass
30t Alr Fiow {refstive  T5% A¥ Flow (relalive
spaad) Bpaed)
1400 20.00
Water Flow Test Pass
FF Waler FlowiLimin)  Camer Water Flow  Water inlst Temperature
[LAmin) I"C)
127 L3 20.a7
Pageaf2
]
enansliruau
Gas Flaws Test Pass
Mabulzer ActualFlow  Back Aundliary Aciual Flow Back
Targad Flow Pressure Targel Fiow Prassura
ar 0w Imez 2.00 2.00 RRERE]
Maksup Actual Flow  Back Plasma Actual Flow  Back
Tangsl Flow Frassura Target Flow Frasirn
200 200 & 1800 704 <R b
RF Generator Test Pass
RF Power Supply Tesl Pazaad
FF Power Supply (V) 147,380
FF Oscilator Test Fassed
FF Oscillalor Fraguency 25843
MMz}
tivork Goll Cumant (4) 42210

FiF Powar Supply Current (&) 1800

Camera Test Pass
Integraticen Time  Slandsd Deviglion  Slatus
[rs)

Eleciranc Offest Test 000 5351 [Passed
Dark Cumani Tesl B0CO k] Pasaad
Array Test ] Qa2 Pazsed
Linaarly Tesl o118 Passad
Faga 2 of 2
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PerkinElmer’

For the Better

Component List

Component | Specific Model Sarial # Configuratian Notes
FinAACIER0F PRES2DO31902 Syngistic'V 40.1.15935
Fias 1 00Maw install) 100528040501

PinAAcle 900F
e Maintenance Report Parts Lists

Parts Included with the PM

Part Number {if
applicable) " n
BOSO1696 Fan Filtters WA
MAIHIISE Q-Bing Kitx for Sampling Infreduction | Stainfess Soeaks Nebulizerh (s
NIIG015T O-Ring Kes for Samplng seroduction | Plaitic Netsulteg L
[[DET SR 1Y faplacemant Acetylene Fiter Cartridge NA
THOO10Z2 Replacament Air Filer Carridge LIty
Additional Reagents and Standards Required for PM
Part Nursibar
o # | Espired Date
(it agpli ) Deseriptian Cuuafity Batch/flot b
LEEISUEE] 1002 mg/'L Copper Standard AR 27390 Apr 2025

Company Name: UAE Consultant Co,, LTD.

. Additional Reagents and Standards Requingd for PM |Custamar Supgart Solution)
Instrument Location: 41 Sukumvhit Rd.,

Part Mumbser [if e Expiration
Descrigtion Craantity Baich/Lot &
Phra Khanong, Bangkok 10260 npplicable) Date fawfir}
LTy I Wpter 250 ml AR AR
Instrument Serial No.: PFBS20031902 Ha 0.5% HADy 250 ml an T

Date:  14-May-2024

IPlrJ\..'h.in: Q00F Preveditive Mai

uice Fipart (PM) Page 2 0f T |

. .
wneslumuny wnaslupaunu
PinAAcle 900F Preventive Maintenanice (PM)
Compasy Name: ] United Analyst and Engisering Coraultant Co, LTC: :
Additional Tools Reguined for P
Address &1 Suburmvhit Rel, Phra Khanang, Bangleok 1HIS0
| Onstrumet Location):
PFES20031502 P Numbar: 1062 IPoix tua i Description Gsantity Serial #
Sarial Mumber: E [ applicabla)
Custommes Hame e Telephons i -
K. Yamdu et K130 0.2 Meutral dermity Slter 1 V01 HO083015
(# applicable]: Mumber:
et Sugipirt rvice . 1 2 SR 3 ae01
Cltocest K thayanan o ::" WO-02THTI00 wA1300 YT —— 1 ey
Engineer Narme; Nearnber: N Sytem 3 0OL Drer 1 3030997
Mt PM Dus
Date PR Performad: 1Ry 2034 Diatas: 14-Hew-2024 WANSOAEE Ao Sepwteen 3 EDL i Tn1eE
! IDowmR YY)
[T € Luswing HIL 1 050419-030180
Standard Labes Hours to Complete P : B hous NI050105 PoT— 1 215020001
KINS0L35 K Lusina HEL 1 030219-010030
Part Numibar Release Publication Date } P T T T
0ST0145 Revd a larisary 2008 PerkinElmer”
The perpase of this PR n to anssre the contiveed funclinality of tha Pirdide 3U0F by mpecting ans
raplatingany wam ar damaged part, Tl serdce shockd crly e perdanmied iy 3 traires praantatve ol
PerbinEimer.
Thie cisomer shoud pre thir e hod befoee the PR begin.
Geren Isinacilenc .
The cuthomes mutt prowile the eginéer Spertonal dats 1 demarsirate ol iRstmens gerlormance pioe 16
Starting the P
Bwirgs OOk Wi The cuttomar basber g any shangar that may alTect the cusiomer's axshah o clfyration.
-up of wystorn safbmare and/or cata film.
st wacd Ba wigned by an sihorted Perkintime: asd customer neprewsstats ard loft sith
FM tiichoar and mitrarie:
Caprpright informatian
This Bocument containe proprieling ITorMaton mat is protected by copyright, &1 righs o resenved
iy gar of This pebiicatinn = ey be reprodured i ary (orm whatsever ar Lransiated inge any linguage wilhéit the
priar, writsen permnsion of ParkinElmer, inc
Cosryright @ 2003 Perintiar, inc.
Trisirmrks
Regiatarnd =arnis, rdemarks, #ir. ued in this deeumen, even when not wpscficaly mafied o wch, are g
by b Parkingiress is 3 regiered iradermark of PaskinEimer, e A0 oeser e
rat cowad bip Pirnie, b by clarian th are depected here
Facept an apaciically 361 forh i its terma and canditions of sale, PerkinEimer makes e Waesity of any &nd
whb regard bz this dosusent, Inclsding, bet nst Ermited 1o, The impled waeranties of merchanssbifty and
Pitrnas for a partkie: perpose
PerkisEimer shal not be s 17 incidentsl o comeguntisl damages i conrection with th feiishing of wse of
this dacumen.
[Pintacte po0e Prevetive Maimenancs Regort (FM1 Puge 1067 |
IPln.\Aﬂe S Freventive Mamienance Report (M) Page Jof 7 I

onalumuRy onanslumumu



Procedure Checklist

Ui |+ ] e chvech oY thiske 168 b4 the dheehbst that barwe b completed.

1. Genoral:

¥l Review the mstruamant pariomance with th castomes and dooumant any recent
prokle

¥ Irspert the omtomer log book and make any appropriate PA entres

¥ Berfurm general inspection of system for cheanfiness,

2. PC instrament Softwane:
¥ iratnament Sottware user files/databases archived, packed, andfor deleted as needed.

3. Machanical:

¥ irapect and clean all fans and filters. Aeplace fiters f recessary

¥ irspect ol g limes for leaks andyor weer, Beplace # nesced.

¥ Ciean exterior of the instrument.

¥ imzpect the burner head, burmer chamber, and nebulizer. Ciean {f reeded a5 stated in the
Hardware Guide.

) Crmeek; burner e dimensiors with the feeler gavge a3 siaved in the Fardware Guide in the
anterance chapter section on cleaning the bumer head and checking sloth width.
Reglace If ot of specfication

¥ Check the condiion of the end cap, burner head, and netulizer O-vings, Replace & necessary,

¥ Creck: the drain syster for signs of wear. Replace warm ar damaged perts

¥ Visalby chack for praper flame conditions when igeiting the Air-CIHE and N20-C3H2 Sames.
|ifapplcable)

A, Eectrical:

) Inspect P boands. Dean i necessary.

) Careduity check all Imtemai and external cable connections.

) Check instrument firmware redsons upgrade to current kevels (F necessany|

¥ s Dingnasties Tent within the Advanced furction of the Spectrameter page, Sheck the
rests in the service Ing folder in e Spectrometer B3 Log Viewsr.

5. Optics:
¥ brngect and clean the sample comgartment windows, # needed,
¥ wrepect optics. Cean or replace H necessary,

B Gasses:

] iarily that the Gasses susplied ba the imtnimerd are within the pressune sod purity
specifications found in the FindAds 200 Series Pre-instalation Checklise 508
| Vesify that the scetylene Slber and air filter element is dry. Regiace if neomsseny,

[ Fintncte 90F Prevesiive Maistenance Report (#1) Pageanl? |

wonaslumuny

T. Aama intertock Chack:
Diescription: Check to ensane that all afety inberiocks are claisd,

Paramater Spmcification Test Besults: P Fail
Pharrs Serar AlfCH, Flame correctly shiets dorws. | Acthe Passad
Drain Samar Al Flame correctly shuts Soms At Pasaad
Ketulger Saranr Al Flame correctly shuts doms At Passed
€, Prasure Senssr AlnfCaH, Flama carectly shuts domn | Acthoe Pasted
B PSP SN AirfTH  Flame comectly shuts down | Active Fassad
et | e e [ [P

8 Afrer PM Periomeance tests;

5.1 Detector Linzarity with Banum
Description: Ermeres that the detector s linear in the Wsitde Range.

‘Cenificase Vale
Paramtar Spucification 3t553.6 o (Abe.) Test Resulis PussFall
1,0 NE Fitar + 9% from Cart. s 10043 Passed
O.E 4 ND Fier & 5% from Cart 195 015884 Pasaad

BT BaseNne Mol af 1.0 Absorbance with Baniurm
Descrigtion: Ensures that a high absorbance wil not produce exesshe roise.

Parameter Spacification Rty PassFall

stardard Grastion FREm 0oz Pasned

B3 A4 Basiing Novse with Copper
Deseription: Check baseline noise.

Parameter Specification [ Fana il
Stanclai Dirviation S0l ooz Passad
| it 30F Prevestive Mainiensce Repor {EM} Fage 0 |

mna‘u‘Lﬁmuqu

.4 {1 Dockground Compensation with Copper
Duscription: Warias the insiruments abifty 1o compereate for Background absanption.

Paramatesr Specification Ry Paria T ail

Srardard Dwdstion. oo filen] Passed

85 A4-BG Boseliowe Nnise with Coppar
Drescription: Envares that background conrection does not produce escesshis aoise.

Paramater dpecification Resuls Pas fFail

standard Destation ) G0z Passad

BEAABG Beselne Nobie wilh Arsemic

Description: Ensures that background correction does Aol Broducs excestie nois ot a low
wirsslength,

Paramuter Spedification Fesslts PamyFail

Standan Devlatien e ooz Passed

£.7 Fiame Sensithily
Description: instrument Sensiihity checied agaire Copper standand.

Samndsed Coppes Sunsitivity Specification | Reuds(Abs) | PasyFuil
5 Mgl Sarithdty 55 Meb (1 applcaliia) 502250 b [ Mol Speiicabin
2 L. Sensitieity HS Nt [1f izptica bl SIS OENIE Pagemd
1 Rirviea:

1 meviaw with thi customer PM work garfaramed

*] Reviaw winh the customier routing malntananc prochiuri.

#] Bscuss recommended customer suppied materials 1o have on hand.
#] dteach 1) asicher.

| Pt cte 95E Preverdive Mairtemasee Repers (#44) Page 0r7 |

wnenslueauny

Additional Comments

Additional Commaents Regarding the PM

Review

The preventive maintenance checks and i sppdficable perormance tests for FindAske S00F hove
bean compheced.

P of Prasenshon Maistenancs:
Autharized PerkinElmer Represantative: Data:
/ﬁ‘ Ti-hlay-2024
: AP
Authorized Customer Representativets, Darte:
AW ool
o

| Firuhiute 50U Freventive hsinsmasce Repers () Fage 151 |

mna‘n‘lﬁmuqu



CrossLab

From ey s o

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilertt Preventive Maintenance provides factory recommendad senace for your analytical
nstruments b assure reliable aparation and the socuracy of your results

Defivered by highly trained and cenifed service engineers using geruine Agilent pans and
supplies, Aglent Prevenitive Maintenance provides whel you need 1o reducs unglanned downtime
ared keep your systems apenating et their peak perfomnanca

This chacklist is used as 3 guide for completing the prevertive mantenance tasks & signed copy

of this checklist is provided for your records.

Pedsion ATL lasued 21 Januery 2022 i
Dogument Hasmber. GAI14-3007S Fage Lot ¥ ‘:}
B Agilent Technalogies, lo. 7077 #

Aegilernt £100, 5110 Preventies Maintenance Checklis|

- Agilent

wnansbimuqu

CréssLab

Framm Irsigh In Duicorms

Introduction

Customer Information

Revtmom A T2 lesusd 21 Jamry 30070
Duscurrut Humizer: GEIH3007S Pt Belf W
& Ak Tashralogies. e 2022

Cugtonners shauld provede ell necessary operating sugpiies upan request of the engineer.

A custorner representative should be svalable to the engneer while perfarming the preveniive
rrainterance procedures. Customers ane responsible for requiar rraintenance and are
encouraged bo observe the sendce regresentative,

Any pans not induded in the Pans Lists section of this document ané nol part af 1he
recommended Prevantive Maintenance service nar are they included in the price of this
samica

i & system reguires the use of extra or spacial procedures sdior parts for the mainenancs
sarvice, then thess must be ordered separately and charged a3 a repair, which may incur
additional costs

For custome s using HF applicatons, the instrument should b retumed to its standard
Sample intraduction systam,

.- Agilent

wnmshinugu

Agiert 5100, 5710 Prissentive Mainberance Checklst

CréssLab

Praen Iraight 12 Dcoree

Important Customer Web Links

-

Prwgion 8.0, issued 21 Jaruaey O3
Document Humber, GE 3440075 Fugedor K
& Aplent Teohmologres. ino. 2022

Agilent 5100, 5110 Prevengyve Maimenanos Checkdst

Tor acoess Agilent Universily, wisit hitp /fwww.agilent.comicrosstabiunmersity to leam about
Trainmng options, which include online, clagsroon and ongite delivery. A training specialist can
wiork drectly with you 10 help determing your bast options.

To sccess the Agilent Resource Center web page, visit biips S fwww agilent corm/er
us/egilertrescurces. The fallewing informration 1opics are vailable

+ Sample Prep and Containmment
+  Chamics Standards
+ Analysis
+  Sarvice and Support
*  Application Workflows
The Agilent Community is an excallent placa to pet anzswers, colabarate with others soout

applications and Agler pro 5, and find in-depth doourments and videos relevant to dgikent
Technalogies. Visit hips/foommunity aglent cormywelcome

Wideos abaut specific preparaton requirements for your instrument can be found by
searching the Agilent YouTube channel at htlps)Ywww, youtube com/fusenaglent

Need 10 place & sandce call? Flexibie Repair Options | Agilent

- Agilent

enanslinuau

CrossLab

Frten inaigh i Chicowm

Service Engineer's Responsibilities

Reepion AT Issied 20 dsmuany 222
Docurrent Humber GRILLSTS P 18
@ Agdent Technalogees, Inc N137

Contact the customer and ensune that all necessary supples are available befone the
preventive rmaintenance visi

Qnly select those pages that relate 1o the system or module being seniced
Complete emply fields with the relevant information.
Complete the relevan chackboes inthe checklist using ether a "X of tick mark "

Check “Service not applicable” check boaxas 1o r
appropnate

e sErvicesMNasks nol delivendd, as
Complete the Preventive Mairienance services in the miest logical onder rekevan to the
Individual systern servica in the order of the 1asks §sted

Complete the Service Review Saction 10gether with the custormer

Corrplete the fislds far page nurnbers at the foot of each selected page

Add refevant page rumbers to selecied pages and complete the total number of pages field in
the Servce Camplelion saclion

Ask the custamer to sign the Service Verification section including the custamer's and your
signature.

Agilent

nanshimunu



Agilent
Agibent 5100, §114 Preventive Msintenance Checkit CrossLab
Fravm inmght b Cucorms:
Instrument Maintenance

System Information

O Check this bax if an instrument cenfiguration report is sttached instead of complating the
table

|Ima-|-mhi-nmdl! | Bno DY 1GP-0ES

| Instrusment System Site and Lacation | g

|unwcmmmwmmm Ligt the Serial Numbers of each Comporent

1 G waR ¥ 1903 ase
2

H

4

5

L1

7/

]

Ll

ICP-DES Configuraticn Table Circle the type or write In the type if other

| Hebubze Type Sy (Dretiat ) Cories | Other

Sgrap Chamber Cychoni: Singbe Pass ycionic Doutin Pzl Dvher

Tarcn T

Tarn Type tine Prece {Sermi Demountiblg] Fully Demontibie | Oibar
[ — 2amm (Lermer) 1 arim| Cukeam | e
[ @mclmm

Parwiior A D2 anued 21 ey 2002
Decushens Hunber G0 +0075 Pae Bt
© Agie Tehnobogies, nc. 2022
Agiant
gt 5100, 510 Prevartivg Muiisnsroe Checklst CrossLab

From bmgee: m hazzra

Preparation

d Discuss any specific issues with the customer before starting
B Review the nstument logbook for recorded prablerms and comments
# Save instrument control settings befare stariing the procedure.
Perform & gereral inspaction af the system for cleanliness
@ Check far proper instaflation of parts, assemblies, senscrs ete.
Chack system for required instalation of companents and implementation ol Seice Moles

Check for requined firmware/saftwane updates and verify with customers if they would e
tham instalied,

==

customer ta ingtall it @ik

Ask the customer to rermove ey semples from the ICP-0ES sample inrodustion sres, sl
sampler or arourd the ICP-OES.

B O

Rednion AGZ Isssed 71 Janiary B2
Disciment Kb GV 1450075 ageb ol
& Aghant Tectnckogas, Inc. 3077

[For HF application systems, if standard sarmgle intreduction systern was not installed, ask the

ilent
Agilem 5100, 5110 Prvenibe Maistanance Checklisn CF&SSLﬂh

From irsight 1o Dexorm

Preventive Maintenance Procedures

Record Pre-PM instrument performance
IZ" Run Instrurment Perforrmance (st
Resord results in Instirument Performance Test Results Table — Pre-Pi

Clean and inspect ICP-OES system

i Look for ary abwious external darnage ar problems.

Inspect water cooling hoses, gas lines and pawer cord for expessive wear or damage
Perform a general internal inspection of the sysiern lor excesse dust accurmulation, clean if
NECessary.

Inspect sample ntrosuction componens and récard any required mainkenance in the Service
Engineer Comments and nctify the custonnes &5 the reguined sctions regquined.

Recard the instrument opearating canditions in the ICF-DES Siatus Results Table,

Replace the palyehreenater purge filte:

Replace 1he radial pre-aplics window

Replace the axial pre-ootics window for SVT and WDV instrumsnts

Check exhaust flow for the comect positve extraction at the eshaust duct to irsure they mest
minirmum specifications

Replace air inket dust filier

Replace high capacity air inlet dust fiter element if installed. ¥AR

@ Rernave and clean nstrument water iniet fiter.

BB

0B EBERERERE B

Agilent Water Recirculator

O Servics vt applcable
@ Drain eoaling luid ard rermave sy panicles fram the chilker reserair
Rerrave, Cléan and réinstall water infst metal mesh filter if present
@ R fill wath Agikent Cond Clear coaling flusd
Clean the coolng systemn Air filter and the condenser.

Rewimion: A, ssued 21 Janoary 2022
Dorment Humser G 482075 Fape o
& aglert Tchreloges tnc. {077

Agilers $100, 5110 Prevermive Mamterance Checkist Cl%hsné Lab

P iraight 1o G

SPS 3 Auto Sampler

Iﬁ. Service not applicable

Power cycle the autcsampler and werify successful initalzation.
Irespect X and £ axis belts for wear. Feplace iz necessary.
Clean X and 2 awis shde shafis:

Uzing custormer's racks and the Aglent saftwane mowe the sarple probe to the 4 outermost
COMErs &nd rinsa par, ensure that the prabe ks aparodmately cenened in the vial

oooo

SPS 4 Auto sampler

? service not applicable

O Clean the spill tray, rack ocation mat, end frames and chassis with a damp soft cloth and
diluted mild detengent

Clean e auts sampher caver paneds, if cover kit is installed, with domestic window cleaner
Cheeck the ¥-axis and Z-axis drive belts for cracks, spits, damagead teeth, ancessve
freing, eoler changes or degradation fram furmes

Check the X-axis, Theta-axis and Z-axis FFC cablés far cracks, incarest pesitionng. damaged
eges or damaged connecion

Fumg Tubing Replacement. Replace periataltic pump lubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the wastedrinss botiles

Test using cugtomer's trey snd move the sampla probe 1o he sameale vial 1, wash vial and

rinse part and ersure that the praba iz centered in the wigl, If not use cabbration wizard and
calibrate the pasitian

o o o oo

AVS 4, 6, 7 Advanced Valve System

@ Sarvice nat applicable

O Repdace vale rotor seal

O Check fittings for aigrs of leaks

O Cheek ubing including sutosampler tubing Tor kinks o emesshe wear
O Check bigh flow purng for signs of |eaks

s AL, lasoed 31 Jarvoany 3532
Documen Mumber 3 H0075 Pugeth ot 1
& Aghent Tehnoiogies, e 2122




il
Agilermt 51005110 Preventive Maimensncs Chechist C%E&Lﬂh

From besighe tn Dhcarms

ICP-0ES adjustment

# Check pasitian of Zn peak, adjust if required.

B Check Argan Ratio, adjust to specifiad value if required
Perform Detector Calibration.

# Perform Insiruemant Catbration.

Record Post-PM instrument performance

B Run Instrument Performence test.
# Fecord results In instrument Perfommanc Test Resuita Table - Post PM
# For systems using ICP Expert version 7.3 end abowe, nun the folawing Instrument tests

! Subsystern Communications Test
Hir Flow

& water Fiow
Gas Flows

o' aF Generstor

& Carrera Test

@ Oplics Test

@ Mobulizer Test

I?{memm the result in the Instrument Test Resulis Table

P d 02 Issasd 21 Janiary 2007
Degument Wumicer: BEILEG00TE e L
O Agher; Tecrnoioges. InG. 7022

{} Agilent

wnashimuqu

CréssLab

Fors g b e

Agika SY00, 5110 Presarniog Msintinsesss Chiskis

Restore Instrument

O For HF applications. esk the custamer ta reinstall their sample ntraduction zystem, FH0
Laawa systermn inan idke statec on and purging

Guidanca: If the Phi sarvics s performed peios to a qualification senvice, then use the
qualificaticn procedure a5 & guide for final instrument set up and checkoutl.

Service Review

@ Astach available reporis/printouts of all fests o this documentation

B Record the Preventive Maintenance service sctivity in the customers recardsoghoak.

@ Record the PM event in the Smarl Alens legbosk, il appleable

@ Updatesesst instiument mainlEnarce Courlens as appreprise

# Affix the PM stickar to the system or instrument lagbook based on the customer's requast
Complete the Senvce Engineer Comments section if there are addional comments:

@ Raview this servica, parts replacad, and test results obtamed with the custamer,

I tha instrument firmeare was updated. record the details of the chenge in the Sarvice
Engineer's Comments box Systems in a compliant enviranment may need additanal
docurmentatian.

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

Pewision A T2 aused 21 Jinuary 2022
Deoument Kumber BB &S0075 ruget0ar M

- Agilent

wnmshinugu

Agilent 5300, 5770 Prevemtve Mantenanos Cheoidst

CréssLab

Fioen Besight 1o Do

Test Results

Instrument Performance Test Results Table
Mete: These measuraments do not form part of any apecification and are for reference only.

Pre PM Sensilivity Check Post PM Sensfliviy Check

HRadial Auxlal + Radial Aial*
In 213857 nm SABR gy LA L00.% ) Gld L
MATETEDRSAR: | yagwiln 71285.3 145601 L44aL-§
1306150 een 53R WA & & w3 V56
me1.nmm .0 N1 £l ELTn |

* Axial result is mot applicable Tor GBOT 644, GADT 244 Radial View nstuments.

Instrument Test Results Table

Hate: The Instrumient Test results are for systems using ICP Expert verson 7.3 and abova only.
Instrument Test Aosult
Subsystern Communications Tast | Paus
Pl o I ‘ Tosa
sz foss
Gk R | s
HF Generator _Fa;b
ComnTan Pass
Ppikes Temt Pasy
hisbukizer st PHS:

Riirvcici i (1) lrscd 31 Sarnsany 2012
Docemens N G0 $0075 Page L of 1%
© hgilens Technoiogies, I, 2022

CrossLab

Fi Seaagh 10 Ertiier

Agient 500, 51710 Prewsnv Mantirance Checkls

ICP-0ES Status Results Table

Mete: Thesse measuraments do nod form part of any specification and are for refenence onrly.

Moasuramant Standky Mode Plasma tn
Melin Vbine 15.15% hud 116 518 AL
Mains Curnt PRLL .1 FEIL a
Iretrument Ternperalure I8 0 " 254 ‘c
FF A Flow |Seracs sposid] .o He e i ':z_
Phisen Extuingss) Tanperalue Mo messurement 9.2 ©
Wiier Ao Dscilalor o misasunament 187 Lirsan
Wisiter Flizen Dtacton 0o Limin oo Limin
Witer Inlet Temperature ) c % T
Fokcheomator Temperaiue 15.0 <z 35 &
COT Tempersture -1 b =B 4 =
Thermal Statlicer 5.0 b 5.0 T
#Argon Bupply Fressure T LR-TY W 0% el KPR
Purge Gas Supply Frassuree) i . cza | v
Dption Gas Supply Fressure®] = WP [ kFa
Hebulizer Flow Ma misasunament 0. Livwin |
Hebulizer Back Pressure o misagastiriien AGG-30 kPa
Flasma Gas Flow Ha measurement: n.ay Limin
Auniliany Gas Flow Pl rmiisa sasramient _.:I.-.-Uu Liin
PF Powar Ha mesuement W 5 W
FRF Supply Curment o measurement T A!
FRF Supnly Voltage M M3 Sasraent 48 & Ay ) W
1 If option installed

Reason &0Z ssued 20 Janeary 2022
Dizcurmen Mumber GAOI4-3075 Fage Lol 1
& igiart Tachiciogan, I 27




Agilent
Agilerr 5100, 5170 Presenihes Mainienance Checklst CrDSSLah

Fiars Wit 1o Dusoornd

Consumed PM Parts

Frodusct or Madels Quantity

‘Part Desoription Fart Number where used consumed
GA00A, GEO 1A,
Hontal Pra-Dptic: Windioe GEDEA014 CANA/CA01EA ]
Rexdial Pre-Optic Windos GECD-88015 i 1
el P ; gl ‘Waler
Aepleit] Cool Chesr Coolant Aud Frea-oar Acrculdior -
Purge G Filter GE0TH0136 A 3
Air ket Tior GEOD-EA000 Al 4
High Cagacity Air Filier G -0 189 optionsl £
Rotor seal Tor &7 port valve for AVSET GEAGAE00 GAaa 495 -
Bmior seal for 4 port vaie dor AVS4 GE453-A0000 ERaE -
';i;sesliulml:nnumwmzimml:ln GEIBEN gpEd -
Barb ponnector 2.5mmel Smm 0 GB410-EDT PS4 -
PC it Tt g AM ca % Sai i, 3m GEHDE012 5054 =
Additicnal Parts may b required fram engineer's stock:
X s A balkt 5410047500 553 -
Z awfs drive belt a00era0 8PS 3 -
PReristatio pump iubing, FYT Sobvaflex 3 o
fndged ATO045000 8RR 4 -

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

[ Section Mot Applicable

Prodhcd or Modsl# Quantiy
Part Deacription Part Humbiar whara used

Fedsion A issued 21 Jonuary 3122
Documen Humber GRG0 Page e 14
O Agient Tecarminges, ne. 3007

Agilent
Agplerr 5100, 5110 Freventive Maimsnence Creckist CrDsSI.,ab
o bigie 1 Duacorme
Signature Page

Service Engineer Comments (optional)

| 1 there are any specific peints you wish to note a5 pant of perfarming th installaticn or oiher
iterns af interest far the customer, pleasa write in this box

Service Verification

Report Summary

Ingtrument Modal Agient S10008110 VOV ICP-0ES
Instrument I CE1IAGED 5

lingbrument Serial Number MY 18030007

Fofware Version TAN8507

Firmare Versian k]

Tesied By Karymkom 5,

Test Complzied On TIMI2023 B18:24 AW

Result Summary

Subaystom Commurscalions Test Sxipped
2 Fiow Test Skipped
Wwilﬂ.w\"leu Shinpad
Gas Flows Tast Skipped
FF Ganarstor Test Shipped
Camera Tast Exipped
Optics Test Skipped
Advanced Valva Byalem Tes! Skipped
Risaksion Test Pats.
Sensitivity Test Fail
Pracisian Test Pass

Page 1cf4

enansliruau

Servios Aequest Mumber.
G085 3010

Gerace Enginier barmrs
Ka\«m:mm S

Servics Engmest Signatre
Kan‘;nm 2

Toral numicer of pages in this document

1%

Paranion: AT, tonsed 11 Juranry 2002
Document busnber:. CHM4-0TE
© Agilent Technologies, ng. 2122

Diade Zenvice Compleied:
A8 Moy 2013

Chestormer Name

-qPLu;in 0 nL:O'ﬂ%

Cmtornar Signsiure

Aghor Un'knnﬁ

Pagelat -

Renchtion Tast Fass
Elamant Wavelangth  Specificalion  Widih
H(174:213 nm) 5940 3=
As (188,980 ) 2320 812
C (183:027 nm) ERIT ] B3
Mo (202,032 nm) 5820 B35
Cr {208,188 rem) £13.40 859
Zn (213,857 nemi) 870 B4
P (220,353 nm} 2950 7085
Co (220618 nm) 1720 1168
B {230 424 nin} 940 Ta7
Win (257 &10 nm) =13.30 G545
Win (250,588 nm) £20.30 14.18
Gr {267,716 nm) ERLL a0
Cu (324,754 pm) £25.00 1289
G (327 395 nim) = M0 1128
5 (338.071 nir) 30,50 2445
Ba [455 403 nm) =44.00 a2
51 (460.733 nir) = 36,00 173
Bia (453 408 nm} 53800 2547
Ba [514.171 nm) 42,00 2543
Ar {575,283 nm) £74.00 050
K {TEE 431 nm} 580,00 6533

Page 2 ofd

wnanshimunu




Report Summary

Instnunent Modsl Aglant 510005110 WOV IGP.OES
Instrament 1D GEI1AMGENSA

Instrumant Saral Nursar ATY 18030001

Software Versicn 7.3.1.8507

Finraaia Varaian 342
Tested By Karyakam 5.
Tesl Completed On TIM 2023 11:10:02 AM
Result Summary

Subsystem Commirications Test Pazz.
A Flow Test Shpped
Wiatar Flow Tast Sipped
Gas Flows Tast Skipped
RF Gerwaialor Test Shipped
Camera Test Shipped
Oplics Test Fass
Advanced Valve Systern Tes| Skigped
Feschution Test Pass.
Sensitivity Test —
Pracision Tesl Pass
Subayalésn Communications Test Pass
Optics Tast Pass.

Racial Auial
Inban gty I522064 4003312
Wawslength  TITIZ TIF212
Page 1of4

enansliruau

Senaitivity Tast Fail
Racial
Element Wavelength  Specfication Melhod  Rasio Standard  Blank
s (158,880 nm) 4B SRER 1420 9sas anT
So (196,026 non) =410 SRER 1089 5374 B75
2Zn (213857 nm) #4210 SRER 41903 443725 1B
P (220,353 nen) 2480 SRER 2138 5214 1254
An {267 610 nm) 235180 SRER 138810  27BE51T 4154
Al (399,152 nn) 234 S8R 121 522687 39843
B (453 408 nm) 2344 SBR 185.8 Z2043T2E 122800
 {TBE 451 nm} 218 38R B0 1074014 118767
sl
Esgrmn! Wiavelength Spacificaticn  Mathod  Ralio Standard Blani
s {1B2 950 nm} E208.0 SRER 1884 22850 1205
Sn (196 028 nm) 21580 SRER 1887 28137 2338
i {206 200 nm} 2.0 SRER 8050 101584 1230
Zn {213.857 nm) 17430 SRER  E34@9 1357605 3505
el {Z14.439 nm} 2472270 BRER 5574 53921.3 7ad
Pb (220362 nm) =3200 SRER 458 101112 4519
N (287610 nm} 2106260  SRBR 272083 1128118.0  1607.0
Cr (287,716 i) & 1MB.0 SRER 3842 1448753 13220
Cu (324754 nm) =100 SER: 4n2 3414857 67O
A (308,152 n) =264 5BR 146 2353216 150438
3 {453 408 nm) =600 S8R 83 BIGI01S  4EBIAA
K (TES 451 nm) 2240 S8R 312 T2 44017
Page 3 of 4
nanshinuqu
Procision Test Fase
Radal
Elament a
Wales % RE0
s {188 950 nm) 5260 122
Se (196,026 nmy) =260 076
Zn 213857 nm) 2150 0.33
P (220,383 nmj) 280 088
M (257 610 i) 5180 045
Al {386,152 reri) 5180 a3
Ba (493408 nm) 5180 as8
K (TBE431 nm) 5150 ik}
#rial
Eiamar| Wavelngth  Specificaion  Measured
Walug % RSD
A (188580 o) %150 [i1-5]
B {106,008 nmj 5180 aar
Zn (206,200 o) 5180 a8
Zn (213.857 nm) 2150 46
©d (214,438 nm) 2150 k]
P {220,353 nm) 5180 03
M (257 810 nm) 5180 ass
Cr (267,716 nen) 5150 0
| Cu (k24754 nmy 5150 06
A1 (384,152 i) 5180 0e3
@ (453,408 ) 5150 oes
K (766,481 nim}. =1.50 113
Faga£ald

wnshinugu

[ Resalution Tost Pass
Ekenant Wavslength Speciication  Widih
N{174.213 nm) 540 1]
A5 (188 880 nm) sB.20 E.08
C (193,027 nm) s 150 B33
Ma (202,092 nm} =820 %1
Cr (206 158 nivy) 1340 B58

| Zn (213,857 nm) 2870 873
P (2200353 nm) %450 702
Co F28.615 e} 517.20 11,85
Ba (230,424 nm) <940 7.30
W (257 810 pe) £13.20 A45
B (260558 nim) =030 14,08
O (287716 am) =100 Ta2
Cu (324754 nen) = 2500 18.88
i {327,385 nmi) £14.20 1.3
Sr {338,071 nm) 335 2418
Ba (455.405 nmj L4400 3328
Sr{4E0.T33 nmy) 3600 17a
Ba (493408 nm}) = 3600 2543
Ha (514,171 nmi} 54200 2527
Ar (876,283 nmj %7400 5687
K [TEE 451 reni} 5 BO.OO E5E8

|

Page2of4

nanshimuau




Senaitivity Test Pass
Fadial
Elamend Wavelangth  Specificalion  Malhod  Ratic Standard  Blak
A5 (188,960 nm) LT SRER 1686 12846 53.3
T (158,026 nm) =410 SRBR 1724 12568.0 0.7
2n (213857 ren) FRT-aT] SRER  £700.8 53870.1 1307
Pt (220.353 nm} ELL] SRER 2380 MNo0E 1557
M (257 610 nm) 235980 SRER 145501 3183881 47z
A1(396.152 nm) 214 SBR 15 585105 ATE16
B (481540 rem) 230 SER mas TAN0BIEE 145143
K {TEE 481 rem) =18 SBR T4 17EAB7 140240
il
Elemert Wavalenglh  Specification  Muthod  Riatio Standard  Blank
As (188560 nm) = 200.0 ERBR 2945 27062 142.8
Se (186.008 nmj =158.0 SRER 1B8.0 AR & :mEG
In (206200 rm) 20 SRER 10882 127648 1363
Zn (113,857 rm) = 17430 SRER 75642 1588838 a7
Ca (214,430 nm) z42ET 0 SRER 66471 182817 304
Ph [£20.353 nem) 73200 SRER 5183 12290.7 5308
Mn (257 810 nm}) = WE25.0 SRER  Z002S 1MBAELE 139032
Cr {267.718 nmj) = 10450 SRER 43555 1733434 18478
Cu (324,754 nm) z 180 SBR ELE ] 10030 TEGOS
A (386,152 nm) 8.0 SBR 186 740205 1B4GEE
[Bar (453400 nm) 2600 SBR N6 BOZEII S 441221
K (786451 nm) 240 SBR w7 105214 41TTE
Fagedafa
wnashimuqu
Precision Test Pass
Radial
Bt Wawdength Speciication  Messured
Valis % RSD
g (186,560 rev) 260 &S
54 {196,026 nmy 2280 128
Zn {213,857 nm} 2150 D42
Po (220353 nmj =260 12
Mn (257 810 nmi) 5160 (1]
A1 {366,152 nvmi} 5150 047
B (483,408 nir) 3150 068
K [TE5.431 nm) %150 a5y
ol
Elerngnl Wavelength  Soecificafion  Measured
“ale % RED
As {185 880 nm) =150 a.42
Se (196 028 rmi) 5180 86
Zn (206,200 nm) 150 042
Zn [F13857 nm) 150 .54
©d {214.438 nm) 150 0.4z
P (220.353 ren) s1i80 (1]
Wi (257610 nm) s 150 .54
Gr (267 716 nm) 150 D45
Gu (324 754 nm) =150 0ES
Al (388152 nmi 150 e
B (453408 nm) £1.50 V]
¥, (TEE. 491 ) 5150 100
Fage 4 of 4

wnshinugu

Raport Summary

Instrument Madal Agieni 510005110 VIV ICP-DES
Insirument ID CEOTIARGE018A
Instrument Serial Mumber MY 18030007
Saltwara Version EERE:
Firraware Version a4z
Tested By Kanyakom S
Tast Compiatad On 11132023 11:15:43 AM
Result Summary
Subsystem Communications Test Pass
Al Flow Tas Pass
Wéater Flow Test Pass
Giare: Flonws Test Pass
RF Generator Tast Eass
Carmera Tesl Pass
| Cpiics Tesl Skippad
Adtvarnced Valva Systemn Test Skipped
Resakficn Test Exippad
Sansitivily Tesl Shippad
Preciian Test Sk
Sulisystom Communications Test Pass.
i Alr Florw Test Fass
30t Alr Fiow {refstive  T5% A¥ Flow (relalive
spaad) Bpaed)
1400 20.00
Water Flow Test Pass
FF Waler FlowiLimin)  Camer Water Flow  Water inlst Temperature
[LAmin) I"C)
127 L3 20.a7
Pageaf2
]
enansliruau
Gas Flaws Test Pass
Mabulzer ActualFlow  Back Aundliary Aciual Flow Back
Targad Flow Pressure Targel Fiow Prassura
ar 0w Imez 2.00 2.00 RRERE]
Maksup Actual Flow  Back Plasma Actual Flow  Back
Tangsl Flow Frassura Target Flow Frasirn
200 200 & 1800 704 <R b
RF Generator Test Pass
RF Power Supply Tesl Pazaad
FF Power Supply (V) 147,380
FF Oscilator Test Fassed
FF Oscillalor Fraguency 25843
MMz}
tivork Goll Cumant (4) 42210

FiF Powar Supply Current (&) 1800

Camera Test Pass
Integraticen Time  Slandsd Deviglion  Slatus
[rs)

Eleciranc Offest Test 000 5351 [Passed
Dark Cumani Tesl B0CO k] Pasaad
Array Test ] Qa2 Pazsed
Linaarly Tesl o118 Passad
Faga 2 of 2
ai
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analytikjena

Maintenance Protocol

Atomic Fluorescence Spectrometer
« mercur DUO/
mercur DUO plus

enaslumunu
e T ey Ve VW P SR

analytikjena
Setiak-ho.: K170A0M53 Cugtamer-Mo.: CO4-006
Date: 3 February 2025 Carried auf by: Mr. Srichai Fak-0n
Malntanance with fallowing Operational Qualification (DQ) a

(requines a saparate O praioeal)

P Coripany vt gluda weuuidad woud ButifisTamousauauy 1rin
that AnnTing
Foumitamial winal Ui (Marcur Analysis)
i 3 mamgengy 41 oanain wEren mawe T
S e, Gy nFNEMTUAT 10260
Eotiniry Wzndlng
& Fhone
Fax
E-mail

enansluaunu

Maintenance works basic unit

ligtness visual chics ingice Mme Mercur A
wiswal check If goid-traps are broken ]
visual check if specirometer is contaminated %]
visual check of the fluorescence cell %]
visial chieck of the absarplon cell, incl. window A
reactor claaning @
check pumg-hase, if necessary change it A
chack swivel dive (SEV) A
check drying-nose, cutput gas-iguic-saparator @A
te5t Bubble-Sensor %]
chack gas flows %]
chvack Vol Naws, reagens 7]
recording stray light valuss 7]
masuremand with 30 ngl @
Maintenance works Autosampler Sarial Mo (LR
lubricate the dosing-winding (Teflon-gressa-aprey) =]
clean tha dosng cylindar, if necessary exchanga it =]
wibricate the winding system of the height drive with same draps of ail 8
eheck the tooihed bell =
chack the pesitian of the mechanical sicgpear [height: 13mm ) =
chack tha pump rate of mixing pump [<145 ASS2 typ Tai<20s ASSEE, hp. 10s) E
check the pump rate of washing cup =]
eheck he electical hage connections far good contact =
ehack the connectons af the magnetic vahes 8
chack tha desing hose for buckiing, f necesssry exchange it 8
.
onaslumunu
analytikjena
Device parameter :':::LMI ml
.:u;ua_l dT::k gm_ual tightness inside the Mercur .g_k - H -I:l‘ﬂng:ﬂ! Oj
isual eheck Goldiraps ak: A ehangea: [
wisual check specirameter
Flugrescanca call ok: B changes: O
Absorplion cel, incl, wirdoe ok i changed: O
lens ok: [A | echangea: [
Swivel drive (SEV) ok: F | changed: O
check pump hases ak: 1 changed: [
engck Moses and g CoNSCLons ok: A echangea: [
check and clean rascior ok: [ changed: [
check drying hose aulput Gas.liquid-seperator ok: B changed: [
eneek bubble-sensor lak: B mtak: [
Check gasflow |
Argon prassung vake 4 12-18 b 1.5 bar
Valee 1 O‘I;N':'La“ 0173 MLkwin
vvoz | 2 | omarme
Vw3 | 2NN oome
Yalve 4 a :'::::::" 0168 MLimin
Check lguidilow
A f.?mmn 2.5 miimin
Red.-agent i'f"r::""" 2.8 mibimin
Sample ‘:T;:T‘n 10 milfmin
Advantitious light - values ()] from file
[ 100 I o
204 a (1]
300 a L
350 a o
400 o a
450 2 1
800 4 4
550 w 9
575 14 13
00 T 18

analytikjena

onanslunIuey




A F e cell

Conditions,: maxconc,: 10pgl. PMT-woliage:

Blank-goluticn

withaut enrichment / FER 30 ngiL RS0 <3 %
Congditions.” max cenc.: 1.7l PMT-wollage: 444 v |

Blank-solution

wilh enrichment ! FBR 30 ng/L

( Foix, - facior | Intz ! Ity }
A A call

Blank-sodution

withaut errichment / FBR 100 nglL | per” o™ | pREaE 0

Commants

i IS

analytikjen.

B s o

"~ [nominal  [actual
value

value

|Int = 00015

| Int > 0,008
|RED =2 %
|>35

|Ext > 00012 | Ext.., 20052

amﬁeﬂ

Signature Tachnician

3 February 2025
Place, Date (DMK YY)

Service Report

Signature Customer

3 Fabruary 2025
Place, Date (DDMMYYYY)

enanslumunu

analytikjena

Bn ekt b mmiy

b 5 1 Bl Kb B, Pk B

Cowiomar's aidreas. | | Camurrers Rel b

i gluibe uevio usw e smeEmnd e
3 mmaigt 41 ouuggatn ussiuein v laus
mpairment e 10260

E{Mﬂllgmlrw;ml;-ﬂnhlﬂ]lm

[ esvatons e ar i (Thadaned L

Eme | Ferm =

dot Mo, 3G020TORE Usar - Afreiin Barvics B,
Istrument mosel © Wharcury | Sana Mo K1 TOAD15Y

Jowe apoves s 44

| Somwers vermon Mo 4710

[ Fapar RE}  GF Marnarasce (PR} O Irstuibeicn 0%y ) Wanandy 0 Appliceion (3P [ 5ie Prep (571 O Vsl

( Fault ! Choim ©_ rgrvgntive mgnfenancs Contract Year 025 (PM 676

D0 O Ewar Code

Aoty ek | ManTEnance work basic uni

& Check device parameten

- n::-bi”m-—.—:'dwﬂw

Check gas flaws

LT

0
® Chack liguid fre
= Check adwentiicus light-values

an,
-
¥

Repart fie;
Program version:

W2AE 1348 Page 18

CWIn ARSI TMPA202 S resu W OWFro_036
4780 Printed an: JDA2025 1344
Recording slated on ADX2025 1332 GMT+7.0

Device parameter test

# P St e - 2w

* _Anabwtical parameter fuorescence cell

# Analytical parameter abstraction cel

:
i
1

Cperatorn:
Labaralary:
Code:
Ramarks:
Mt parametens Hg
Mathod ‘Withaut enrichment | FBR 100 ng'L PM_12-02-2024
Creatag an 1BOZE0ZE Time 11354
Program -
Parameters Mescur Techniqua: Hp absorption
Ling 2537 nm
Lamp type Hy-LP
linbegr. mode: Peak hedght Integr. time 408
PMT 28V
AZ time 98 Peak smoathing 15
Diatay Os
Warking irads wia ensich. System cleaning Acid
FER 1achniguea off Wash time acid 158
Pump spead 4 Sosking time e
Sample load fima LY Gas |oad time 10 ML
Reaction fme 128
Waiting tima AZ 158
Purge time1 405
QG paramaters
ac typs Cane. chack
QC check samp. 1 - QC check samg, 2
Gone, - Conc. =
Error limil — Error limil -
Rep, measurament | aff Resatlion flag + continue
QC sid 1 no. (10000 ngiL} QG 512 now A(100.00 gLy
QC =M1 limil & 50.00% QC std 2 imit 2 D00%
QC sid. act, flag + continue
Expecd. blani shs. 00700+ G.0900 Reaction flag + contirue
Qc pracision alf
Reaclion alf
QC Recal facior off
'
M onaslumunu
AMA2025 1344  Pags 203
Callbration settings
Cafb. meth Standard calib. Calbr. unit gL
Mo. standands 1 Conmvarsion lac. 1000000
Type of standards — Standard prep. Pramixed
Blarik conecl. o
Recalib. sid. na. =
Ot unit wgll Camversian fac, 100
Calib, stat. Mean Meas, cycias El
Blind cycles 1
Stack sal. 1 = Stock sal, 2 -
Stack sal. 3 e Stock sal, 4 eee
Type of cal. curve lirmar Inlercep caikulated
Walghited cal, off Grubbs stat. off
Check of cal. curde no outlier best
Sample statistics
Slal. mode Mean Meas, oyclas
Confid, level 95.4 % Blind cycles 1
Grubhs stat, ass
Calibration standards Hg
Mo Mame mors Pas Dromad Abs &0 RS0
rgil.
1  CakZem = # 000 H: D.DD05EE 0.000115 21,26

ACOOOSE00 0004748 B1.BT

2 Ca-sadt (=

100,00 H:QUDOEZE1 0.000084 2821
A 0042341 0.003312 T7.824

Calibration function 1 HORP025 12:43 Calbration (Peak halght)
AlE=K1 2 0N

K1=0.000544 W2=0.000027 Racal factor -

Slopa O0003 Absiingll) | R2-adjusted 1.00040

8ci) 1.00000 ngiL Charaet. canc. 161.0B7 {naiLi%el
Lower Bmft O nglL Lipper Brit 190, ng/lL
Detection fimit e Deder, kmil -

Acton Pending ( e £
L
[ Hpase Fart [ Iiesrmen] Cordgunabon ;
tham M Marm Chansity Ui Price
L 47— 8. 40 s - liayiel g gt 1
z 4ot #E0 &l clawp 1
£l a PR D e (8 o o) !
[ L7, e ags Dempe vl Ble ]
5, W 1o, T Porvely ok e Rl iz e 1
L gay. e 8w Tz o I
3 7, e, o9i T dibiy i oot gt ko, e £
.
Harwat tae uredersigeed confim i b cevpled, | Duie ¢ Sigrafum of Caviormer | Dala ¢ Sigradum of Sacica Enginesr | Work compleled?
thm work partomend i perfect fonchor. of th devion
nd e receiseiay of Ba azecied spars parts. d]ﬂ%‘mn B Yes
*Trowsbed housm ad blomaders car ool be sisrd 5 L ﬂéé/ O e
VS TS TRIRTE I8 ATV T

SETES o7 IDHSE 13 T e THTSE 453 Onamons of Anakis Jana AG, shich wil be sent o6 el

enansluaungu

e onanslunueu



WO22025 1344 Paga 373 WO22025 17:37  Page 274
QC parameters
g ype Cone. chack
Hg QC check samp. 1 — QG check samp. 2 —
oo | 2537 nm /3’/{ Conc. - Cong, =
Peak height Error limil - Errar limit -
Rep, maasurament | off Reaction flag + eantinua
— QC sté 1 ne. 1(30.000 ngiLy QC 58d.2 no. 30,100 ngiL )
E OC sid.1 imi T E0.00% QC asd.2 limil + 20.00%
B QC sd. act. flag + continue
= Expecd. blank aba. L0100 0.0100 FReeaction flasg + continue
0ot - G precision off
b/ .
QC Recal.factar ot
o000 | l Calibration settings
l Calib. math Standard calib. Calbr. it
(] i L] o0 Mo, standsros 1 Conversion e, 1000000
Cone, [agll ] Typa of standards - Stendarg prep. Premixed
Miasireinaits and avants (orted by e Blank comect, -
Hg Without enrichmest / FBR 100 ngl PM_12-02-2024 2022026 1332 Recalb, sid. na. -
(1] Cane. Abs BG =] RESDM  Int.type  Tima Output ung up'll Conversion fec. 1000
Cal-Zara 0000564 PeH 1338 Calib. stat, Moan Maas, Cyches 3
0.000420 1238 Biind cycles 1
0.000840 1337 Slock sol, 1 — Siock g0l 2 -
OngiL 000054 DOCO11S77 2126 1337 Stock sol. & - Stock 5ol 4 15
Cal-Gtdl GO0E2EE ] T340 Type of cal. curve linear Irlencapt Zera
LOD5EHE 1341 Waightad cal faf Grubibs stat off
0003148 1343 Check of sal. cure no autlier test
: 100.ngi_ [ OOO0ETE 2821 E2
Calibration Calbration function: 01 Il EETT] Sample statistics
Hg Siat. mode Mean Maus, cydes 3
Confid. lavel w54 % Blind cycles 1
Grubbs stat, off
B0 Calibration standards Hg
000 o Narms st oy Cored Ints &0 RS0
gl
1 CakZeo =1 ERCET] H.0000IT2 0000004 1.830
AcOO0SG9Y 0000207 3.846
2 CakSut =1 w3000 H.O00ETEd 0000034 1,243
A 0005561 000754 1.853
' '
e enanslumunu i onaslumunu
022025 17:37  Page 14 22025 1737 Page 3@
Mercur Calibration function 1 302025 17:36 Calibration (Peak height)
Repart fila: CHWINANS\TMP2025 resullWO Pro_D4D R
Program warsion: 4.7.8.0 Printed an: 02025 ATAT k1 =0.000272 k=0 000084 Recal. faciar: .
Recording slared on 022026 17-26 GMTS7.0
Oparator: Siopa | 000008 Imsfingll) | R2-sdusted 1.0000
Labaratary: e | 1.00000 ngil
Code: Lower limit |Ongi Uppar limit 33.0ngl
Detestion limit Deter. limit =
Remarks:
0.0030 J
2837 nm -
0.0025
Mathod parametens Hg eak hewgh
Mathod Without Enrichment [ FER [ 30 ygil._PM_3-02-2025 00030 I
Created on W05 Tima  10:33 ( : T
Frogram = g 0015 |
Parameters Marcur Technique: Hg Muarescence § | ~
Lina 253.7 nen T oo !
Laimg type Hg-LP |
Infegr, moda Paaik halght Infegr. time 358 0.0005 __g
PMT 481 W 4
AZ time &8 Peak amacthing 125 00000
Dalay 0s
iy -
Working mode i enrich, System cleaning ot Conc. [nolL ]
FBR tachnigue o Wash time acid s Measurements and events [sorted by time)
Pump spaed 3 ‘Gnaking tima 208
Sample lnad ime 1zs Gas load tima 10 Nuh Ha Withaut Enrichenant [ FBR | 30 pgl._Ph_3-02-2025 022025 1726
Reaction ime 128 ] Cong, Inis BG 0 RS0 nt.iype  Time
Waiting time AZ . ( ez 1000276 PRA S
Dlay 0s 0.0002ES 729
Purge fima1 Ws o OONER i
Purge fima2 165 ‘Gas wash limed 10 HLB ongll .0002T2 D000CO4SE2 1830 1730
CalSem [T T HES]
0002812 1
0.00EE 16 1735
30.00ngIL 0ETEE D.00O0H720 1283 1738
Calibration Calbeation funcfion: 0 b
' - enslummuR i onansluaueu



3022025 17:37  Page 44
Faak plots Ha

CokZoo ANEEESE 178 Col-BiiA0G025 7.3%

ANX2025 1758 Page 24

LE
2
L]
Q 20
Tima 5]
'
it enanslumunu
2025 1759 Page 1M
Mercur .
Regort file: CInAASITMP 02 Bresult WO Pra_41
Program version: 4,780 Printed on: Woar2025 175
Riecording started on HO22025 1746 GMT+T.0

Cperator
Labaratory:
Code:
Remarks:
Mathod paramsters Ha
Methesd With Ersichmant | FBR /30 jsgiL_PM_3-00-2025
Crealed an INA2R2E  Tme 1245
Program -
Paramaters Mercur Technique: Ho fluorescence
Line 253.7 nm
Lamp type Hg-LP
Inlegr. made Peak height Integr. time 05
PMT 444
AL timue R Paak smoathing 125
Diedary s
Warking maode Ene. wio relcad. Sysiem dleaning Off
FBR technique an Wash fime acid s
Pump spesd 3 Soaking lime e
Zample load time Ws Gas load lime 5 MNLM
Reaction tima s
Waiting time AZ Es
Dietay 0s
Purge time1 20s
Purge tme2 165 Gas wash lime2 SMUNh
Purge time3 105 Gag wash timas 10 NLMN
Heat tima call, 1 20s Cool. time coll1 258

o enansluaunu

QC parameters
QC type Cong. check
QC chack samp, 1 = QC check samp. 2 -
Conc. — Cane. -
Ervor limit — Errar limit —
Raep. measuremant off Reactian flag * conlinus
QC sld.1 . 1{30.000 pgiL) QC 8.2 o, 130,000 pgil)
QE std. 1 fimit t S0000% QE 5.2 limit + 50.00%
QC sid, act. flag + cantinue:
Expecl Mank abs. 0.0100z 0.0900 Ragction flag # conlinua
QC precisian off
Reaction off
QC Recal fastor af
Calibration settings
Calib. meth Standard call, Calibr. unit uoill
Mo, standards: 1 Comversion fac. 1000
Type of standards - Standard prap. Promived
Blank correct. e
Recalib. std. no. s
Dutpurt urit gL Conmversion fac. 1000
Calib, stat, Miean Maas. cycles 3
Bind cycles 1
Stock sol. 1 = Siock sol, 2 —
Slock sol. 3 - Slock sol. 4 e
Type of cal. curve linear Imiercept Zero
Waighted cal. aff Grubbs stat, off
Check of cal. curve o et Les)
Sample statistics
Stat. Mmook | oot Maas. cycles 1
Condid. kaved 854 % Blind cycles 1
Grubbs stat, |- |
Calibvration siandards Ha
Mo Naims Shala P Cl:;}lf Irts 5D RS0
1 CalZam ] #0000 H: 32 Q000048 3478
A DOOGETS 0.000208 4635
2 Calksidl -1 & 30000 Hidi3T @.00023T 1720
A DOS6S3 0001010 1.784

s onaslumunu

WORE 17H8 Page 34

Calibration function 1 0272025 17:50 Calibration {Peak height)

skt k2 eans
K1=D001382  k2=0.000411 Racal. fator =
Siapa 0.00041 Intsiugll) | RE-afjusted 1.0000
sl 1.00000 pgiL
Lower lima dpgl Upper limit |33.0 pgiL
Diedectian limil - | Deter. imil -
L0150 1
Hul_
nmzs |263.7 nm /’l
[Peak haight
na100
£ oo
§ >
. nonso |
|
0.0025 ’:/ 1 !
-
0000
-
[] 5 FJ 5 ! !E
Cone. [ugll |
Measurements and events [sorted by time)
Hg Wilh Envichmment | FER 1 30 ugil_Pid_3-02-2025 WOHHE 1746
o Cone. Ints BG 50 REOM%  Intiype  Time
CalZere 0001434 BH ET)
(e 1181
0001342 17:53
ougll [T 0000048370 3275 1753
CalS8d1 01348 PRH 1756
i 1787
D.01385 1788
30.00ug/L [ BOOCZITD 1720 1758
Calibration Calbration functiore 01 L]
¥
g onansluaueu
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s enanslumunu

Hilesinne DMA-E Service Probocol

SITHIPORN,

associates

DMA-80 DIRECT MERCURY ANALYZER System

SITHIPORN ASSOCIATES COLLTD,
451-451 /1 Sirinthorn Road, Bangbumry, Bangplud, Banghok 10700 Thailand
Tel. (662] 433-8331, 434-9191 fax: (662] 433-1679,434-9510

wnanslamuny

Page |

Mileshone DMG-S0 Servoe Probocol
DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To b filed in berdore service visil (19 page)

Customer nformanian;
Coampany: wghwsdm o Batds an. (s Twnj)

Department: LAB

Person in charge:  An ryoed woilsided e

Adddrass: waUGFuFY 41 o raomamuas 10260

Tel.: <66 (BE] 3181202

E-mai: bhucherk@uaeconsukant oo th

Technical data;

Unit Serial Number: 24114043

Termina typa or LISE-640 Gataway: TamneEn-E60 M 24107843
Saftware, type and revisian: Easy Cantrol Rev. O3-F-SP1{2023-00-200
Alr Compragsos (F presant] 25100 SH 1EZIETEN
Gars syslem pumps (il present) - &N

Instaliation and last maintenance dabes: InaL on; 3101/2025 Mairt. on:

MOTE: afler achisvement af the follawing protocol a filed and signed copy of this rapar has 4 ba sant 1o
Wileslorie ur ai: parvieefmilestanss  com

For the best result of the test below we recommended 10 use the Misestons DMA-S0
Service Kit (PN DMA-SKIT),

i) enanslumunu
Milesione DMA-S Service Probocel
1. VISUAL INSPECTION
Goad | Damagad | ComodediDirty
Extamal chassts o
ngce !
Electric parts o
Sorpws J

2. ELECTRICAL SAFETY TEST
Usirs) & suilshls lesting device check the below reporled parameters ard take nobe of the nesuis.

Paramesar | Resuit | DK NolO
Vpltage : 230WAC [ +10% ) Mctual value - 223 WAC | !
Ground : <2 Actual value: 08 VAC ¥

3. PRESSURE CHECK )
Dcygen (purity Oy >28,85%) | MilBS10NE aF CoOMmpresan’
Gas carmer Purty: - i

The pressune al the supply source manomeler shoud be appros, 4.0bar
The flcna rabe depands by type of cuvetts insialled on e DMA-BD unil.

4z

(Comect | Actual | Final | Comect | Acual | Firal Actus | |
vals vale | waue | value | valse | valie | vale | valug |

it prossure o - . 3.1 bar = - dibar | 31bar  Pass
Flow e [ ' [ | Pass |

1012 1 - . BI040 . . G8Uh | BlUh | Pass
Check all possible leahage poinis and ihair conditions:
Good Danaged Camodad

Silican joints

Q-rirgs ]
Cuvetts sealing O-rings
BB CONMSCIONS

Walves
Sampie boal carrier
Catatyst fange

TR P T

ik onanslumusu



Hilestone DMA-E Sensce Frotocdl

4, AUTOSAMPLER SYSTEM

oK Hat DK Re-Adjusbed
Cabration of ausosamplar mater i [ |
| Gylinders aigrmant -
Fast Sk Hoemal
| Spead of pneumatic cylinders | | | d

Using the mairanance grease, periadically lightty lubricate all axpesed sieel rods of the horizontal and
el cyfinsars.

5. COMPONENTS CHECK

Conditicns af the different parts usedinstalled an DMA unit:

oK Kl 0K, Raplacad Capanad
| Catalyst e I I Z : |
Amalgamatoe | F] |
Quartz boals B
Hickel baals i
| Autosamgler plate I ] |

Gas kil sooessaries -

6. TEMPERATURES

T Final
Correct value :‘;"h__‘:' e
{Pass |
W corrofled by Infrared sansor | B50°C & 10°C - -
Drying! Decompasition |
Turnacs
W corralled by ihermocoupie B50°C + 10°C G50 Prss.
Type 1
516%C £ 5°C - -
Carlalysi Tamace
Typa 2.3 SEBC $10°C 565'C Pass
. i
- onanslumvau
Milesinng DMA-5D Service Protocol
if controlled by Infrared sensor | 170G £ 10°C 170°c Paia
Amakjamator stand by { - -
{amperadura
IR sansor is not prasant 145°C £ 25°C = +
Amalgamator haating
i wure 850"C £ 10°C BEITC Pass
Cuvetie 128°C £ 8'C 125°C Pasd

7. SPECTROMETER
The spaciromeier can be sgupped with a single beam system {ducan larmp) o with & dual baam systam
{trican lamp)

Actual cuwetis typa

Gain Ciffset
Gomaci | Acual | Pl | Gomect | Acusl | Finel | T Final
ke | vour | valus | volue | valee  walee | volus | value | valie | wakeo | vole | vabe | il |
Dualoell [Tir i
m | RS - - b - - | wmnne | 3 | Pass i 0018V | Pai
.T.’i”’_ T ! ! | s | ! ! ! 1 ."“E\'I oo |
sytam” A DENTE

{)Thes recomenended Hyg lamp operaling signal should be arcund 386D {for detectar 2) and 3,850 (for
detacior 1),

_— enanslumuRu

Milestone DMA-SD Service: Probocol
oK hat OK.

Canditicns af the spectrometer I

system |

Allgnmant batwaan lamp, cuvatts I

and catacion |

Cuvelle cheaning {glass windows, i

sealing C-rings...} |

Lamp rdansity K

Operatan of the mechanical i

shutier (if present)

8. MILESTONE AIR COMPRESSOR

Maintenance I oK | Dt last senvica
Drain [compressor) J
Feplacing air fitarns (air purfication modula) 4
Cheak saaling conmeclions. d

9. PARTS TO BE REPLACED

Mot
PN DESCRIPTION Raplacad Replaced |
Catalyst fube:
& manths if the unit runs daly,
1 year if the unit s usad ranaly.
PaARIRY in case of anaiyo of sampie wilh high organic ¥
COMCHITALON tha BRafiTe af the caralysl can De kess than §
ol
Amaigamator:
DMAZ134 & montte i the unit nns daly U
1 ymar if tha unit is used raraly
Hg kamp iri-call (maodel 201 1):
DMABIGSA 5 waers i
Hyy kamp dual-cal
OMAS1a7 5 yaar = =
Hy trap
o200 1 yaar i/
Amalgamatar cail
DMABISEB & manthsl year or as soon as the heating & not more i
hemagenscus
Hickel samgile boats (sef af 4dpcs)
Do i1 a2 2 years e s
ly used lnce after 1
Quartz samgke boats (sef of 10pcs)
OmAz347 203 yoars 4
DM AzIIS ;!;a.l;amr.hwein'hl i
| PU-tuba diam, B4 mm for intemal Cfalr supply
SLO108 2 i
s003 Heating codl foe dryingidacamgosiion
i 2 yRers t
[
—— onaslununu
Hilestong DMA-SD Service Probocel

10. TESTING PROCEDURE

It consiats §a run some measwremaents for the evaluation of the enahdical parformance of the unil, lie:
absarbance. pesks shape. lemperalrss, lBmp signat and venily tha proper warking of whole system.

1) Runminimum 2 blanks on the sams sample boat {guartz # possibla) in mannar ko clean i

2] Run blanks ul ahsomancs vakie (Height) decreass unar O,0030 in cel 1

3] Set afresh and stabllzed 10pg/L Ha standard acconding 1o e prescriplions mpored on the
CAABD User Manual. The gualty of the used standard is fundamental for e success of ihe anting
Procedurs:

4] ‘Weight approsimataly 100ug of the fresh 100pg/L - Siandard (10ng) and start the analysis as a
sirgjle msasuremant mods

5]

Repaal five Smes the leal
B

Run again e blanks measuramants

i R R

Mo, & poaaia 10 evakiata:
- Poaks

. onanslumusu



[Hillestone DMA-SD Servioe Prokocol

" *1m .5331

+  Theshaps of the pesk must ba regulsr,
*  The distance between Peak Cell 1 and Peak Cell 2 must be betwean 11 1o 15 seconds,

- Resulis

Pos| Samplecame

D451 GLB0SS 9GRS 1.0000 [T]

04205 2008 80,0305 1.0000 [T

E Stardliry 10ng 0L
2 staiiey10ng by
3

0575 $0EE 10022 1.0000 [T]
D.ECHH B0LTB0 10602 1.0000 [T]

M
W
o
gy Tty 10ng o0y D.49S1 50050 100597 1.0000 (3]
L
o

o Biasiny10ng hiaog
(5, Sty 0100y

«  The oblained abscrbance (height) must be > 0.42 in cell 1 for sach 100pgh analysis (0.2 with
‘cuvette insislied unti December 2005, DA s/in 05120282}

= The redative standard daviation (rsd) is <3 %,

w  After two blarks (afier 10ng measurements), the absorbance is < 0.0030 in call 1%,

{71 This condition is walid anly in casS e Unit has: catalyst and amalgamator new, conditioned and nver

use before, sample baat carrer new perfociy o, catalyst flange new andior paactly

cleansd, cuvatie new andiar pedectly deaned, tubes, silicon joints and e-rings replaced. Oihenwise

ather blanks {mara than 2) might be necessary.

- Temperatures & signal profiles

53 onanslumunu

<l

—T1 —T2 —T& —hy — sbacmance &)

AHHS

i

sl

o
fEG

nm

«  The Hy kemp sgnal must be betwean 3.8 and 4.5 and slabie. A lew minutes ser the stan of tha
‘aralis e lamp does awilch Off becaussa of e Zerd delection bt then R inslaniy rebems ta the
origingl condition. In case of Tricel confguration bwi grean colour graphics ane reported. After the
zara shutlering the time nacessary 1o ratum ia il signal is langar an Tricall compare bo Ducon
lamp.

+  During the run the catalyst oven lemperaiure must be siable sround o S68°C or B15°C.

% mudmng.rﬂmﬁ;mmuhhnmmmmm
During the Amalgamator furnace temparature musl be stable &l he stand by bemperature

{|!I§"’C|:I|-ll!"'¢] Then at the releasa step it must mise up o 450VA00MC,

+  The Cuetie tergeraiune must be slable ol approximately 1257,

& The Hg absorbance peaks must ba corectly detected and reporied.

11. FINAL REPORT

' | Allscrows insariod and tighianad
| Allubing sealing cannections checked, daned or reglaced and sghiened i
| Alhesting elements sre werking '
| Bansars installd, chacked and lightaned
s-r-'vmmmwuu sy chocknd e
.P.lmolllplanomﬁrmmg .
Tasting procading succasshily peesed

.Nuﬂnssary\odnmﬂhmmahnﬂdm [

[ Last revision of Ussr Manus! avalatie &1 customer's s1e '

Advised customer about care and maimenance instructions

- wnanslumuny

Milstone DMA-E) Senvios Proboool

Warking hours of Serdce Enginees

Service Engneer Name | Signature | Date

nativachis Yo sl Yl 21012025
Laboratory Managar ! Dperator
accepiance sigralure:
.
. wnanslumuRy

Ergy oW T T e ten En e
I I I e
- pmers hatond Food natiss
Foord rclamal Labotanony Seeace Cenes

Verification Certificate

Substitute for Certificabe Mo.: 2H0TVET-001-01

Certificate No.: 2402057-001-02
Client name: UMITED AMALYST AND ENGINEERING CONSULTANT O, LTD.
Address: 3 Soi Udomsak 41, Sukhamyit Bosd,

Bangchack, Prakhanong, Bangkok 10260

Page el d
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 3530
Serial No.: vATSLAGY
1D No.: UAE.WAS.D11/ 2560
Order No.: 2403057
Operation No.: 2402957-001
Date of Receipt: 13 May 2024
Date of Calibration: 20-24 May 2024
Calibrated bY  melerswut Papawsttipeng  Approved by /%
Scinntist [ Mr Pheraphat Tuanjt }

Mannger, Dision of Calibration Labirabory

Date of Isswe: 18 June 124 ‘Respunsibie for the Tecknical Mansgement Team

The uncertaintiics an fof & ol 08 e

This: Corti Wt i Bused] I SCCTPRInEE with the condibons of socreditatos granied by the Thai Laboratory AcredRation scheme mifech
g peaesned Th Tl capabiity of the Btorstory and its tracesbdty b reccgeired national standards and 1o the units of
mepeyremenk resliped 4l thi (SrESpINang national stardsnds Woorstnry, This certifiats may st e mprocucsd other than in full
expept with Hhe prior writhen segroval of B National Focd Tretiute.

F-C5-0LE Rrveuan: 0 Date: 33-04-£5
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FeFnceaT Uy EiSdaar e
I I I LU Ao T T Al T S S
s e, FOUTCiOn o Inchmiiial Ceprraed hiabonal FOoo Fanus
v oy Food Indusial Labevarery Sevace Canyes

Verification Report

Certificaie No.: H02EET-001-02
Equipmant: HEATING BLOCK DIGESTION

Model: 2520 Garial Mo 3179HES

Resoiution: 1 e =S [0» hov: UAE.WAS.D1L/756D

Mamufacturer: FOSE
Date of Calibration: 2324 May 2024 [
Locatian: LINTTED ANALYST AND ENGIMNEERING COMSULTANT (0, LTD,
Erviranmant Condition: Ambien: Temperature | 3% & 3 ) 0

Relative bumadiey {55 £ 15 ) %

Line Valtacs {20 o+ 10 ) v

Candition af this results of Calibratien:

1, Thig inestrument was calbrated by irsert stancan thermooupies: type B into its heating block digeston and
compared o temperaiure cbtained from reference standands thermorester B Cilibnated poing,
- Thie temperatune scake used was based on 175 - 90,
= M| catn show Beiger wees Fingl waluiz and P Slial data may be obtained LUpon Fejuest.

2. Resference Sandand Instnament ;

Instrument Model Serial Mo, Cartificata No.|  Dus Date | Through
Digital Themometer s e . ;3 Ko Tachecal
wth Tremocoupke | Tyga T e TRAB | oornes Laboransry

3. This cerficme is tracenbie to intemational sysbem of ueits (5T Linits).
4. This certfiese was cetfied only for ihe instrument we caibrated,

This misidt of e3Bration was found aocume as shown on date and place of caibration onky.
A, Congition of Caibmind fem : Good

ULIC* Description
Timeof Rerord - Hour 30 Minute A 380
7. Resuk of Caloration © [X] withou sjusmant [ ] Afer adjustment

FCS012 Ry O] DdE: 20-04-65

AT U OB A LS TS

L A U RN S BT SLE T

Fourcaon 4o rousnal Dessooment Maonsl foad s
Food noksinel Laboraicr Senvee Certer

Verification Report

Certificate Ma.: 40395700102
Equipment: HEATING BLOCK DIGESTION
Moder 2520 Serial h.: 01704460
Resolufion: 1 i 1D Mo UAE WS 01172560
Herulpciurer FOSS
Date of Calibration: 23-24 May 2034 Faged ofd
Calibration poirt: = T
Calibration result: Continued

Fiqure 1. Location of Reference Seandard and Biock Clagram of Digestion Lint

Bk Bl Dt of Casseation Fas 2314 Vil 00 10 2334 Moy M,
Hohiz
-UUC* = Unit Lnder Calbration
~Immersion depth of standand [enmoselis if luba Kval high of SInd is agual hester plate of LU,
- Stability = Cne-haf of the grestest maximom diference of messunsd mperalunes ol ong serEors,
fior 8t laast hal an howr afer raaching sheady siate.

The report uncertsinty of messuremen win based on dasdard uncertainky mdtiplied by coverage facior k= 2
prowding & hinel of confidencs of appeouimansly 95 % /ﬁ

ssannneas Eppld weramarer

F-C5-017 Srvesierr 0 Due: X008 65

-
n | ana PSSR0 EE asm I LE TS

ek u].m—'v:qn.'!-r&rua'-ﬂs

Frurdaon for nousmal Dewsioprment Maroral Focd bedtus
Food indusiial Latomiony Semce Cerser

Verification Report

Certificate No.: H0FE57-001-02
Equipment: HEATING BLOCK DIGESTION
Hodel; 2520 Sarial Moz 317HHES

Resolumion: 1 y 3 T0r bz WAE.WASD 112560
Marofacturer: FOSS

Date af Calibration: 2324 May 2024 Page el 4

Caliration posnt: 380 *¢

Calbration result:

ing af Tesnparatune
UUC? Setting | UUCT Reading Standard Uncertainty
Binck Mo € [%c) Btability {£2C) Tharmosdtir (*C) (20}

1 380 a0 0.95 37886 2.1
] 380 =0 40 3rsd1 1
3 380 5D L18 7894 2.1
& 80 ) 0.4 7T A !
H 380 3 011 37775 ]
[ = 380 0.19 I35 1.6
7 ] ) 117 176 i
L] = £ 033 ITTE 21
£l S5 380 oM A1 21
10 ETT) 380 096 m Fa
11 380 ET) A AT 2.1
] 6D 380 L1& 3T 2.1
13 p L] 80 044 Im.ar 1.6
(&) 380 EL] 0.11 3719 18
15 w 380 0.14 305 7H %]
16 ETH) 380 117 R 41
17 i ] 0.53% ITETE Z1
12 ] ] 0.14 FECFT] 21
1% 280 =0 196 37953 21

| o 380 350 1 0.40 37896 717

bicte;
- LUCT = Uk Under Calbration
-Inemersion depth of standand themmaometer i babé kel high of sand is ooual heater piate of UUC.
- Sttty = One-Fall of the greatest maximum diference of messunsd empéraluies o oNa sansors,
Far at isast haf an hour after seaching staady state.

F-5-817 Ao 89 Dute: J0-04-85

FOSS South Dot hela
WMI&BJHhI 25th = Dth Flaas, Unk be. S88/90,
Rama IV Anad, Kiot Thailand 10180

Customer Service Report I Report No: I 9810 I
| — T
URE m-.:‘ Batiglacin ,
rl K1 lbp [Gemi] 4| 3#05Ln
| Travel To Cestomer | I La b | | Traes| Frofm Custisier
HI'II\ ! i X} ;L\g
T Tape
Spmdal Standard
ol \ Tourtery nit nrialaron T 1 Tnng
Disiributar . P Do dirg sty v n Haue
Imtmrraad . Warranty Repar . [ B
Digial Service Sales Suipport Remate . Gther

| T |

[ rwmateem  [PoSimie el T cemain |

Details of Wk ] Test Torditin { Slea

¥ P vitoy

= P e fldon P T
BT N e [ TR |
Plenlsat  *0 ru - %0 L S

~Hpassdr pro bt 7 dwu—
T T ]

B rropy REH Fead Fiesse e Frh e
10006319 GBoh NER Chghi | PC

islrurmant Nmacy far Use T ok T wotok | § st OF - Camement
(=15 (=] Duuriptien L
[FFLEETE] 16 1 I, iole Eocr i oty wrtes Ve [eloF Beaimvie Ejoe 1
1 confinm thigtegon b accurite
el e S el P T
Hame | I Harte |
Woud pou e o T 0 Bvke] suirvey in ovder a tal s Aow | Tt




Verification Certificate

Certificate No.: 2404 238-001-01
Clignt name: UNITED ANALYST AND ENGINEERING CONSULTANT CO\, LTD,
Address: 3 Soi Udamsuk 41, Sukhumeit Road,

Bangehack, Prakhanong, Bangkok 10280

Pkt
Equipment: Digestion Uinit {Heating Block)
Manufacturer: VELP SCIENTIFICA
Model: DKLIO
Serial Mo.: 213517
ID No.: UAE.WiS.005 /2555
Order Mo.: 24042280
Operation No.: 2404228-001
Date of Receipt: 26 August 2024
Date of Calibration: F6-3F August 2024
Calibrated by mr.worapob sastthang Approved by /ﬁ
Scimntet { M. Pheraphat Tussdit

Managar, Dhvison of Calibration Labaratary

Date of Issun: 30 Aseguast 2028 Responsiie for the Technical Management Team

The s i for & o 95 %o,

This Certficate = meed 0 acoordance with toe condibons. of accredtaton granted by the Thai Liboratory Acireditation schems which
tars ammemed the mEssarement capsbity of the IStocBtry 8 it tracesbdRy B0 raccgeired natonal stardands and o the units of
sseamifEment Maied o the povesponding national standads torstory. This ceificabe may ot be repmduced omher than in ful
oyl mith Rf OOF Wi agbprowal Of s hatineal Food 1rstinuta.

PTE-OU Pveiin (1 Db 208485

Verification Report

Certificate Mo.: 2E226-001-01
Equipment= Drigestion Unik (Heabng Biook)
Moder  OKLI0 Sensl gt 313517
Resohton: 1 °C ID Mo UAEWAS.DOS/I555
Manufacturer: ¥ELP SCIENTIFICA
Date of Calibration: 26-27 August 204 Pagelcf 4
Calibration paint: L R

‘Calibration result:

Tablel : Reparting af Ti

| mockua, | e semay [ i Podion | sonsimy (1) | purmenene vei] |ty
1 380 380 031 .14 20
E R0 380 21 320,70 2.0
3 = 380 [Y¥] SEL1T 10
4 0 | 360 [1F] 379,62 FIT
5 D ECT) 020 /M 0
[ = 380 4T3 38098 I
7 = ] s 37935 70
] 350 380 035 3027 FI)
E] 380 380 o7 38228 FI
1] 38 E=) [ 3056 1]
11 380 g 030 38035 0
12 380 =0 [Fi] 32 IR 0
13 300 ) [XE] 7RSS I}
14 380 =0 018 P55 P
15 380 = (3 36206 3]
16 380 ) 0.4 300,14 20
17 300 30 .15 L0 0
L] 380 30 015 8271 24
19 380 380 0.25 381.32 240
n ELT] ] 0.25 3ai.21 24
Mot

~ULC® = Lt Undier Cakbration
-Immerson depth of standard thermomeber in ube fevel Figh of sand i eoual Faeater plate of LUC.
- Stabiity = Cing-hall of the greatest maximum difference of messured temperstures st one sensors,
for ot keast ha¥ an hour after neBching Stasdy Sate.
The report uncertaingy of measuremant was based on siandard uncertainty multiphed by coverage factor &= 2,
prviding & bevel of ponfidencs of apprsmanaly 95 3.

Verification Report

Certificate No.: 40423500101
Equipmint: Degesstion Linit (Heating Block)

Modd:  DELX) Sertal hig.- 213517

Resoiuliory: 1 T IDMe: UKEWASDIG2555

Manufactunen  VELP SCIENTIFICA
Dt of Calibeation: 2627 August 1024 Paga 2al 4
Location: Dy Lidboratiry (317}, URITED AMALYST AND ENGINEERING CONSULTANT 00, LTDL
Enviranment Comdition: Ambent Temperature | 28 = 1 ] T

Ralative Humidity [ 8 +2)%

Line Woltage [ 24 & 1 ) voR

Condition of this results of Calibration:

1. This insirament was calbrated by inseri standand thermocuples brpe R inke s Digesbon blocks and Calibration
acoording to MF1 Hethod W-TE-D2E based on BS 4309 : 1968
- Thee empenature scabe used mas based on IT5 - 50,
= All data shov Daiow wone final vakaes 2nd Bhe inlial daia may be obtained upon request.

2. Reference Standam [retrument

Tt rusmant Model Sarial Ma. Certificate No. | Due Date Through
Dyghtat Themmomeser 49708 BRI R AL | L 3 .M. Techrical
o T o R AT T TCI40063 5-Jun-2025 Certes Lobratiny

3 This certificabe i traceable o Intematioral System of Units (S Units],
4. Thes certificabe wad certified andy Tor the inslrament wi galbrated,
5. This resuit of calibeation was found accurate as shown on date and place of cabibration only.
& Condition of Calbrated tem ©  Good
LA™ Description
Treol Record L Hour & Minule A T

7. Mgsubof Calbation ;[ % | Wehcutaditment [ ] Adter adjusiment

Verification Report

Certificate Mo.: 2404228-001-01
Equipment: Dragesstion Ling {Haating Block)
Model:  DEL2D Senal Mo: 215517
Resoibon: L A D Mo UAEWRSDDS2555
Manufectuner;  YELP SCIENTIFICA
Date of Calibration: 26-27 hugus 204 Pagsdard
Calibratian point: w0 C
Calibration reswlt: Coatinugd

Figure 1, Location of Reference Stancand and Siock Diagram of Digestion Linit




TECHNOLOGY PROMOTION ASSOCIATION (THARLAND-JAPAN)
COAPORATE SERVIGES 3: EDUSPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 500 16, SUAMLLANG, SUAKLUANG BANGKOK 1253

TEL 027300030 FAX0-2TTE-940

Certificate of Calibration Gart Mo.: 247MEsT
Page: 1of2
Exuprmmet - Incubaior
Manufacturer : Bindar
Maodsl KB 400 B6
Serial No. : PRO0000015535
0 Ma. ¢ LUAE. MIC 01182554
Subinltied by : United Analyst and Enginsaring Consuhant CoLid
3 Soi Udomesuk 41, Sukhummt! Rosd,
Bangehat. Prvakhanang,
Bangkok 10260
Loeaticn ; Adembivegy (302}
Received Order - 1 April 2024
Calilsration Date - a1 April 2024
Amblant Tempermture ; {26410)°
Relathve Humidity : 1501+30 )%
Calibratod by : Man Patianapongpaiboon
Approved by - £M
Approved Signatory
[} Ponpan Paipim
%] Suwit Injai
{1 Kunchit Promprat
Iisias Diabe © 7 April 2024

Thie Uscariminties sra fof i confidence prababilily of approximetely 35%

This eerificate may ot e reproduces ader an in Tol, ecegl wii de prior wiitien

Apprrvel of th Rl of Coiporili Banicis

A Equigmint Calbiubon ad TSGR Savces

wnaslumunu

Egquipmant : Incubabor Cart. No.: 24TMB4T
Condition As-flecehved 1 Ussd ltem Paga: 2of 3
Rsfarancs 2404-00030C-6

Frocedure Used =

Cailbration wen: conductad using calbragon proceduos CR-OTOR based on TLAS G-20 acoanding to direct
measurament method with Cata Acguistion which connected ‘with Resistance Temperalure Detector | RTD ).
Tha temparaiure scale wasd was bassd on ITS-80.
Condithan of this result of calibration
1. Referance standand instrument:

Instrumang
1 ) Data Accistion

Sorid Mo,
MY4RIZINAZ  23LMIZZ

Traceable Pup Dats
TFA 26 Jul 2024

2 This cemficate is valid only 1o the bem oalibrated on dals and placa of oalbration.
3. This cenification is raceable b the internatiorsl Sysbem of Unit
Remark : TP ;| Tachnology Pramation Associalion | Thailand - Jepan |

Resuit of Callbration = [ * ) ‘Without Adjustmant
Funstion of UUC* ; Temperature Scuce
Fresh air setting : Close Erviranmant dusing calibraticn
(L]l Fimishad
Temp. [ °C ) 24 24
REL Humid, [ % | &4 57
A Suppiy { Vol ) eyl 23
Red. Sad.
ol Pasition : 1D e
1 2-ABRTO-H
2 20-16AT DM
3 20 Eais)
— e
0.
= L3
if:
Probe Installation Datals © Dimension of Chamber ; 2
a= M om D= a4 m it 2216RTD08
b w o W= aes  m
&= e om H= 1.2 m

Capsciy = 037

e

Exjusip v | Incaithos Cont. Hou 24TMEST
Condifion As-Racalved : Used Iberm Page: 3of3
Reference : 2804-D00R0C-5
Rasull of Calibeation ;- [* ) Witheut Adjusiment
Function of UUC" = Temperatune Source
Frash air setting : Closar
Calibragion | ULC® | wwc* Temperabura Temgparaiwa | Overall |Coverage)
Peint | Setting | Roading stability uniformity  |Vesaties] Factar
('Ch (e fe) [2'C}) (i3] =D
8.0 350 | 350 0,035 (AL [T z
Calibration Meazured Temperature | °C | i
Faint Pasitian
[+ 1 [ 2z T 3 [ « T 5[ a1 v & Jowe] (sc)
350 [35000|asoee | s4en | 24est [ 35027 [ 3501 [ s5oes [ssoes [ asov | 00

Avaraga® | Tha avirags of 30 waluss i sach postion.

‘Temperature stabllity : One-hall of fha grassest marimum difarerca of maasred terpsealune o any cre sersor
Temperature uniformity : The maximum diferenos of measured lemparahres & any Sansos and T maasumd
Yemperatune &1 the reference location wiich are cbsened at the same lime o at as dosa an obserdation ima as
poEslia 1o daterming e temparalue pattem or hamogeneity within the chamber under sieady-state condtions.
Ovenll Variation : The Difference of the maxmum and minimum messured amparsiures thoushout abssrvation,
UUC? = Unil Lirder Cafibiration

Mol | The répored uncertainty of messurement was incuded stabilfy and exciuded uniormiy .

The reporied uncertainty of measurement was basad an a standard unceriaingy muliphed By 8 coveraga
factor k. providing a level of confidence of approximaiely 85 %.

=0l

TECHNOLOGY PROMOTION ASSOCIATION (THAILAMD-JAFAN)
GORPORATE SERVICES: §: EQUIPMENT CALIBRATION AND TESTIMG SERVICES
5344 PATTANAARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL 0-ET17-3000- 30 FAX0-2TTE 5484

Certificate of Calibration Cert. Now: 24ThES0
Page: 1of3
Equipmwnt : Wbl
Manufacturer ; Memmert
Muodal : \PP 260
Serial Now ; WE16 0085
1D Mo, UAE MIC. 03272808
Subeittad by : Urited Analys srd Engissrig Consatant 0o, L
3 Soi Udameuk 41, Bukhumil Road,
Bangchak, Phrashanong.
Bangkok 10260
Location : Microbioiogy Laboratory (302)
Reisiziiviodd Ordar : D1 Apet 2024
Calibration Daie @ 02 - (13 Apr] 2024
Amisisnt Temporature : (B I0}G
Ralative Humsdity © (5030 )%
Calibrated by : Man Pattanapongpaiboon
Approved by : 5&“&1
Approved Signalory
[} Ponpan Paipim
1 Suwil Imjai
[ ) Kunchit Promprat
Issues Date - 7 Al 2024
The am fora %%

Thex cerifhcits rap o e reproduced ofwr Tt i Tl Eegl will 1M D507 ATRIED
pprrval of tw e £f Corporate Servicns 3 Foulamenn Caliborien and Tesbg Services

wenanslumunu




Equipmant : Ineubatar Cant. Mo.: Z4TRES0
Condition As-Recalved @ Used Item Page; 2of3
Referance : 2404-00030C-2

Procature Used -

Calbraton wane corchucted using calbration pocsdure CP-OTI2 based on TLAS G20 acconding to dimsct
maasrement mathod with Dala Acquisiion which coniecled wilh Resistance Tempersiure Detector [ RTD ).
The temperaturs scale used was based on ITS-B0.

1. Reforanca standand irsinamant -
Sarial No. Cart. Ma. Traceabio Diiss Digti.
1) Desta Accuistion MYAB022832  ZELMIZZ TEA 26 Jul 4
2. This carffieate is valid coly io the e calibrated on date and piace of calbration.
A, This cenficaion (s racastie b tha tenationd Systam of Uni
Remark : TPA : Technology Pramation Assodation | Thalland - Japan )
Rasull of Calibration - (* ) Without Adjustmernt

Function of WUC" : Terrperaiun: Sounss
Frosh sir setting - Closa nanent durkng salibration
Finishad
Temp. | °C ) = 25
REL Humid | % | 57 54
AC Supniy | Vok ) 221 222
Position
H
1
2
ey
4
N &
s Ll
ol i
Prabe Instalaticn Duias : Bimensian of Chamber : £
a= &0 am o= a5 m 2ok
b= 50 om W o m
es 50 em H= 08 m
Capacity = 026 m
wonamslumuny
Equipmant : Incubaior Cort. Ma.:  24TME5)
Condition As-Reoatved @ Wmesd Hem Paga: 3013
Refarance 2404-00030C-2
ha §* b Winod Adjsimant
[Function af WUGC" © Tamparatrg Sours
Frash air setting : Close
Calioration | UUC" | UUC* | Temperature Temperature | Owarall | Govarag
Paint Sattmg | Reading stability uniformity Factor
["cl (ChlCCh 1E°C) (el (] L3
254 5D 250 Q053 O.TE 1.3 I
360 &0 | aso 014 0.57 0es z
Caligration J Ti =N r
Paint Pasition
[cl 1 2 3 4 8 L] T & Blred} | (4°C)
2850 5506 | 35310 | 35439 | 35417 | 24.947 | 24552 | 24313 [ M4 | J4ETE 0.3
360 38 E43 | 35665 | 35618 | 35,701 | 36.238 | 36260 | 36343 | 36367 | 36063 .31

Avaraga® - Tha avaraga of 30 valuas in ARCH posLon,

Temporature stabllity : Cre-half of S greatest maxmum dfference of moasared bemperatune ai any one sersor.
Temperature wniformity : Ths maxmom difsrencs of messured jsmparatunes a3l any sensors and the measured
tempenaling & the refererce location which ane cbeerved al the sams lime or at 8k coss an abeervalion Hine &2
possible jo determing the lamparaiure pattan or hameganaiy within the chambar under siaady-siate condtions.
Orverall Variation : The Difference of the masdimum ard mirimum messursd temperstuess throughout obssrvation.
UUC* & Uinit Urdkes Calibration

Hela : The reperied uncartainty of massuramant wes inchaded stabilly and axcheded unformity |

The reperied uncemsinly of measurement was bassd on & standard uncarainty muliphed by 8 covarage
Tachor k. prondding & Bvel of confidanss of sppemimalaly 85 %

-ola-

TECHNCLOGY PROAMOTION ASSUCIATHIN (THAILANI- JAFAN)
ORI TE SERVICES 3: KR IPSENT CALERIATION AND TISTING SERVIES
S PATTAMARARS RO 508 18, 51
TEL 27|

] BARGKLE, 1240

R TmTTER

EALIBRATION B

Cort. Mo 24TM30

Certificate of Calibration Lo
Equipmant ; ‘Water Eath
Manufacturer : Memmert
Moded : WHE 14
Serial Mo, = La18.0612
D Mo UAE MIC 0032560
Submitied by : Uribexd Anatyst and Enginesring Consuliant CoLid,

3 Sai Udomauk 41, Sukbumwil Read,
Bangchak, Phrakharang,

Bangeok 10260
Location : Microhinlogy Labarsiony
Received Order : 10 Fabruary 2024
Calibration Duarte ; 10 Fabruary 2024
Ambiert Temperature : [26 10 )°C
Relative Humidity : [ B0 &30 )%
Calibrated by : Krizsda Malee
T —

Approved by : ‘ﬂf‘-" ¥ “‘r——

Approved Signatory
{ ) Porittippa Tameyakil
{ ) Unnopphol Harachal
{ ) Suwit Imjai
Issuo Date = 19 Fabruary 2024

The Unsceriainties are for a conlidence probability of approsimately 95%

< reay oot be reprodeccd 1, enc i e pria:

34 Tentirg m-“-wnm1 v ﬂ;l

e of Carparate Seryices § - Equipesni

Eguipmant : Watar Bath Cort. No.: 24TH30
Gondition As-Received : Used tam Page: 2ol 3
Reference - 2402-02320C-3

Procedure Usad -

Caliaration were anducted Using In-houss calvation procedure CP-OTOA Based on ASTM ET1S accardng
to direct measuramant method with Data Acquisition which cannected with Incustrial Flatirum Resistance
Thermemater | IPRT L

Tha tempersiure scala used was bassd on ITS.00.

Conditian of this result of calibration

1, Rateranca standard inatrumsant-
Instrument Sodal Mo,  CortNa, Trasabls  DunDate
1 b Data ACquison MY48001451  23LM2T TRA 25 Feb 224

2. This cartficate is vaid orly 1o the ilem calibrated on date and phace of calibration,
4 This corification Is freceabla fe the Intemational System of Unil.
Ramark : TPA : Techrology Promation Associmmon | Thaland - Japan

Resubt of Calibration :- [ ") Witheut Adustmant
Function of ULC" ; Tamparature Sourcs
Het transter modien used | Watar
| AC Voltage 5upply
y ('C) | WAH. | | Vh |
[Beginning of Galibeation B . il
of & 2 £5 220
Tef, Std.
Fasiticn : b
™ e 1 NATPAO1S1S
P20 1550 H R 3z
£ | LB
i Hret.) = " 3 NaTPaD14I0
P I e 2 NaETRACIAE
ey N3TPI01425
From



Equipmant ; Water Bath Cort. No.: 24TM30

Condition As-Received : Used [tam Page: 3af 3
Reference ; 2402-0230C-3
t oni | "} Winout Adustment
Function of ULG® : Temparature Source
Callbration]  ULC* =g Average” Standard Reading | G | 7
paint Setting Raading Position i
(G} {c) (e t [ 2 [ 3 [ 4 [sweny] ()
44.5 446 44.5 45491 | 44483 | 42486 | das1e | 44508 015
Calibration Coverags
e Uniformity | Stabitity | “ " 771
{°C} {°C) {2"C}) k
44,5 ai2 0088 2

Awverage* @ The average of 30 valuss in esch pasiion.
Unifonmity : Tha maximum difference of maasured lemperabures af any sensars and e measured bemperaturs
at tha raference locatian which ars observed at the same time or &1 s close an cheandation Bme as possible
| disbaimirs the temparatune pattem of homogenally wilin te chamber Lncer steady-5lata condfions.
Stability : Ore-haif of b gréstes] madimum differsnces of mestuned BMparalue al 8ny one probe.
WUC™ ; Unit Undar Calbration
Note = The répoed uncersinty of Messuremant was incluced stabiity and axciudad uniformity,

The reporied Lncartainty O MessUrement was Based on A standand unearainty multipled by a
coverage factor k, providing a lewval of confidence of appraximatsly 85 %.

=00o=

4 mmanwn

.
PUEBN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
ORI A TE SERVICES 3: BQUIFMENT CALIERATION ANIFTESTING SERVICES ' ﬁ\}f
i PATTAMARARY ROADS0] 12, SUAKT LA 1AL AN BASMGEOK 11050 i e e
TEL 0 484 EALBRATION B2

Cort. Mo ZATMAT4

Certificate of Calibration e
Equipment : Water Bath
ManuTacturar | Msamimest
Model : WHE 14
Saerial Mo, © L414.1407
10 Mo : UAE MIC 0052558
Submitied by : United Analyst and Engineering Cansuliant Go, Lid

3 Soi Udormsuk 41, Sukhumvit Road,
Bangehak, Pheakhancng.

Banghos, 10260

Microbiokogy Labaratory

11 Aprd 2023
Callbration Date : 11 Apre 2023
Ambient Temperature © [26£10)°C
Relative Humidity : [S0£30)%
Calibrated by : Krigda Males

Approved by | -
Appreed Signatory
{ ,) Pornshippa Tameyakul

:j] Malee Butkrusa

{ ) Suwit Imjai

Issue Date : 24 April 2023

The Uncertainties are for o confidence probability of approcimately 93%

o wepacaced rbar than in Sl ewept with the price mrimes
Service

wnenslumuny

eporuis Services 3 - Bupapecnd. Cabbrkon s

A e

Eguipment : Wales Bath Cert. Mo 23TM3T4
Condition As-Recesived :  Usad Hem Page: 3ol 3
Reference : 2304-01550C-3
Result of Calibration - ("] Without Adjustment
Function of UUC™ @ Temparatura Source
Caliveation|  ULC* uuc* Avarage" Standard Reading { °C ) Uncortainty|
point Sefting | Reading Positicn
(%) {c) (e 1 | @ | 3 [ 4 [ 6} | jec)
445 a5 445 | 44506 | 44466 | 24286 | 44478 | 44483 015
Calisration Cawerage
polrt Unifarmity | Stabdlity Factor
(%G {c} [2°C) &
445 0.085 0.231 2

Awarage” : Tha average of 30 values in cach posison.

Unifermity : Tha maximum difference of measured termperaburas Al arry 26nsor2 0o he maasuned lemparatume
al lhe refarenca Ccation which are chserved at the same time or &1 as chose an absardalion Bme & passibie
o dederming ha lemperalure pattam or homogeneity within the chamber under sbaady-atale condibions,
Stability : One-half of ;e greatest maximum dfference of measuresd (emparatuma at any one prabe

UUG® ; Unit Under Callbration

Mote ; Tha reporied unoertainty of messurement wis included stability and axcluded uniformity.

Tha raperted uncertainty of measurement was based on & standard uncenainty mutiplad by a
eovanage lacior K, providng a lovel of confidence of approximatbely B5 %,

~allg-
'
wwnenslumiii-

o 11ER7EA
Equipment : ‘Watar Bath Cert. No.: 23TMETA
Conditian As-Received : Usesd lem Page: 2of 3
Reference | 2304-015500-3
Procedure Used -

Calibration were conducied using in-house calibration procedune CP-OTD  according Lo direct
mieasurement method with Dala Acquisiion which conmectad with Indusiial Platinum Resistancs
Thermometer | IPRT L

The temperatune scale used was based on |TS-80,
Caondition of this result of calibration
1. Reference slandard inslrumenlk-
Instrument Madal Serial Mo, Cert. Ne. Duse Date
1 ) Data Aoquisition 3arza MY SB00E411 2ZHM1E5 26 Moy 2023
2. This oerlificate is valid only to (he fem calibrated on data and place of calibration.
3. This cerificalion is iraceabds 1o the Inemational System of Unit

Result of Calibration - [ * ] Withaut Adjustmaent
Function of UUGC" @ Temparature Sourne
Heatl iransfer madium used :  Wabar
Environmental AC Woltage Supply
[ | WRH. ) | Vol |
Beginning of Calibration 26 55 220
Finished of Calibration 5 58 21
Rl 5d,
Position :
10 Ma,:
1 4B04535-001
,/’ 1 z AB04539-002
o Strefl 3 4B04535-003
— — 4 4504539004
Sirat.} 4504539005
Frant
v Yy
anensluAIunu

o 1158780
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REC-TISETE 17035
CALIBRATION B061

Calibration Certificate

Certificate No.: 2304203-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Soi Udomsik 41, Sukhumvit Road,
102E0
Fage Laf 3
Equipment: Autedlave
Manufacturer: ALP
Madel: CL-40L
Serial No.: 807298
ID Mo.: UAEMIC.019/2560
Order No.: 1304203
Operation No.: 2304203001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by srWerapobseskiong  Approved by /ﬁ_
Sclentist { MrPheraghat Tuanji )
Manages, Division of Calibration Laboratory
Dratw of Lass: 15 August 2033 Resgensible for the Tachnical Management Team
The are for a of 95 .

This: Cortificatd & meued in siiordascn with th condilionm of aoredialion oranted by e The Letorstony

Actredhtabon scheme
mhnase:xd the measarement capabilty of the iaborstory and its raceabibty %o recognized national standards and 1o the: units
maakaed at the national standands laberatory. This sentificaie may not b raproduced other than n ful

wmmm-mwlm the Natiora| Food Imstitue:

F-C5-009 Rewmner: 01 Datee 30-04-55

Sl
s e =
e
:
R
Calibration Report
Certificate No.: TME-001-08
Egipment: Aukocles
Ml L83 Seria hos BOT298
Reschions ! % [Me:  LAEMICOIS7IS60
Manufsctirer:  ALP
Data of Calibeation: 10 August 2023 Page 3203
Calbratian point: 21 T e T
L= nesult: i
Calibration | Tomperatios | Relsbve | Line Volage
Conitien °6) [Memisity Pwl (et
in 10 w28 [T ]
e i o = R e B i e
e EP P
frtes g g
Tabled : af
Maasurid Tersperaturs (7€) & Sensar Na.
Callbration Point; (Sensor No.2 |s REF] Uncertainky
"ch Srdé 1 | sewi(Reny | [TTE] & ("C)
121 12158 | 121.70 | 12156 266
Table 2 : wf Ch ization Result
UUCE Eatting ULIC* Reading Smbility Uniformity | Cers® Variation
rel Min (°C) | Max (°C) [awerage ('cl]  MPa £0%) o re
121 i | @ | @ | o ol o1 033
Dt

The guoted uncertainty include © Statilty © and © Loading efect | 20% of Uniformity 17

ULC® o Lt Uedier Caibratioss

Seabiliey = Ore-haif of the greates: maimum SMereacs of meIsuned Smparatunes 3t 3y 0nd seesors,

for ot leemt ¥ 2n hour after resching steady staee.
Uniformty = Thi macimuns diference of measund Eamtures at afry sensar aed the measured
Bempersture st the reference looation which ane obeersed a7 the sme time.

Crewrgl] Varigtion = The differerrs of the maximum ard minimum meazsred emperstures througout obssreation tme.

The report uncerzinty of measurement was based on siandand encertainty muliplied by soverage tachor k= 3, prewiding
a level of confidence of approdmately 95 %,
Emd wee

PFESE12 Rinsiiion A1 Dt 200448

1
i@E\L’?
v
e
PRI o AR
Calibration Report
Cestificate Mo.: DH203-001-01L
Equigenant; Aubocleve
Modit  CL40L Serie how:  EIT208
Reslition: 1| % D Nas UAE MIC. 019 1560
Henufscturer:  ALP
Date of Calibration: 10 August 2033 Fage 1af 1
Leation: 31, UKITED: ANALYST AN ENGINEERIMG CONSUILTANT CO, LTD.
Environment Consditian Ambiore Temperatum [ 28 + 1 ] T
Relatve Humadty [ B3 4 2 )%
Ling vichagn (oS & 1) Vol

Condition of this results of Calibration;

L. This: instrumert. was calibrated by insert 3 standand temperabure recander mith RTD st RS sitoclive and calbration
accnrding b W-TE-OLA hased on 85 2646-1{2021) © futociavwes for sterlizabion in lboratores Design, conatruction, safaty
2nd performance Speaification.

- The termperatune smale used was besed on ITS - 80,
« All daka show bebow wara Tinal vabaes and the intial data may be chtsned upon reguest.

2. Reference Standard Instumens: |

Imstrumnt Modal Serial Bo. | Certificabe Mo.|  Due Date Throwgh
HTempi40-2 525501 WEZAL3ET6 | howe2d MADGETECH T
gl Tharmamster with A0
Dt Liyger] HiTerrp §40-2 S50 NC-22-11-23-175 F-He-21 m;
HiTermpasle2 RETIE TE SIs-08 Bapr-24 IMETTINE

2. This certifcate is troceabis ba Inbersaticnal Systess of Unks (1 Unis),
4. This certficate was certified onty for th nstrament we calbrated
5. This resslt of calibrabion was found soourabe: a5 shown on dabe 2nd piace of caloration only.
& This standand e fl apgly b sherioers or disinfectors used for medical, dental, pharmaceubical.
7. Concition of Calforabed fem @ Good
UUC Description @ Setting program function sterfization @ STERILIZE/ROAMAL
Time of stecfiration 15 Mioute At 121 ¢

& Fazsult of Calbration | " Withot adiustment

After adjustmant

FO5-012 Revinion: 81 Date: I0HM-E5

pa 1
e"

TECHNCLOGY FROMOTION ASSOCTATION (THATL AN JAFAN)
AP TE SERVBUES S KOUIPMENT CALIRRATION AND TESTING SERVICES 37 —-—h;;;
A4 PATTAMAKARS BEIAT LR, SUANLUANG BAKGR DK 2
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Cort. Now: Z5TMTES

Page: 1cf3
Certificate of Calibration
Equipment : Autoclava
Man ifactisnar ALP
Modal CL-40L
Sarial Mo, BOETES
10 N, LIAE MIC 0262583
Submitied by : Linited Analyal and Enginearing Conaullant Co LIt

3 Soi Udomauk 41, Sukhumsil Read,
Bangchak, Phrakhanong,

Bangkak 10280
Location : icrobialegy Labamtory (301}
Recaived Order - 27 April 2083
Calibration Dwte 2F April 2023
Amibient Temperature : (28210)C
Relative Mumidity © 150230 %
Calibrated by : Prescha Hakd
Approved by ; .
Appreved Signabany
{ ) Poméhippa  Tameyakul
4 j Malas Bulkuea
4 b Suwil Imjai
Isswe Date - 11 May 2023

The Unéertalistics sre for o confidence probability of spproxinestdy 555

T

Aparcval of the ead of Cerpores Servien: 3 Expiprrend

A 0033944



Equipment Autodave Caet. Mo.: 23TM7E2
Condition As-Received | Ussd ftam Page: 2013
Raference : FI04-04E10C-2

Procedure Used o~

Caibration wers canducted using in-housa caliarsion prossdure CP-OTO3 accerding fa direct
rraasurmEnt meshod with Data Acguisilion which connecied with Thermecoupla Typa T

Thes lampsrature scale used was based on (TS-800
Condition of this result of calibration
1. Referanca stareland inslrument:-

In#drusnant Madel Serial Mo, Cart. Ma. Cue Dabe

1} Data Acuisition 4arin MVESI3411 22LM1ES 26 Now 2023
2. This cerlificale is valid only 1o the #am calibraled on dale and place of calbration.
3 This cerlifcation ks iraceable 1o the International Syabes of Uit
4, T rasull of cakbvation covers laboraiory autociaves far the starization af goods and material which
could b infecied will crganisms categerzed as Hazard Group 1, 2 and 3
(** = Categorization of pathagens according 1o hazand and calngories of containmeant, sscond ediicn, 1850 )
It coes ot cover auioclaves for use with maledsl infect with crganisms in Hazard Group 4, for which
comgilaha and 1 of infecied is i o b essential.
This result af caliaraion does nal apply o stenlizers or dsinfeciors used fof medical, dental, pharmaceutical
ar velarinary purpabie which are dieciry concarmed with patient care, or those used for falrics subjeciad to
steriization which ara required io be dry ai fa and of cycle.
Result of Calibration i {*) Withoul Adjustmant

Function of UUC" - Temparature Source
Baginning of Calibratian 2 B0
Finished of Calibration 27 58 =0
Pasition Daencription. n:;':‘:'
1= |Conter of chambar 18-20TC-04.
2= |Tempambre sansar 18-20TC-05
3= |Eshaust por 18-20TC-06
W
Lenas
a 1155363
Equipmant ! Aurinciaee Cri. Mo 23TMTES
Conditian As-Recelved :  Used lem Page: 24l 3
Rafarance : 2304-04610C-2
Risalt of Calibration :- | ") Witheu? Adjustmaent
Function of ULC® © Termparaluie Sourca
Cperating paramater Set : Temparature = 1150 °C
Sterilization peried = 15 mireta
(111 v uuc Average” Statility Pressure e imty] Covarags
Eoiting | Reading | Position | Standard Reading Reading Factar
(=3 [ {"c} {2°C}| (MPa) | {2°C} k
1 115213
1154 1460 ] 115.186 0.2z a.ne L] 2
3 116280
o i Bet: = iHQ ¢
Herilization period = 30 minute
wuc uuc* Avarage” Pressura Cavaragi
rtal
Batling | Reading | Position | Stananra Resaing | *" | guaaing 1" ™"} Factar
{*c} (e} LG} (£*C))| {MPa} | [£°C) &
1 121260
121.0 1210 2 124,224 0z i1 oTs 2
3 1231784

Awerage” : The awerage of 30 valuas in each position,

Stability @ One-half of te greatest maximum differsncs of messured lampanabes al any one probe.
ULKC® : Urit Undar Calibration

Mote : The reparbed uncetsnty of messinamant was incladed stablity and escluded uniformity .

The reporied unceriainty of messuremant was basad an & standand unceriainty mukplied by a
covarage faciar k, provising a level of confidence af approximately 95 3.

-ole-

Lanas
a 1153967

SEaTS AR ACE GlsarT LA TS
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Faurdanon ior indusyial Dewsfiopment Rafional Food mesue
= Food indusisal Laboraiony Service Cerier

Calibration Certificate

\i
I

Certificabe No.: 2402415-001-01
Client name: UINITED AMALYST AND ENGINEERING CONSULTANT €O., LTD.
Address: 3 Sai Udomsuk 41, Sukfumsit Road,

Bangchack, Prakhanong, Bargkok 10260

Page 1803
Equipment: Electronic Balance

Manufacturer: OHAUS

Modal: PXE23

Serial No.: C23IET54745

1D Mo.: UAE.MIC.055/ 2565

Order No.: 2402419

Dperation No.: 2403415-001

Date of Recelpt: 19 April 2024

Date of Calibration: 10 april 2024

Calibrated by  m.Phemphst Tuanjit Approved by "
Sehentisy | Misz porm Joengkmmki §
WVice President, Depariment of Laborskory Fervices

Cstw of Temus: 23 April 2024 Responsitde for the Technical Managesent Team

The unceriainties are for 2 of il

This Cartficats i issuad in pooondence seih the condibions of accrecitabon gravii by o Thai Laboranody AOCTBIENON Scherme
which has msesses e messureren: copabity of P lboraery and £ IRebdy W reospnized sadonal sandands and o the
Units: of masasuTETEnt realeed ot Hie commpendng nalonal dandands laborsiory. The certicae: may not be reproduced oiher
e i U et wat Hhe price metten spproval of the Mol Food Irstoue

FC5-009 Riveon: 00 Dot 20-04-65

v/ <

AP rERLR MY A0S daarniLa TS
iU e B S A A T L
Pourcieion ko csiial Devefogmant Sanonal Food insiine e
Food incainal Laberainny Senice Cenie RATICN D081

Calibration Report

——
R

Certificate No.: 2402419-001-01

Equipment: Bedroaa Bl Marmlectunes  DHUG
Madel  FRARD Reselution 0000 5
Sl W OG5S PO ML LA I SRS
Capacity: @071 g
Date of Calibration: 13 s 20 SEEE] . Page 2aid
Enviroamaent Condition:  arbex Tempesnue 260 0] T A Hemidoe = [T
Place of Calibration: Apcan 301, UNITED ARALYST AND EMGINEERIG CORGLLTANT T3, £TD0
‘Candition of Equipment: cooo Conoon
Congition of This Results of Calibrition:
1. Cabratiod: Mo BT etnad WHRAANL  Tn-Houss Memad I o) KRS Lab 14| 2019

2 Raferereie i

Beference Stongdord  Model  Serisibe,  Collbratec By Cenificate No.  Dug Daty

Sarciar Weget Cin £ Sy i (=1 LS B Movenber M4
Inmstrument Maodel Seripl Mo,  Callbrated By Conificate Mo, Rue Date
ThanTo-Hygro Petar BOEHL WFLETH D) Qusityy Enborm [ 2 A Py 05

1 Thia cadificaton & bacasba o 5 ORIT

4 Tras cosrican v conriad ondy dor e eatrumen pe Cadriied

§ This remst of caliwation wan kauad accunsi i shown an dile s pioe of cndon gels
Calibration Results:

1. Repaatability of Reading:

| Momralske (g ) Simnded Dumatson of Meadsng gl

1 m a.00er
L) o

2. Off-Casvter Error:
Rrmaal g i gl e (Sl 1 AR (SR O a0
Trs Ealnacs sackag bt i gven = tha e,

e o /C::_:;E}\\l

LA R
a &

[ ] b} 4 |

a'—tu||s|||.1-'0
|:mm: L zﬂmhnw i L

PL5007 Revewes: 00 Date: 1004465
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Fly

Foursieion for inclminel Ceeeropred hatend Food ramas
Food nclusiriel Lebcratoy Serace Cae

Calibration Report

Ceriificate Mo.: 24032419-001-04
Exjuipasent: Bactrooic Ralirce Masalactners  DHALS
Wodet FAEY Repaletiom 0001 §
Sarial Mo CEHTEATE 1B gt LIRE MICA55/ 565
Capiity: B0
Davte of Calibrations 149 sl 04 Fagedald

Callbration Results:  (Cantinued)
Calibration Bangs: 06000
Calibration Adjustment:  Intemsl Caitratnn

3, Daparturs Fron Nomira Value:

Hormiral Vakes Stearciard Ve dverage Raadg Covites sy Corvesage Faanr
[ gl [ g | ld g 4 &
rian) 000 A o o 208

L L0000 Lo now L1 108
3 5000 5000 0% a0y 100
1 L] 1083 nsm 5.0 2
m s mem L) 000 200
] SN i A BN 100
] 158 (0K i D305 o) L0
3w 280000 21 oy 0081 200
m 398 000K I8RO0 £33] 0001 im0
5 1859 apgn 0881 e 2w
) AT SO0 (17 00 FIC]
| o S e 0067 0014 20

Tha reporied sroeriainty of Temamurersest i bised o § Rred oty UlpHEE T § DRTRO0 00 0 I
el of conliienon of agpemdaiery 5

FCS-inl Rewson: Ot Gate: d0-W-65
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1| Aldriey Liquid-Liqukd Extraction, Gas Chramatographic Method!!
2 | Arsenic 1) Digestion, Hydvide Generaticn/omic Absorption

Spectromatric Method™
2) Digestion, Incuctively Coupled Flasma Mathod™

3 | Barlurn Digestion, Inductmely Coupled Plasma Method™
4| gk Uguid-Liguid Extraction, Gas Chromatographic Methad™
5| Panc Liguid-Liguid Extraction, Gas Chromatographic Method
a | BaHe Liguid- iguid Extraction, Gas Chromatographic Method™
7 | yaHC Liguid-Liqukd Extraction, Gas Chromategraphic Mathod®
B | Biocherical Cygen Demand | 1) 5-Oay BOD Test, Azide Modification Method™

2) 50y BOD Test, Membrare Elactrode Method™?
Cadmiirm 1) Digestion, Cirect Ar-Acetylene Flame Method!?
2) Digestion, Inductively Coupled Flasma Method
10 | Chemical hoygen Demand 1) Closed Raflux, Titimetrc Method™

2} Closed Reflux, Colarimetric Mathod™

3t Open Reflux, Titimetric Metho™

-

11 | Chiordane Lliguid-Liguid Extraction, Gas Chromatographic Methad™
12 | Crwomium 1 Digastion, Oect Air-toetylene Flama Method™

2] Oigestion, Inductively Coupled Plasma Method™
13 | Color ADMI Weighted-Ordinate Spectrophotometric Methad!
10 | Copper 1) Cigestion, Direct Air-Acatylens Flame Mathod®

2) Digestion, Inductively Coupled Plasma Mathad®!
15 | Cyanide 1) Distillation, Colarmetric Mathod™

2 Total Cyanide after Distillation, by Flow Injection

Anatysis Method!
16 | op-DOT Liquid-Liguid Extraction, Gas Chromatographic Method™
17 | 4.4-D0O0 Liuid-Liguid Extraction, Gas Chramatesraphic Method®
18 |4,4-DOE Licuid-Liguid Extraction, Gas Chramatographic Method™
19 | &#-0OT Liguid-Liquid Extraction, Gas Chromatographic Method™
0 | Dieldrin Liguid-Uiguid Extraction, Gas Chramatographic Method!
21 | Endosulfan | Liguid-Lisuid Extraction, Gas Chromatographic Method!
22 | Endasulfan I Liquid-Licuid Extraction, Gas Chromatographic Methed!!
23 | Endasulfan sulfate Liguid-Liguid Extraction, Gas Chromatographic Methed!?
24 | Endrin Liquit-Liguid Exraction, Gas Chromatographic Method!

25 Endrin stdehyde...
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25 | Endrin aldefyde Ligquid-Ligquid Extractien, Gas Chromatographic Mathad™
26 | Formaldetyde Distillation, Colarimetric Method™
27 | Free Chlorine 1} Indometric Methed!
2) DPD Femrous Titrmetric Mesthaod™
2 | Heptachlor Liquid-Liquid Extraction, Gas Chrematoerphic Methodt
29 | Heptachlor Epaxide Liquid-Liquid Extraction, Gas Chramatogrphic Method!
30 | Hexavalent Chreerikrn Colorimetric Method®!
31 |Lead 1] Diigestion, Direct pir-Acetylene Flame Mathod™
2) Digestion, Inductively Coupled Flasma Method™
32 | Manganese 1) Digestion, Direct Alr-Acetylens Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atarmic Abserption Spectrometric
Methad!?
34 | Mathoschilor Liguic-Liquid Extracticn, Gas Chromatographic Method ™
35 | Mickel 1} Digestion, Direct Air-Acstylene Flame Method®!
2 Digestion, Inductively Coupled Plasma Mathod?!
18 | Ol & Greass 1) Licpuic-Licpuiel, Partition-Gravimetric Method™
2] Sowhlet Extraction Method™®
| pH Elecirometric Mathod™
38 | Phencls 1) Distillation, Chlaroforrn Extraction Mathod™
2) Distillation, Qirect Photametic Mathod®
3| Selenium 1) Digestion, Hydride GenerationAtomic Mbsorption
Spactrometric Method™®
2) Digestion, Incuctively Coupled Plasma Method™?
10 | sulfide 1} ladomatric Methad!™
2 Methylene Blue Method™
41 | Temperature Laberatory and Fald Methods®
42 | Total Dissolved Selids Driad at 180 "cH
43 | Total Kjeldah Nitrogen Semi-Micro-jeldahl Methad"!
44 | Total Suspended Selids Driad from 103 to 105 *c
45 | Trivalent Chrormium 1) Digestion, Direct Air-Acetyens Flame Method;
Codorimetric Method, Catculation™
2) [gestion, Inductively Coupled Plasma Method;
Colarimatric Method; Caleulation™
& | Zinc 13 Digestion, Direct AirAcetylene Flame Method
2} Digestion, Inductively Coupled Plasma Mathod!?
cruf
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Bemzolalpyrens

Berzolg hijperylens

Beryllium
EsiZ-chiorethyl lether

Bis2-ethyl hexyliphthalate
Bromodichloramethans
Bramoform

Butanal

Butyl benzd phthalate

Cadrmium

Carbazole
Carban disulfide
Carbon tetrachlaride

Chlordane

p-Chlorcaniline

1) Liquid-Liguid Extraction, Gas Chromatograghic
Mathod™

2] Liguid-Licuid Extraction, Gas ChromatographiciMass
Spectrometric Methed!

13 Liguec-Liguid Extraction, Gas Chromatographic
Method

21 Liguid-Liquad Extraction, Gas Chromatographic/Mass
Spactrometric Method*!

Digastion, Inductively Coupled Plasma Method™
Liguac-Liquid Extraction, Gas Chramatographic/Mass
Spectrometric Method®!

Liguid-Liquid Extraction, Gas Chromatographic/dass
Spactrometric Method™

Pumge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographicivass
Spectrometric Methodt!

Purge and Trap Gas Chromatographiciass
Spectrometric Methad™

Lsquid-Liquid Extraction, Gas Chromatographic/Mass
Spactrometric Method™

1} Digastion, Direct Ai-Acetylens Flame Method!!
2] Digastion, Electrothermal Atamic Mbsorption
Spectrometric Method*!

3) Digestion, inductively Couples Plasma MethodH
Liguick-Liguid Extracticon, Gas Chromatographic/Mass
Spectrometric Method™

Purga and Trap Gas Chromatographic/Mass
Spectrometric Method®!

Purge and Trap Gas Chomatographic/iass
Spectrometric Method*”

1] Ligquid-Liquid Extraction, Gas Chvomatographic
Method!™

) Uiquid-Liquid Exiraction, Gas Chrormatographic/Mass
Spectrometric Mathad™

Liquid-Liquld Extraction, Gas Chromatographic/Mass
Spectrometric Method™

P

2 Chlofobenzeng,
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11

12

Acanaphthens

Acetorne

Aldrin

Anthracens

Antinvery

Arsenic

Afrazine

Barium
Benzalanthracens

Banzene

Benzolb)luaranthens

Benzolkifluoranthers:

Berzoic acid

1} Liguid-Liquid Extraction, Gas Chromatographic
Method™

2 Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectromatric Methed™

Furge and Trap Gas Chrematographic/Mass
Spectrometic Method™

1} Liquid-Liguid Extraction, Gas Chromatographic
Method*

2} Liguid-Ligquid Extraction, Gas Chromatesraphic/ass
Spectrometric Mathod™

1) Liquid-Liguid Extraction, Gas Chromategraphic
Methed!?

2) LiciiehLicquid Extraction, Gas Chromatographic/Mass
Spectioenatric Method™

Digestion, Inductively Coupled Plasma Method®

1} Digastion, Hydride Generation/Atomic Absorption
Spectrometric Methad'®

2} Digastion, nductively Caupled Plasma Method™
Liguid-Licuid Extraction, Gas Chromatographicivass
Spectrometric Method™

Digestion, Insetively Coupled Plasma Method!!

1) Liguid-Liguid Extraction, Gas Chromatographc
Mathod®

2) Liguic-Liquid Extraction, Gas Chromatographic/Mass
Spectrarmetric Method™

Furga and Trap Gas Chromatographicidass
Spectrometiic Method™

1 Liquid-Liguid Extraction, Gas Chromatographic
Method

21 Liguid-Liguid Extraction, Gas ChromatographicMass
Spectrometric Methad™

1} Liguid-Liguid Extraction, Gas Chromatographic
mathod™

2 Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectronmetric Method™

Liquid-Liquid Extraction, Gas Chromatographic/iass
Spectranmetric Methoo
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hlombenzena

Chlarodbromomethane

Chlgrofomm

2-Tnlorophenal

Chromiimm

Chreenium ()

Chromum (V)
Chrysene

Cyanide

240

DOE

DiEzenzialanthracensa

Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chaomatogaphic/Mass
Spectrometric Method!

Purge and Trap Gas Chromateographic/Mass
Spectrometric Method!!

Llguic-Liquid Extraction, Gas ChromatographicMass
Spectrometric Method'?

1) Digestion, Direct Air-Acetylane Flarme Methed!?

2) Digastion, Inchuctively Couplad Plasma Method™

1} Digestion, Direct Ar-Acetylena Flame Method;
Colorimetic Method; Calculation!™

2 Digestion, nductively Coupled Plasma Method;
Colorimetric Mathod; Caloylation®

Colormetric Mathod™!

1) Liquid-Lkcpiid Extraction, Gas Chromatographic
Miathod*

2} Liqued-Liquid Extraction, Gas ChromatographicMass
Spactrometric Method™!

Distillation, Colorimetric Method™

Liquid-Liguid Extraction, Gas Chromatographic Method™
1) Liguid-Liguid Extraction, Gas Chromatographic
tethod®

2) LiguiicHLicuid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1} Liquic-Licuid Extraction, Gas Chromatograplic
Mathad*l

2) Liguid-Liquid Extraction, Gas Chromatographic/ass
Spactrometnic Methad™

1] Liguid-Liquid Extraction, Gas Chromatographic
Wathod®

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

13 Liquid-Licuid Extraction, Gas Chromatographic
Mathod

2} Liquic-Licuid Extraction, Gas Chromatographic/Mass
Spectrometric Methodt

o]

14 Benzolalpyrers...

43 Di-n-buiyt phthalate
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43
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ar

51

52

53

55

57

Di-n-butyl phthalate

1,2-Dichlorobenzene

1,3+ Dichiorobenzena

18-Dichlorobenzens

3,3"-Dichlorabenzidine

1.1-Dichlorsethane

1,2-Dichloreathane

1,1-Cichloroethylens

cis-1.2 Dichloroethylena

trans-1,2-Dichlarcethylane

2A-Dichlorophenol

1, 2-Dichioropropans

1, >Oichlonopropane

1,3Dichloropropensa.

Diieddrin

Diethyl phthalate

2a-Dirnethylphencl

24-Denitrophenol

LiquicH iquict Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas ChromatographicMass
Spectrarnetric Method™

Furge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spactrometic Method™

Ligquid-Ligusd Extractian, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chrematographic/Mass
Spectrometric Methad!?

Purge and Trap Gas Chromatographic/Mass
Spectrometiic Mathod™

Purge and Trap Gas Chromatographic/dass
Spectrametric Mathod®

Furge and Trap Gas Chromatographiciass
Spectrermetriz Method!

Furge ard Trap Gas ChromatoerohiciMase
Spectronmetric Method"!

Uiguid-Licuid Extraction, Gas Chromatographic/dass
Spectrometric Method™

Purge and Trap Gas Chromatosraphic™ass
Spactrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chramatographic/Mass
Spectrometric Methead !

1} Liuic-Licuid Extraction, Gas Chramatographic
Method"!

2) Liguid-Liquid Extraction, Gas Chiomatographicass
Spectrometric Method™

Liguid-Licuid Extraction, Gas Chromategraphic/Mass
Spectionnetric Mathad™

Ligquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometiic Method™

o

ke e’ |

61 28-Dinitrotolusne..,

Aty

el

5| fcy

6 | yHCH

Tt | Hexachiorocyclopentadiena

T8 | Hexachloroethana

79 | indendil 2. 3-cdipyrens

8) | Bophorone
81 | Lead

B2 | Manganese
B3 | Mercury
81 | Methanal

85 | Methosychior

86 | Methyl broride

1) Liegaieh-Liuid Extraction, Gas Chromatographic
Methodl

2) Liguic-Liguid Extraction, Gas Chromatographic/Mass
Spectrametic Method™

1} Ligquick-Liguict Extraction, Gas Chromatographic
Methad ™

2 Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spactrometric Method™!

1) Liguid-Liguid Extraction, Gas Chromatographic
watho

2 Liguid-Licuid Extraction, Gas ChromatographicfMass
Spectrometric Method™

Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spactrometic Mathod™

Liguid-Liguid Extraction, Gas Chromatographiciass
Spectremetric Method !

1) Licquic-Liguid Extraction, Gas Chromategraphic
Method™

2) Licuid-Lisid Extraction, Gas Chromatographic/bass
Spectrmetnic Methad™

Liguid-Liquid Extraction, Gas Chraomatographic/Mass
Spectrometnic Method! ™

1) Digestion, Direct Air-Acetylene Flame Method!

2) Digestion, Electrothermal Atamie Absorption
Spactrometric Mathod™

%} Digasticn, Inductively Coupled Flasma Method!!

1} Digestion, Direct Air-Acstylene Fame Methad®

2 Ogestion, Inductively Caupled Plasma Method!
[Agestion, Cold-vapar Atormic Absorption Spectrometric
Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) LiguighLscquid Extraction, Gas Chromatographic
Mathodt

2) Liguic-Licuid Extraction, Gas Chromatographic/Mass
Spectrometric Methed!

Purge ard Trap Gas Chromatographic/Mass

AL ATTunY

Fiaamad

a1

a3

67

ki

T2

2A-Dinitratel uene

25-Dinitretoluene

Den-Detyl phifalate

Endesulfan

Endrin

Ethylbenzene

Fluorarthere

Fluarene

Heptachlor

Heptachlar epaxide

Hexachiorobenzens

Hexachlora-1,3-butadiens

m-Hescane

Ligquid-Liquid Extraction, Gas Chromatographicivass
Spectrometric Mathod™
Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometic Mathod™
Liguid-Liguid Extraction, Gas Chromatographic/Mass
Specticenetric Method™
1) Liguid-Liquid Extraction, Gas Chromategraphic
Method™
2) Liguig-Uiquid Extraction, Gas Chromatograghic/Mass
Spectromatnc Method™
1) Liquid- Liquid Extraction, Gas Chrematographic
Method™
2} Liguid-Liquid Extraction, Gas Chiormatogaphicbiass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectremetric Method
1) LiguicHLicqaied Extraction, Gas Chromatographic
Mhathyoef*!
2) LiquickLiquicd Extraction, Gas Chromatograshic/Mass
Specirametric Mathod™
1} Liquid-Liquict Extraction, Gas Chromatograghic
Method™
2} Ligpuid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!
1) Licquic-Liguid Extraction, Gas Chiomatomaphic
Methad®
2) Liegiieh-Lsquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™
1) Liguich-Liguid Extraction, Gas Chromatographic
Mathed!?
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
Liguic-Lizuid Extraction, Gas Chromatographic/Mass
Spectreenetric Mathod™!
Purge and Trap Gas Chromatographiciass
Spectrormetric Method™
Furge and Trap Gas Chromatographicfass
Spectromatric Method"

nuﬁ

TAL-HCH..

Spactrometic Methad™
o
E7 Methylene chlonde_
s
[ it ATTuaiy AEhnred
ET | Methylene chlorde Purge and Trap Gas Chromatographic/Mais
Spectromatnic Method™
88 | Z-Mathylphanol Liguid-Liguid Extraction, Gas ChromategraphicMass
Spectrometic Mathod™
B9 | 2-Methyinaphthalens 1} Liquid-Liquid Extraction, Gas Chrermatographic
Methad™
21 Liquid-Liquid Extraction, Gas Chromatographiciass
Spectrometric Method™
90 | Methyl ten-butyl gther Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
91 | Maphthalene 1) Liguid-Liguid Extraction, Gas Chromatographic
Method!
2} Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spactrometric Mathod
92 | Hickel 1} Digestion, Direct Air-fcetyiene Flame Mathod®
2) Digestion, Inductively Coupled Plasma Mathod®
55 | Mitrobarzens LiquickLiquid Extraction, Gas Chromatographic/fass
Spectrometric Method!!
94 | N-Nitrosodipherylamine Liguid-Liquad Extraction, Gas Chramatographic/Mass
Spectrometric Method"!
95 | N-Mitrosodi-r-propylamine Liguid-_igquid Extraction, Gas Chiomatographic/Mass
Spectrometric Method™
% | Polychlorinated Bipheryls 1} Liquid-Liquid Extraction, Gas Chromatographic
- PCE 1016 Methed
- FUB 1221 2} Liguid-Liquid Extraction, Gas Chromatagraphlc/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-12%4
= PCB-1260
97 | Pentachlomphenol Liquid-Liquid Braction, Gas Chromatographic/Mass
Spectrometric Method™
98 |pH Electrometric Mathod™
%3 | Phananthrensa 1} Liquid-Liquid Extraction, Gas Chromatographic
Method®!
2} Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spactrometic Mathad® y
i

100 Phenal.,,




-
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100 | Phenct 1) Distillation, Chigroform Extraction Method™
) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spactrometric Method!!
101 | Pyreme 1) Liguid-Liguid Extraction, Gas Chromatograghic
Mathod™
2) Liguid-Licuid Extraction, Gas Chromatographic/Mass
Spectromatric Method™
102 | Selenium 1] Digestion, Hydride Gereration/Atomic Absorption
Spectrometric Method™
2} Digestion, nductively Cougled Plasma Mathod®l
108 | Silvar Digestion, Inductively Caupled Plasma Method™
104 | Styrene Purge and Trap Gas Chramatographic/Mass

105 | 1,1,2.2-Tetrachleroethang

106 | Tetrachloroetbnydens

107 | Toluwene

108 | Tosaphensa

109 | TRH S, - Col

110 | TPH (Cap - Cigd

111 | TPH {4 = Cas)

112 | 1,2 4-Trichlorobenzens

Spectrometric Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spactrometric Mathad™

1) Liquid-Liguid Extraction, Gas Chromatographac
Method™

3 Liquid-Liguid Extraction, Gas Chvomatographic/Mass
Spectomatric Method™

1) Purge and Trap, Gas Chromatograpghic Methed! 228
2} Purge and Trap, Gas ChromatographicMass
spectrametric Mothod ™

Separatony Funnel Liquid-Liquid Extraction, Gas
Chrematographic Method™ !

Separatory Furnel, Liquid-Uiquid Extraction, Gas
Chromatographic Method™=

Furge and Trap Gas ChromatographicMass

-l -
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& | Chromium (@8]

7 | Cobalt
E | Copper
§ Cresel

i | DiowingFurans

11 | Hydrogan Chioeide
12 | Hydrogen Auaride
13 | Hydrogen Sulfide

18| Lead

15 | Manganese
16 | Mereury

17| Mickel

1B | Cracty

18 | Ouides of Nitrogen

N0 | Selerium

21 | Sulfur Dioxide

22 | Sulfuric Acid

2) Isokinastic Sampling, Digastion, Inductively Coupled

Plasmia Mathod!™

lsckinetic Sampling. Digestion, Inductively Coupled

Plasma Method™

1} moknetic Sampling, Cigestion, Direct Ai-Acetylane

Flame hethod™

2] Isckinetic Sampling. Deestion, Inducthely Ceuplad

Plagma Meshod™

Acsorption Sampling, Gas Chromatographic Method™

Isokinetic Sampling™

lsokinetic Sampling, lon Chromatographic Methed™

Isokinetic Sampling, lon Chromatographic Mathad™

Abserption Sampling. lodomatric Method™

U} Isokinetic Sampling, Digastion, Direct Air-Acetylane

Flame Meathod™

7) Isckinetic Sampling, Digestion, inductively Coupled

Flasma Method™

1) sckinetic Samplirg, Clgestion, Direct Ar-Acetylene

Flarme Method!™

2} lsckinetic Samphirg, Digestion, Inductively Couplad

Plasrna Method™

lsskinetic Sampling, Digestion, Cold-vapor Atormic

Abserption Spectrometric Mathod™

1) Isokinetic Sampling, Digestion, Direct Alr-Acetylens

Flama mMathod™

2] Isokinetic Sampling, Digestion, Inductively Cougled

Flasma Methad™

Ringalmarn's Mathod!!

1) Abierption Sampling, Phenatdisulfonic acid Method®

2} Instrumenital Aralyzar Method™

1} kiskinetic Sampling, Cigestion, Hydride Generation/

Atomic Absoeption Spectrametiic Methad™

2} lokinetic Sampling, Digestion, Inductively Coupled

Plasrma Method™

1} Absorption Sampling, Barum-Thorin Titrimetric

Kethed!™

2 Instrurnental Analyzer Method™

Isckinetic Sampling, Barium-Thorin Tltrime‘lldc whethod
i ]

73 Total Suspended Particulate..

ATkl

e

Total Suspended Particulate
Vanadum

Kyl

Isaiinetic Sampling, Gravimetric Method™

Bokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!

1} Bag Sampling, Gas Cheomatograhic Mathod™

2 Adsowption Sampling, Gas Chromatosraphic Mathod™

A
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Spectromatric Method™
113 | Li1-Tachioroethane Purge and Trap Gas ChromatographicMass
Spectromatric Methaod!
114 | 1,1,2-Trichlaroethans Purge and Trap Gas ChromategraphicMass
Spectrometric Method™!
115 | Trichlesraethylene Pusge ard Trap Gas Chromatographic/Mass
Spectrometic Method®! %
|
116 24,5 Trichloropheral...
S
dwiu ARy AEmTEd
116 | 28,5 Trichlorophenol Liguic-Liuidd Extraction, Gas Chrormatographic/Mass
Spectioenetric Method!?
117 | 2,4 6-Trichlorophanol Liquit-Liguid Extraction, Gas Chromatographic/Mass
Spectemetric Method
18 | 1,3.5-Trimethylbenzane Furge and Trap Gas Chromatographic/Mass
Spectromatric Method™
1% | Vanadium Digestion, Inductvely Couplad Plasma Method™
120 | Wiml acetate Purge ard Trap Gas ChromatographicMass
Spactrometric Mathod™
121 | Winyl chlanide Purge and Trap Gas Chromategraphic/Mass
Spectrometric Method!!
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
Spectromatric Method™
123 | o-¥ylene Purge and Trap Gas Chromatographic/Mads
Spectometric Method™
124 | p-Xylena Purge and Trap Gas ChromatographicMass
Spactrametric Mathod™
125 | ¥ylens (Total) Purge ared Trap Gas ChromatographicMass
Spectrametic Method™
126 | Zinc 1} Digestion, Direct Ar-scetydene Flame Method™
2) Digestion, nductively Coupled Pasma Method™
Ay (Udaaszune) Swon 25 sems
N1 ATTuERE Fammed
1 | Antimony lsakiretic Sarmpling, Digestion, Inductively Coupled
Plasma Method™
2 | Arsenic 1) Isckinetic; Sampling, Digestion, Hydride Generation
Atarnic Absarption Spectrometrc Method™
2) lsokiretic Sarnpling, Digestion, Inductively Coupled
Plasrma Method™
3 | Cadrnium 1} bsokinetic Sarmplirg, Digestion, Direct Alr-Acetylens
Flarme Method"!
2 sokinatic Sarmgling, Digestion, Inductively Coupled
Plasma Methadl
4 | Carban Monoxide Instrumental Analyzer Method'™
5 | Chlerine lsokinetic Sampling, lon Chromatographic Methed®™
& | Chromium L isokinetic Sampling, Digastion, Direct AirAcetyiens
Flama Method™ "

" Chromium {mm)_

Aldrin

Artirmany

Arsenic

Barlurm

Baryilium

Cadrniurm

T | Chlordane

1) Waste Extraction, Seperatony Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method#2
2) Ultrasonic Extraction, Gas Chromatographic
Mathog!a
1} Waste Extraction, Digestion, Incuctivaly Coupled
Plasma Method™*%
2 Digestion, Inductively Coupled Plasrma Method? 14
1) Waste Extraction, Digestion, Hydride Generation/
Mtoenic Absorption Spectrometnic Method! 218
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 414
3) Digestion, Hydride Gereration/&tormic Absomtion
Spactrometiic Method ™'
4} Digastion, ductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inductively Couplad
Plasma Metheod 240
#) Digastion, Inductively Coupled Plasma Method ™9
1) Waste Extraction, Digestion, Inducthvely Couplad
Plasma Method
21 Digestion, mductively Coupled Plasma Method ™
1} Waste Extraction, Digestion, Flarme Atemic Absorption
Spectrometric Method414
2) Waste Extraction, Oigestion, indurtively Coupled
Plasma Mathod™4<
3) Digestion, Flame Atomic Absorptian Spectiometric
maathoc 5
4) Digestion, Inductively Coupled Plasrna Methad™
1) Waste Extraction, Separatany Funnel Liquid-Liguid
Extraction, Gas Chromategraphic Method ™2
2} Witrasonic Extraction, Gas Chromatosraphic
Methodl®3

a4

B Chigrriim._
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Chreseniurm

Chrorriurm (1)

Chiamium ()

Cobalt

Copper

Doo

1} Waste Estraction, Digestion, Flame Atomic Absorpticn
Specticrnetric Method ™19
2) Waste Extraction, Digestion, Inductively Cougled
Flasma Methed 244
3) Digestion, Flame Atomic Absorption Spectrometric
Mathod
&) Digestion, nductively Cougled Plasma Mathogl'%
1) Waste Extraction, Digestion, Flame Atormic Absoption
Spactrometric Method; Waste Extraction, Colorimetric
Methad; Caloulation! #1217
21 'Waste Extraction, Digestion, Inductively Coupled
Plasma Method, Waste Extraction, Colormetric Method;
Caloutation4141T
3) Degestion, Flarme dtomic Absomption Spectrometric
Method; Alkaline Digestion, Colorimetric Mathod:
Cal.oJatim"“”“
4) Cigestion, Incuctively Coupled Plasma Methad;
Alkaliree Digestion, Colorimatic Method;
m;:ul.aﬁm""-""“
1} Waste Extraction, Colorimetric Method™ !
2} Alkaline Digestion, Colarimetric Method®®i7
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method "2
2) Digestion, Inductiely Coupled Plasina Method™
1) Waste Extraction, Digestion, Flame Aternic Absorption
Spectrometric Method! 4%
2) 'Waste Extraction, Digestion, nductively Couplad
Plasma Mathod®e
) Digestion, Flarme Atemic Absorgtion Spectrometdic
Methad™=
4) Digestion, Inductively Couplad Plasma Method™
1) Waste Extraction, Gas Chromatographic Mathod!?#9
2} Uitrasonic Extraction, Gas Chromatosraphic
Method 2
1} Waste Extraction, Separatony Funmel Liquid-Liquid
Extraction, Gas Chioenatographic Methad 20
21 Ultrasonic Extraction, Gas Chromatographic
Method!229

o]
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16

20

21

COE

ooT

Dietciin

Endrin

Heptachlor

Lindane

Mereury

1) Waste Extraction, Separatory Funnal Liquid-Liquid

Estraction, Gas Chramatographic Method™ 2!

2) Ultrasaxnic. Extraction, Gas Chromatographic

Method "%

1) Waste Extraction, Separatory Furnel Liquid-Licquid

Extraction, Gas Chromatographic Method?#2

2} Utrasonic Extraction, Gas Chromatographic

Mmluml
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