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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
isasflavdnussviasufuRmatiamevidnsuganimin
1 |pH Meter pH Meter YS| PH100A Technology Promotion Association 22CH1000 26 Jul 22 25 Jul 23 -
JC03345 (Thailand-Japan)
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Certificate of Calibration

Equipmant :
Manutacturer ;

Model :

Serial No.

D No. ;

Condition As-Racaivad:
Recelved Date ;
Calibration Date -
Reference

Submitted by :

Ambient Temperatiune
Ridative Humidity |
Calibration Procedure :

Calibratod by :

Approved by :

le Miales BuSvuea
{ | Sailhip Meangmai

|} Warakom Lerngagtrakil

Issua Date ©

b wcprkaced seher dur o (L e

pH Meter
¥&l

pHI0MA

JCOands

LAE.EFM. 05812562 (ENY.pH.OTIBT)
Usad Il

25 July 2022

26 July 2022

207 0T IAWSC-2

Unitad Analyst and Enginesnng Consuliant Co. Lbd.
A Soi Udomsuk 41, Sukhumvil Road,

Bangchak, Phrakhanong, Bangkok 10280

{25 2 25) °C

{50 2 19)%

in - housa method :

= CP-CHE by direct massurement with slandard
woltage calibralor and direct measuramant with
carffied relarence malesial (CRM)

- CP-CHE by comparison with slandard thememater

Warakorn Lerngaglrakil

Approved Signaiory

29 July 2022

sertalmtics are for o confbdence prohability of spproximagely %5%

zx i Fuprpemcrd Calis

wndslunuau

I.E]ﬂﬂﬂ'i‘lijﬂ'l‘l.lﬂﬂ

A DD43735
Cert.Mo.: Z2CH1000 Cart.No.: 22CH1000
Page.: 2of3 Page: 3ofd
Condition of this calibration result Calibration Resulis
1, Referance Standard Instumend  © - Function : Temperature Measurement
Ingtrusmant Serial No. 1D Mo, Cart, No, Dus Date {*) Without adjustment
1) Ref. Standard Thermometer 4802054 110RC044 21mzm 26 Ot 2022 This equipment wes cormectad with Temparahure Probe;
This carlifizatian is fraceable ta the Infemational Sysiem of Unit maintained at:- - Maodal : =
= Traceable o Nalicnal institute of Metrolagy (Thailand), NIMT - Sanal No. : 2102245806377
2. Cartified Raference Matarials : The measurement results are teceable 1o S| fiough CPA chem Lid,, Dimension of probe,
AMEI-AED Matianal Accredilaiion Board, Acorediled Mo, AR-1835 = Lengih - 110 mm.
= Diametar - 12 mm,
Butfer Solution Manufsciurer Let Ne. Exp. dats -Immersion Depth; 100,
pH 4,008 CPA cham B23320 20 Jure 2024
pH 6,985 GPA chem 784122 14 Feb 2023
oH 10.008 CPA cham e 20 June 2123 Gablbration Escand UG Brmar Uncartsiniy of | Covarags
Point Temperature Reading measuremant factor
3. This cectificate is valid only b the ilem calibrated on date snd piace of caibration. (*cy (*C}) 1c) (e (20C) &
Calibration_Resuits. 2510 25,005 25.0 -0.003 013 2.00
Function : pH Measuremant 30.0 30.003 0.0 0,003 013 200
Performing three buffers standard cunee by using buffer nominal pH (4.7)(7,10) 35.0 35.002 5.0 -0.002 0.13 200
Unit Under Standard pH Actual pH [Actual mV | Uncerainty of Coverage Remark : - UUGC* = Unit Under Callbration
Calibration Buffer Solution Reading | Reading | pH measurement |  factor
Lmv}) ) k Tha reported uncertainty of measurement was besed on & Standard uncanainty multiphed Dy B Coverage
pH Electrade 4.008 401 138 0.0079 2m factor &, providing & level of corfidence of aparoximately BS %,
S/N.: HMOZ2SIA 965 7.00 -35 .0 2.00
805377 6.965 7.00 =35 0.0ae3 2.00 -obig-
10.008 10.01 208 0.0086 2,00
Remark - Can nof connact the BNG because the plug doas nol matsh with the socket.
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwdnsfiavdnuszsiasufuRnmastamevidiniugaunini
1 |pH Meter Anudunsauazang Hanna HI2020-02 / National Food Institute, 2203135-001-01 8 Jun 22 7 Jun 23 -
Instrument C0051107 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 -
1231155210 Ministry of Industry, Thailand
3 |Analytical Balance A15LUIUADY Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Repeatability 0.01 mg) ansnazanglefavun C009071872 (Thailand-Japan)
4 |Hot Air Oven Memmert UF55 / Technology Promotion Association 22TM304 7 Apr 22 6 Apr 23 -
B212.0411 (Thailand-Japan)
5 [Digestor Unit Tulasaulugy 7 e 1By FOSS 2520auto / National Food Institute, 2202361-001-01 4 Apr 22 3 Apr 23 -
TECATOR 91794469 Ministry of Industry, Thailand
6 |Distillation Unit FOSS KT8100 / FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) TECATOR 91889052
7 |Analytical Balance ﬁ’]ﬂuuagiﬁuﬂu Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23 -
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand
8 |UV-VIS Spectrophotometer oan Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
wouluielumielulnsiau 2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
10 JUV-VIS Spectrophotometer Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 31 May 22 30 May 23 -
Technologies MY15410009
11 |BOD Incubator Tlod Arco UCa-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 -
(UAE.LAB.015/2561) (Thailand-Japan)
12 |BOD Incubator Arco UC4-1320 Technology Promotion Association 22TM306 7 Apr 22 6 Apr 23 -
(UAE.LAB.006/2553) (Thailand-Japan)
13 |BOD Incubator Arco uC4-1320 Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 -
(UAE.LAB.018/2551) (Thailand-Japan)
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwdnsfiavdnuszsiasufuRnmastamevidiniugaunini
14 |incubator flnoaladnesununiise Memmert IPP 260 / Technology Promotion Association 22TM503 3 May 22 2 May 23 -
(Cooled Incubator) V618.0033 (Thailand-Japan)
15 |Incubator Binder BD 53/ Technology Promotion Association 22TM335 17 Feb 22 16 Feb 23 -
(Cooled Incubator) 13-07343 (Thailand-Japan)
16 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM332 17 Feb 22 16 Feb 23 -
L416.0614 (Thailand-Japan)
17 |Water Bath Memmert WB 14 / Technology Promotion Association 22TM1065 11 Jul 22 10 Jul 23 -
1401.0569 (Thailand-Japan)
18 |Analytical Balance Mettler-Toledo MS603S / Mettler-Toledo (Thailand) Ltd. H2058-096-040722-ACC-T| 7 Apr 22 6 Apr 23 -
B0070110311
19 |Autoclave ALP CL-a0L / Technology Promotion Association 22TM681 27 May 22 26 May 23 -
808763 (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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Founciation for incusmal Dewsippment hlsiene Foos Faifue . MSC-TI5I-TES 17025 e b s (SO o Nl Deveiopmer Manonal Mocd na@use LT
Fresed ircusinal Laboranory Sendce Terner CMTMGUH E v o mmsts  Food rdusms Lshorerony Servee Cevner CALIRATION D061

Calibration Certificate Calibration Report

Certificate No.: 220F135- DO01-01 Certificate Mo.: 213 st
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT GO, LTD. Equipmant: b Feseiuman Q07gH Dimy
Address: 3 54 Udamauk 41, Sukhamvit Rasd, Manufsctunr:  HAKNA RSTRUNENTS. Mgt HEZE-0T
‘Bangehack, Frakharong, Banghek 10260 Brial Wil COOET107 Trpa: Bansk g
I Mo LWAE WD DCEya8T
1al8 Date of Calilration: 8 Juna 2052 TS
Locuibzn: Thamicsl Calibranion Laborney, Masoasl Foes e
Equipmant: oH Meter Ereirenmam Candisoa: Amblant Tempersune | 25 £ 16 | R Belaths Hursisity: | 53z 5 ) W
Canditon of Equigment: Gasd Condilon
Manufacturer: HAMNA INSTRUMENTS N ot o
1. Cadtration Nethoa I havse maihed | W-SE-302 b 0n direct mEssrerEnT by usng v S voings caibman and
curifud relarrce msierial (TR
Maodel: b 2 Ratamres s ¢ Canien Refwnss Musial
Iy Sarial /D Ho, Wgeyippiyree Caniices o, G D
Serial No.: CoO8110T 2.8 B vekage Calbrator araecn? Fhiee BOLEIF68T 24 Jorw 22
22 Digtal Thasmanatet EL Fjce CO-Ba5E-01 30 Dcisber 222
1D No.: UAE, WAL HISSST 23 ThameHygre Vs MFLETHIOSE PONPE SRITGM 1B Febouary 2023
Garolied Ruforyiny Mabiriel Lol Ho, Bmutaziucar BalH Eanies Din:
Order No.: TR 2.4 pH buflar 4 108 (Frimary 0H bl St Apen ERichan PHIIELS 20 Aprd T
75 pH buflar B B (Frimany o bufles Sodudien]) ADEN CPachin TS 20 Apr 20
20 5 buftar 1001 [Primany H Buflar Soluten) 6N TPt PrnLs 21 Aped 23
Operation No.: 2203135-001
27 phbudler T0 [Bindard bl bler Sodion| B0 TRAchen FHWITLE 20 Apr 3
2T e Srmter ol Lnit (51 Ui
Date of Receipt: T Jure 2022
11 e a2 g WEL-TIBLTES 1PI25 Lateratiry Actrudtion of Callraan Mo [07S
A2 matnmsesM22 2 hiTasgt HECTIGATS 17025 La boraminy Addridion of Galbrasan Mo D087
Date of Calibration: B Juns 3022 2% imtrermnis M2 23 g HSC-TIRTIS 7005 Laborowsy Acoreden of Caitvanan Mo 0002
B4 Cartbes Anfarsres Moared Mo, 24026 FnIAaLs Primary maamarerent ma oS- Mamed cel usng caibiaisd
P g meier, baromein and ran oo e Tha Sietend Bokeon
FHOERIE 4 G Ly CPRAwe L b scorecied bo 150 17058
Callbrated by MeManss Somank Approved by 4 ard [EOAES 1300
- 55 Caribed Aateserce Mabessl Ho 2 T imcantle iz Sl M H-2T LoiW 04003021 Wl Ral -G8 Lod 38 05 202,
Spacialist | WrPharaphat Tuanjit | -umurmnlm BIK Rl HLZ6 LotH 2405 2001,
o 53 B el (ot ey CP e Li o
Managar, Division of Colbration Lasoratory muﬂnmlﬁm:dm!ﬁ Prih
Date of Issw: 13 Jum 2022 Rusgeraibb for the Technical Managsmess Taam 4. This Coriicabn wum e aly B the navunend ve s Maind,

5 Thin res of calbarion was fousd scrunss pe shown on Gace and place 2/ calibion onfy.
Thi i bora probebilky of

This Camficans is st In acondance Wik 1 SOREKINS O SOOrGIAaRn (e by I8 THAI Lobaii iy Aocsiiution Schar which e e
he memurTeel aoaadty of T keorery and 85 acsiny 1 recogrined rasotal sEnderts ese i fe uns ol TsLUETErT kot e
wmmmnm tshtiatory. This cortificet map rof b meprodicsd cier than in il st wilh P plor wriien appel of Be

FoO5-0lt Pawisias: 0L Date: 200448 F-C502 Revision: 84 Dane: 200465

AEErrsRUE a0 S zarUls T
AL AN RN 1SR E 1N EELT T

=Y,
PN
>

gEarerssUiRA N EGEdaan wWLE s 2
I AL S EA O S aRE P ESLEIRE
Foundacn for incusmel Deesippme s haronal Food et

g i o iy FEANaRON fior mogimal Cevelopme s banonal Food redhuee f
Fesd incdsmal _aborarory Serace Cornar R AN e w = Food nousmsl Leborstory Senvice Certer RndRE

B

Calibration Report Calibration Report

Caatificabe Mo, frocit Lt R
Cortificabe Mo EFADE0 0T
Eguipmani: B Marmr Reagigtion: DA1pH @ DWW
Equipment: Digital Thermomader sifh RO {pH Mastar]
Marslscisen  HANMA NETAUMENTE Modal: R
Aiindution: B Modat  HIETRDE
Sarial Mo cmm Type: Barch
fnd B Mo ceps o7 DR LAEWADOIAZeS?
E=LUN LAE WACL I 5ST o .
Dabe of Calibraticn: A Jura 2037 dals Data of Calibration: B e FIEE Pagedal §
Calibration Results:
1. Calibraion of pH Mumer ¥ Waeul Temporansm Conparsanon a 35 °C)
Locaticn: Cvamic! Gakbrasan Laboratory. Mationsl Food irsticis
Rareiral OC Wokage Standard HAearags indicuior Randing Uncariainty Tawerage Fare Envelna naviant Ceansd | san: Aseteeid Tamparaio R ERERR
L (L] (£ ix
) = [ — (% oa3)w
o 4117 4159 L) oee 2m
2 :|5a11 P 200 L] 200
L] RLEE H Rt A o0 Doed 200
3 wIR e e (] 200 ‘Condition of this results of Calibratan:
s iy e ) el i 2m 1. Caksraton Mathed | i s matbod | WL TELI25 by comprmon wis wincand hermemeinn,
E k50 1.3 e o 200 Thca & A -
= Earpion Is determined by Compading =i @ knoen (emperilae
i AT -iT8a 1008 woea 200
7] GBI ) 200 T Ty Treem & Slancard msntence Sarmomer.
1 A48 FTT EFT .08 280 - Ths Ismpamatars scals in vus 5T LbarMOry & e IEma ond|
2 Calinration of gH MEIer with EMCiToss | Maraa! Temosrsare Som b o 25 G | Teivpanion scie ol 1990 | TB-00 1
Eguizmant: B Dlacade. Twra: Combiras Bt 2. Fwlarnce Stendend refnmest
Manufactrer  HANNA INSTRUMENTS Mods:  HM11310 ol ‘Serial Fo CoriMicai Ho. - T
Barial No.: A4 (LU
HARDHELD THEAWMOMETER EE PR
Parformante of Elestrode sysbin  |Thvme-Proiel Caltraborn al pHa pHT and pHI| PEL-TORILG B-daredd TIETR
|Fintrum Fasaiance Trasmames (PRT) s8ITA fagesr]
ke [ ——— T i & & Bupsen Equpmnant - - Lo Tarvparaturs Bath {SOCAL), Wodat Burops-5 Pus Daskc, SH: 3910820
36 °C (ps) Ll - dEpH ) ikl
) am A ] aum E 2 T cortfeatn & Faceutin o biamatiossl Syatar of Unes (S 0nka),
BAES BET [T - e ]
A Thin cardbous wms cormied oy 40 tha NSFUMEN Wi CAEDBE
10.002 o EErT Fr anzer T
e Rl T - e re=y 6 This ssull f Galalon was foud SECLAEN i shawn on debe ard plsce of calibration anky

B Congition of Calacaied ke
T. Rt of Calitwaten | E Without sdjurrant D AR pchmimant

‘ F-CE-0LZ Rewisiore 00 Diate: 30-04-65

F-CE01L Renrien: 01 Date: 23-04-65
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Calibration Report

Cartificats Mo P EIREE AN
Equipmnt: Dl ThasvPavvuabisr ity T | pH Wit}
Resahon: ol g Mader MDD
Sarimi Mo ComoT IBME:  UAEWAGDIRTEST
i rusdase sy HAMKA RS THLMENTS.
Date of Calibration: & Jura 2032 Page bt b
Caltratian point; 1R, B0 and T 0
Cabbration result:

- Tha probewes immarsad in ksud Bath ordny Bas 8 misnem dapthsl 120 B

= Desaription of prabe, moce It -8 &
Cvrvartmen of proze : Diarmstar 12 mm lengh 120 mm.
Ehaatn makr O
e Mmm Camsction Wik ) "'“:"':I""
L8] 5004 &1 oo
2.1 00m i a0
M} 28002 A% aom

HpE - UUTT: Unk Undsr Gakbmsan

Tha rpor uncarizinty of reaseremes] sas baged o= sndend uncenainly mukipied By covenage facier ks 2, preasing s lvel of corfdence ot
Apprasma 5 %

A PR / .

F-C5-012 Risian: 08 Dote: D0-04-85

Calibration Report

8 1
et CALINRATION D081

Calibration Certificate

Certiflcate No.: I01TIAN01.09
Client name: UMNITED ANALYET AND CONSULTANT CO_LTD.
MAddress: 3 Boi Bdomsuk &1, Sukhusmdl Rosd,
Bangchack, Prakhanong, Banghkok 10380
Page 1 o4
Equipment: P Meter
Manufacturer: METTLER TOLEDO
Modal: SevanEasy pH
Serial No.: 1231986210
ID No.: UAE WAT.090/2553
Order No.: 201783
Dperation N 2207703-001
Date of Receipt: 21 Febrasry 2022
Date of Calibration: 1 March 2032
A A

Calibrated by MrFhragha Tuanji Approvad by _"

Seientist [MEN|

Spacialint, Divisicn of Callteation Laboratory

Do o Issus: 1 March 2022 Feasescnsibibe for the Teshrical Managaman Team

Tha enceriainties ars 426 3 carfidence prosabilty of sppramately S

This Cartiicitn i nsed n sccondince wih e cossiices of accmeilion gravied by e Thal Lasboion Rccrecialios. Schame which has sassesed $o
reamnura el zapabdny of the MboTian ard s w1 recTgrie seloral FaCeT and 0 U o1 neEEmTET maked I e corRanng
restiond kardads lsborwiory. This Cartilcas rur rol be mproduced sier s i fal saoupt wift B prioe wiien spprowal ol e Haticosd Food e

F-CE-D0 Fevision: 00 Daie: 14-10-61

mﬂmﬂaiwrmqu

Calibration Report

Cariificabe Mo TR0 Curtificats Mo B TAROE1 8
Eguipment: pH Vs Amaobson: 00 pe A Equipmant; T R Resobibionl S09pH | Ty
Marutsctres:  METTLER TOLEDD Mgl SavenEmwy Wimufacnumn  WETTLER TOLEDD g Burean Bty o4
Sarial Mo TN Tyme: Banch oz Bariad g~ 1R 50 Trasi Bavan iape
oo AR VAT D1 DEEES DMag UAE WAT [V
[Daée of Calioration: 1 Mereh 2033 PapaZars Diata of Calibration: 5 Mach F023 Fageinig
Lacatizn: Chamcal Caltaatarn LABs oy, HATIINAL FOCD NSTITUTE Cabbration Results;
i Wrbest Terparshwn: | 238 218 | T MelveHumdle @8 18] % - Gallbration of pH Watar ¢ Marani Tamparstrs Compsraton 1t 35 °C |
Cosdition of Equiprens: Eond Condion
Cosdilon ¢f i Rasuis of Cullorasion Noxsna [ — Avarags indicaizr Raading Uncarisinty | Eawersgs Faskr
oH [m) - - L] L}
1 Calbraior Mo 1 Féusie T | WG sl 58 bt M i art by waing atasclard woilige cabbrikor ard cusibed
rlerence maria [CRM) oo e s n.eo LY 208
& Ffurnere Sarerds | Cortbed Rfarance Matse! 108 2emaM e 280 o5l 20
lemrumany D g, Naoalsy Sannens Wo, B by am (] TR Ty ) ]
2.9 DS Vg Calsiair 23pR00T Frba BEL2TP-EET 24 s 202 ) ) ] ) T 200
22 Cigital Tharmomaiar Fo Frbn LLERL S 4 30 Dciober 357 7 am: ) 158 T )
3 TharmoeHhgr Ve WFUETHMS FORFE SR IF iy 28 am SRR R B0 o5 0
00 AT eicd am L] 1m
o Ratemnce Wi [EITS Maratastine Beln Eapirs Dty 1200 eI ) 12m s W
2.4 pH bufer 4 0008 [ serary 4 buer Bakbas| T [- e FHzILS 19 pd 223 1as FIET -5 1400 [T im
T8 pid bufer § G5 [Prmoey 3 boflar Sakidan| Tddna0 = ] PRTTLE 18 Agel 3 1. Calliration of H Matsr aith Slactrods o Bavan! Tarmpernlans Comgaesamion 856G
24 pH pufler W301 (Famsypn bufe Bosan| T [ L PrLe 19 At 2 B 3 PHE - & -
27 pH bufter 700 [Sarcdand B Saler Soksien) Tasion CFAzam EHITTLE 16 Mame 202 Masdscsrer  METTLER TOLEDD Ry il anbigs.
1. Tris pamifiabs b Fisceatss b Thg ekl yaees of Ust |5 Lot Birlat e Py Dills. i
B4 Inuans Ko W PR THER: TV 170026 Litwvtaiony ocrindion ol Calbadin Mo, 0TS Far ofB . T P Dl 58, 22 e
22 lsumants o2 2 Hragh RISC-TIS-TIS 1702 Laboraiory Aocrdion of Calbraliss bla [0
7 Indicaior
10 ngmumeres ol rough MECTHERTHE 17025 Loboreey aocrerion of Cattratee Mo (00 Cartiad Yk frvarage Mancling ™ X ey r: Facior
.4 Cartted Rsfurirce Mstgeaiba. T4 2 20 mcabem  Prosy messssTeT oo Hamss ol uing celbrisd B6°C (B H e ieph) 7]
barorains. wnd The Stndaxd Schiicn
Frapaation arc carshes by CPACham LK i mcovedied b 150 17034 48 4ot w EE) oo am
d I50NEC 1T e = = 3 T e
15 Coriled Referpecs Rpaiaifin. 2.7 TRCtaLE W BB Rl T (il 30,0 R B R 3 Lot 28 06 3030, Bea .
Fenf HE-B Lo 3504 2000 B0M Ae 10 Lotk 29 06 2020, T it o il b oo 2m
Fiandend Sohsion prepensiae o cended by CRAnen Lo & %
SCIESRES 15150 1703 ane SOVEC 1 MEE = b ¥ iz A
A, This carfiois wad canniliag ondy r 1 FANTEE o LRSS
i A £ g
. This small =l cabtwiion wa kissd sccunsds s s8awe 03 difm s ece of calbaion cry. 4T et
&

P-C5-002 Rawion: 00 Dute: 14-13-81

12naI lumuqu

FCS0n Raremon: OO Dua; 34-12-81
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Calibration Report Calibration Report

Cortificaie Ho.: s Bl Certificabe Now: TETEID0 S0
Equipmant: Cvgosl Tharmesmastis' s RTD (5 Matar) Equipment: gl Tharmemates with RTD (gH Mt
Fasshiion o1 g Model:  SevenBasypH Resohabon a1 g Wil GareanEany pH
Eerial Mo, wEETEEhD DMe.  UAEWAT 0028 Serial No FEETEEND Dhbo:  UAE WAT.0I02EE3
Mol ver METTLER TOLEDD W e METTLER TOLEDO
Date of Calibraticn: 1 Wprch 3023 Page dof 5 Daie of Calibration: ¥ Warch 2022 Page Sof 5
Location: Chvirsics Cabbruban Luboriory, MATIONAL SO0 INSTITUTE Cadibration point: 160, 26,0 608 350 T
Environment Condition: Aritinci Tempeniune e & 1% Calibration result:
Fuslitivis Hursiity e o+ 2% + T [ioted wis Imimensesd in 70 DRI oF 47y BAI% W & Feevom dephal 108 mm
- Daacrigion of proba, modsl M 5N LT
Demarngion of gmbe - Diamedsr 4 o, Lesgih 00 e
Caondition of this results of Calibration: Shaa rriarsl Stwrizas Smal
1 Clitranon Metrod © :T:.:.n.-dm I‘\I-T:-GSDr:u'ﬁi'iw-l'rubd-ul"-!mmhl. | R |_“;m::|.m e Lincartsiney
- AL (8 SBTInE by SSMpANnG KT A KW A & [c|
VG B0 AT PESIEIINCE IR 51 15008 0 EE]
- The lerapmiakors scala in e o1 this Intoeion iy, Ty inigmaplons! 281 26004 a1 a0
Tempamiure scase of 1860 ( 560 1 kR 22003 a1 L)
2 Aafererce Starder? ioerumant
inutraman: Moael Serinl Ho ‘Carificmie Mp. Due Dale Thrsugh |
HAKDHELD THERMOMETER 1823 201884
PEL.T D8NG a-huregd TETR
Paranurm Restzice Thermomens: [FRT) =ITA L] /
Suppar Equiprmani - - Low Tamparshus Bach [ISOCAL-2) Model: Eyropa-d P Rask, SW 395505
v i A Y.
3 This carticate is trmcastis 0 Inks mavianal Sywem of Ui |51 Unis)
4 Ths canieats wis cerified osly lar i isgiarren! wa crltrams. J/
£ This raeck ol ealiranon wes [Tng SCarale 98 S10eT 1 Sate B s of CAlbaton ol
B Cartiion of Cadibvased e S g o
7, Resufi of Calibravion El WA BT ':l Aer adrsiment = LI ; Ui Under Calitration

Thi o unciliinty of reemsurimart was Sased on sirda s oncariiny muliphied by coserage faciar ke 2. providing § el of corligesce of
BpErTaTI el 0

FACE012 Rarnion: ) Dale: 141281 laﬂﬂ’]i‘luﬂ’JUQN F-CEA01 Apsdsion: 00 Date: 1412481 Laﬂﬂ'li‘luﬂquﬁ!u
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Mational Food institute, Ministry of Industry, Thailand \/
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MNational Food Institute, Ministry of Industry, Thailand

Calibration Certificate

Calibration Report

Certificate No.: 2200708-001-01 Certificats No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGIMEERING CONSULTANT CO.LTD. Equipment= [ Manufsctirer  METTLER TOLEDO
Address: 3 5o Udomsuk 41, Sukhumyit Road, Mol KX 105 DR Resolution: 003901 g S000L g
Bangchack, Prakhanong, Bangkok 10260 Sariml Me: 112200008 10 Mo LAE W0 1546
Capacity: 110 g
Fagm1oid Date of Calibration: 24 Moveriver 231 Page 2 of &
Arsbignt 2o ¢ 65 T MeweHavdty Wo: 1 %
Equipment: Electronic Balance Piace of Calibration: Bakansi Ay, LNITED ANALYST AND ENSINEERING COMSULTANT €0, LTDL
Condition of Equipment: Gosd Condon
Condition of This Results of Callbratian:
Manufacturer: MEFTLERTOLEDO 1. Cabbration Mo ] Pathod WeMADOL  [n-Heuse Methed besed on LKAS Lab 14 1 2049
& Faferene Standands:
Model: AX 105 DRt Rafarence Standard  Model serialMe.  Caliorated By  Certificate Mo,  Due Date
Starctard Waight Cliis E2 150 1532 s MELE18ES 28 Mpweriber 2121
Serial No.: 1132100406 Seandard Weght Cles E2 15009 15882 h=3 MILE IR 2 Mnrier 021
Instrument Hodel Serialbe.  Calibrated By  Certificate No,  Due Date
Tharme:Hygra Mater 1141 wan el BTH IOWES Quaity Rebom QRZ1-02ET 15 Fetnany HI2Z
ID No.: UAEWAD.004/ 2546 P T
4. This ceriificate wes certified oty for the instrument wy cslibrsted,
Order No.: 1200708 £ Thin remut of cubbration s bound acunats i ssown oo el and sl of Z3bnanon ol
Calibration Results;
Operation No.: 2200708-001 L Rapuatuth iy of Rascind:
of % orinal valse [ g ] Sndand Deviation of headng gl
Bateiof Bacelp i5 5005
» 0000084
Date of Calibration: 24 November 2021 0 083
100 003048
o . Off-Certter Error:
rated 4 A mas ot 5 g s placed and moves b verisus Gostion an pan.
Calib by wn App by | The belarion reacing cktared s e in t b,
Scinntist { Mr.Pheraghat Tuanfit ) w o
Manager, Division of Calibration Laborstery T QE feme]
Date of Lsstet 30 November 2021 far the Toam ol -) o {3@@
The are for a of app 955 i
This Cetificabe s msuer in sccondance with the conditions of accreditation granted by the Thai Laboratory Accrediation Scheme : . ;! )
Wit N iesetssd B SaacunEnent capabiity of the atomtory and it tracestility b0 remognired nationsl standards and o the (9 )il g [ |
units of measurement reaitzed at the comesponding national sindards |sborstory, This certificats sy ot be ueed othar sesoon | snoood | mgsss | sopom | eagess | sagsse ‘“
than im full except with the prior weitten approval of the Natienal Food Iretifute. L an bl "mq“ =

P50 Rimion: D03 Dita 14-11:61 F-C5-0113 Arvision: 00 Dnes 14-12-61
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MNational Food Institute, Ministry of Industry, Thailand \/

try, Thailland \/
i nfi

MACTIR LTI 12838
T RLIBEATION 3381

Calibration Report

Certificate Mo Z200708-001-01 Cantificata No.: Z200708-001-08
Equipment: Elacimei; Balancs Manutaciurer;  METTLER TOLEDD Equipment: Hlactroni: Salinod Manufscturer:  METTLER TOLEDO
Model: A 105 DR Rmsclution: (L0001 o' 00081 g Madel: AX 105 DR Resolation:  DL00ODL g 35001 g
Serial Ho.: 111100456 BD Mo URE W0 D0RT5E Berlal Wo.: 122100406 10 Mo.s LR WA M4/ 256
Cagacity: 110 g Coapacity: 110 g
Dt of Calibration: 14 Hoverber 2121 Fagedofd Darte of Calibration: 14 hevies ber 2121 FPagedof s
Calibration Results;  (Continued) Calibration Resylts:  (Continued)
Calibration Banges  0-100 g Calibration Ramge: 0100 g
Calibration Adjustment: Internal Calbration Calibration Adjustment: Internal Caliration
3. Departure from Nominal Valse: { Range: 0-30 5 ; Ressiutice: 000001 g ) 3. Departure from Nominal Value: [ Range: 31 - 103 g | Resohution: §.3001 g |
Figrrinal Value Sandard Yaum Jxrrage Reecirg Comectian Uncerimity Cowerage Facior Plorrasal Vaks Stanaid vaks g Ressting Correion Unoesainey Civmrage Factor
[ [ &3 | ] | - B [ g 3 £ ] [ o) L8] | fa g ) £
Aiicand 0.000000 0.00000 00030 00030 200 49 4350000 A .03 Db am |
nl 00355 L1000 LR 250001 o s 3490008 090 0003 nomis 20
noz navpeE? £.pamon o a.s00013 o | s 4550993 9959 001 BO00ME F1]
005 0058001 B.85000 [ 2300011 100 55 S50 ST 00931 DO RS 208
2.1 0100002 £.10000 00030 2000082 200 -] S0.00003 P DL [ H 100
[F] 0390004 230000 L agop) F I & SEB0003 A 0L L0ME am
a4 04500 £.50000 000301 200014 100 ] 000003 3550 L DLOES 108
0085 1.00000 -0 00861 2000026 o0 15 I158000) 49559 00037 0omin 208
2 L9350 150998 0003 50 o0 ) Bo.pOEE s L3 [Tire] p1)
5 433575 455004 ] SR0000 o [ 4500003 B LM 000027 pr
19 10000078 BTN 000308 200074 oo | 0 0.0 B3 3558 DOME [ALLESN il
Y 3 ET 1409 [ACrePE] 3500 260 1M 38,5597 93,3350 [T DI 1%
»n 30 000363 3000800 [0 000043 LB0
The reperied unceriziey of measuremest was besed on & Rardend wnceripinty mukiphed by o coverage factor &, providing o
. fewed of panfidence of approwimalely 95 %, .
ong RAINIUNA LS B AR .\ LT Lo ++UAIVNY

F-C5-012 Rewigion: 00 Date: 14-12-61

Certificate of Calibration

Cert. No.: Z2TM04
Page.: 1af 3

F-C5-012 Aesion: 00 Dates 5412461

ST N Equipmeant : Hed Alr Oven Cert. No.: 22TM304
B Condition As-Received :  Used llam Page:zof 3
Reference : 2204-00150C-1
Procedure Used -

Calbration were conducted using caibration procedura CP-OTOZ Bcconting o direcl Messuramant
method with Data Acquisition which connecied with Reslstence Tamparature Detecior | RTD | and
Thermocoupks Typa T,

The temperatire scala v5ad was basad on ITS-80,

Condition of this ragult of callbration
ulpmant : Hal Air O e
Ea ren 1. Rafarance standard instrumant-
Instrurmant Madal Sarial Mo, Cart, Mo, Due Date
Manutacturer | Mammer o PP lara P
1} Data Acquigiion B4B70A MY41021843 22LM4 10 Jan 2023
Modsl - UF 55 2. Thig certificale is vakd only 1o (e ilam calibrated on dale and place of calibration,
g 3. This cerlification i tracaable ko the Interational System of Unit,
Result of Calibration == [ * | Wilhout Adjustmen
Serial No. | B212.0411 e
# Funetion of UUC" : Temperalure Saurca
iGN, & UAE. WAD 005/2556 Fresh air setting : Close Environment during calibraticn
Beginning Finished
Temp. | "C ] 28
Submitted by : Uniba Analys! and Enginaaring Consullant Co. Lid. ;ET'L:mm" 5 = =
3 Sol Ldomsak 41, Sukhumwit Road, A ey Vo | o e
Bangchak, Phrakhanong, el s
S 1B H Ret. 5id, 1D No.. @
Loination « Lab Floor 2 Calibration Paint { G |
Received Order : 7 Apri 2022 S } B
Calibration Date : 7 hgri 2022 Position :| (1280,100) (104)
Ambient Temperature : [26£10)°C 1 2104TC01 | 1B-DERTD0T
Relative Humidity : [50£30) % 2 21-04TC-02 | 1B-DM4RTD-02
Calibbrated by : Man Pattanaponopaboon 2 4 21-04TC-03 | 1E-D4RTD-03
¥ oo Prabe Instsllation Details : _ Dimension of Chamber : s 21.04TC04 | 1ED4RTD-04
o=
a= 50 cm e E':‘U} o 8 21-04TC-08 | AB-L4RTD-0S
b= 50 = : m
Approved by : ! 2 cm e i & 21-04TC-D8 | 1B-D4RTD-06
Approved Signato e= &0 com ! ; T 21-04TC-07 | AB-D4RTD-07
|l Capacity= 030 m
() Pamthippa Tamayakul a 21-04TC-08 | 1B-M4RTD-0B
(4} Males Bulknssa 9 [ral.} 21-04TC-09 | 1B-MRTD-00
{ ) Suwit Imjai
Issue Date ; 18 April 2022

naslumugy
A DD40245

nanslumuay
a 1104316
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Verification Certificate

Equipment : Hot Air Oven Cert. No.: Z2TM304

Condition As-Recalved ; Usad Ham Page.: 3 of 3

Reference ; 2204-D0S0C-1

R 1 : [ * ) Without Adjustment

Function of UUC* | Tempenatuna Sourcs

Frash alr setting : Closa

Callbration | UG uuc* Tarmperature Termperature Cwarall Caverage
Point Saetling | Reading slability unifarmity Varlation i Factar
(el (") (') [£°C) (e {'c) (2T ) k
1040 104.0 104.0 0,040 0.567 080 0.42 z
120.0 120.0 1200 .11 0.62 1.1 1.1 z
160.0 1E0.0 180.0 012 1.4 2.0 1.1 Z

= ] Maasured Temparature [ "C |
Paint Position
i “C 1 1 2 3 4 5 & d L] 9 {rel.}
104.0 104,403 | 108250 | 104547 | 104474 | 103.778 | 103850 | 104282 | 104.357 | 104.5310
120.0 120183 | 199.878 | 120.238 | 120,355 | 119.476 | 118455 | 130,048 | 120.172 | 120,188
1680.0 180502 | 179.929 | 1B0.655 | 180.787 | 179.012 | 178044 | 180,043 | 180.305 | 180,340

Avarage” : The averags of 30 values in esch position.

Temperature slability : One-half of the grealss! maximum difference of measuned temperabure a1l any one sensosr
Temperature uniformity : The maximum difference of measwed temperaturas ai any sensors and e measurad
temperalure at e reference location which are obsarvad at the sama time or al as dose an obearvalion lime as
possible {o detarmine the lemperatune pattam of hamogeneity within Ihe chamber under sleady-state canditions.
Orverall Variation : The Diffarence of the maximum and minimum measured [emperaluns ihroughaut abssreation.
UuE® : Unit Undar Calibration

Mote ;| The reportad uncertainty of measureament was inclided stabiity and exchudad uniformity

The raponied unceriainty of measurement was based an a standard uncarainty multiphad by a covaraga
faclor k, providing a lavel of confidence of approximasely 65 %,

-ola-

tanm-:‘l:imuqu
a 1104315

Verification Report

Certificate Mo.: 2207361-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial Ma.: S1TSAES
Resclution: 1 T IR Mo UAEWAS011/2550
Manufacturer: FOSS
Date of Calibration: 4-6 Apnl 2033 Page I of 4
Location; Libaratory Room, NATEONAL FOOD [NSTITUTE
Environmant Condition: Amblert Temgeratrg { 25 + 3 ) ¢

Relsbve Humidy | 55 £ 15 ) %
Line Woltage § 220 % 10 ) Yok

Condition of this results of Calibration:

1, This instrunent was calibrated by insert standand thermocugies type R into LS heating blods digestion and
companed 0 temiperatien cotainad from referancs standards thenmomater at calibrated point,
- The= temperature scale used was besed on I75 - 90
= All Gata show below were firal vakses and the initial data may be oblained upon request,

2. Reference Stancard Instnamant :

Instrumant Modal Sarial No. Cartificata No. |  Due Date Thraugh
Dighal Thermomater | FT70ATHSOLA | MEAsEEIE MM MM, Technical
with Themacoupe Type & TCAARL-AD | CHELRL-A00 TC2 10041 g2 Caner Labaraory

3. This certificate is traceable to imemationsl system of units (51 Units).
4, This certificabe was certified anly Tor the rstrument we calibrated.
5. This result of callbration was found acnurate as shown on date and place of calibration ondy,
6. Condition of Calibrated iten - Good
LRC* Cescription
Timeof Rgcord - Howr 30 Minute: At 380 S
7. Result of Calibration :

[X] witutadusment [ | After adjustment

FLS012 Ririse: OO Dalic 19.12.61

Certificate No.: 2202361-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
ck, Prakhancng, 10260
Page Jof 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 1794469
ID MNo.: UAE.WAS.011/ 2560
Order No.: 2202361
Operation No.: 2202361-001
Date of Receipt: 4 April 2022
Date of Calibration: 4-6 April 2022
Calibrated by  wmr.Nuttapel Niyamchat Approved by
specialist { Mr.Pheraphat Tuanjit
Manager, Division of Calibration Laberatory
Duate of Issue; 11 April 2022 Responsible for the Technical Management Team
The: uncertainties are fora of 95 Yo,

This Certificate is wmsued in sccordance with the condtinns of accrecitation graned by the Thel Lsberatory Accreditation scheme wiich
Fias assessed the measurament capabilty of the lboratory and &5 iraceabiity o recognized national standards and o the unis of
MRt realined at the neing national standands fboratory. This comifcame may not be reprodiced otrar than in Tub

axcept with the pricr writhen approval of the National Food Institute.
tand |$lﬂﬂ,“ﬂ“

Fol5-00rd rvision: 00 Dt 11261

te, Minl

Verification Report

Certificate Nou 2202361-001-01
Equipment: HEATING BLOCK DIGESTION
Medel: 25200 Serial No.- 91734889

Resclution: 1 L
Manufacturer; FOSS

T0 Ma.: LAE WS, 0 13560

Date of Calibration: 46 Aprl I0E2 Fage dofd

Calibration point: | ¢

Caliration result:

Reporting of T

4 .

e vl vl ey
1 380 380 0.13 IP6AR 15
2 30 3z 0.12 375.58 15
] 180 10 012 375.51 15
4 380 380 0.14 I76.70 14
5 =0 380 0.18 376.81 15
6 &0 180 [EF] ErrE] 15
7 380 38D 0.12 3773 15
a 38D 36D 0.13 376,58 15
2 380 EL 0.14 ITEeT2 15
10 360 EL 018 Iraar 14
1 38D £l 035 7879 15
12 ETTH ETT [ %71 377.14 15
13 3D 360 0.1% 17065 16
14 36D ELD] 0.16 37951 L6
15 38D 380 0.18 ITESS 16
16 360 380 0.15 17518 L5
7 360 380 0.23 37738 L&
] ETh 380 .11 AT 1.5
i 3680 380 0.23 7664 1.6
o 360 380 0.16 376.56 1E

Bioke;

- UUCE = Unit Linder Calbration

-Immersion depth of standard thermometer in fube level high of sand |s equal heater plate of UUC.

- Stabiity = One-half of thé greatest maximum difference of measuned temperatures at one sensors,
Tor at keast hall a0 hour after readhing steady state,

lﬂm{lﬂlﬁ{auqli

F-C5-013 Revision: 30 Detes 14-17-61
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Verification Report

Certificate Nou: ENEIE1-001-01
Equipment: HEATING BLOCK DEGESTION
Model: 520 Seral No.: 91784469

Fesalation: 1 “C DN UMEWAS.0L1/2560

Manufacturer; FOSS

Date of Calibration: -6 Agril 2022 Paguaal s
Calibration point: o g
Calibration result: Centinued

Figurs 1. Location of Reference Standard and Elock Diagram of Digestion Link
TOR VIEW

O@QO

EOOOC
EOOOC

OOOOO
1OOEOE

G

anfon !

E

Bk,
S UUCT & Unit Uncker Callbration
-Immerson depth of standard thermameter in hube level hagh of sand 15 equal heater plate of UUC,
- Stability = One-half of the grestest madimum diference of measured temperbargs at 0ng 5805005,
far &t least half an hour after reachivg steady state,

The report uncertainty of measursment was based on stancard uncertainty mukipied by t\:m!ra;e'a(tcr k= 2,
providing a vl of confidance of approaimately 95 %,

FO5-012 Rewision: 00 Dune: t4-12-61

@n@slimURN

FossCara™

FOSS Preventive Maintenance Protocol

¥, fc‘L 288

| Mz ot 5.1m:||p-. analysed
| 0 applicatee)

10009965

AV A(Fageeg

Introduction

A mainlenance protocal provides sysiematic and funct
type. The recommendad PM interval deperds on the epe
experience and knawledge of rufnciuring and main

mple thronghpit,

NOTE!

The content of this protocal is swbject to charge over ime. In ander (o safeguard that you chinin the

comrect parts, pleass make sure to indicate serial no and date of istallation when contacting yi
represeniative

FO55

FESS Anabytinl AR
BoaT0

SE263
Seenzen

Tl 46 &2 361500
214

1raganis izt

Cumlrrer upgee 1001 85721 Ars. 3 1oz

mnms'lu'muqu

33BE Sirnrat Bulding. 25th — 2dth Finar, Unit Ke. 138850,
o i Road, Klongion , Klongosy, Bangkok. Thafand 10110

| port Ne: |

FOSS | — |

Customer Service Report

5874 |

Daie:
[ cusome:__| a0
I | £ T 2
Hours Travel To Cantomar
st | ¥ i |
Finish AP
Special
Normal Couriuwy Wisht il Traking
Ditribrator Uk O bocus ri Gunte in Houss
Irkernal Waranty Rapair P Ll
| Diarta service Sales Supgon Remcte Othe
[ PO/ Quste Numbar: | |
I Phah Typu I T L S [ comracime. | 1
Detals of Work | Test Cendhion / Status.
= c,.,. 'ﬂ(f,-, e T Fa
L A EPr At TEZ Fa

- e
fAsy
FeF Tt - ; =T
[IEEA |
Dearrpnon M—
Fesg 100 AT I T
P T B )
e Grpomrrg T 18 fenTErE s >
Tre g & g F > L
LT zre0 nens Iy Trefs Fi
[T Hepr  roralls

| confire this raport is accurake and complebe

Signed FOES

Signad Custemar

Nami

Marm

[ Would you be wilking 10 parficipate in o brief sunary in avder 10 enil 3 how we prrformed? |

Maintenance Procedure

Exchange of Parts and Cleaning

mnms'lu'muqu

1 Replare | &daptor far g 250 mi (m
2 Replace Maon raturn valse I | O
3 | Replaoe vaives it alkali pump [ vabve kot raagentawzter pump [Tsmwm O
L . Replace steam 1Eing [ Sikcone tubeng B2 T | 1582 DD0G |_|
5 | Replace akal tubing | Tubing s 1562 0011 | O
] I Replace water Tubing [ Tubring FWC &11 mm | 15832 D004 I '_|
7 1 Cleaning .-.'-_!c\:'r gen tox - [ i O
B ] Cleaning | Splash head (H]

Check and Adjustments

1 Chack alali wolume, 10 mistroke
s Chade distlaton wolume

3 | Chade front panel swiches

Alkall pump

] Cheacl salety door switch

Cumerrar Suppart, 1001 4572 (A, 3

mnms'lu'muqu
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| l I AT TR AR LS T %‘/F\_{N\F ' I I LS SN e R SR T OEELE W
e o,
) e FOunCaion for incusitial Developme i Mationsl Food naf e el ¥ . Foundaion far ino Develcpment’ hatonal Mood raifue el TIELTIE 17005
Food indusmal Lacoratory Sence Cerver Food incusmal |aboratory Senice Certer cALID

Calibration Certificate Calibration Report

Certificate No.: 23031 20-001-01,
Certificate Mo.: 2203120-001-01 Equipment: Batvonic Malises Mamutacturer:  METTLER TOLEDD
Client name: UNITED ANALYST AND ENGINEERING COMSULTANT CO., LTD. e L
A ll - 2 Boi 41, Sukhu Serlal Mo, 1135058010 B0 Ne.: LLSE WaS DO32S5Y
Capachys 2 g
Wzeo Date of Calibration: 1 june 2052 FageZol3
[= Barbsert 199 & B2 C RestmHmides 45 2 13 %
Pigus 1 61 3 Place af Calibration: 406, Baaree: Room, UNITED ANALYST ARD ENGINEEKING CORSLLTANT CD, LFD.
Condition of Equipment: Gssd Canditon
Equipment: Electronic Balance: Candition of This Results of Calibration:
1. Cobbravion Method: WFI Method W-HE-001  IrrHouse Method based on LKAS Lab 14 : 3009
Manufacturer: METTLER TOLEDD A S
Befersnce Standard  Model SerlalMo,  Callbrated By Certificate Mo,  [Due Date
Srandard Wesght Ches £2 By EREDSEE5 ™ MIzLES & Jeruary 33
.
Madel: o L Fiardart Weght s £7 15%g EMEmE1ZE T MILEHS & Jarary 233
Instrument Maode! Serial Mo, Callbrated By  Cartificate No. Duje Date
Serial No.: 1128361018 Thasm-Hygr Metes POHFE #1  WFLETH B0/18 [Fee— R 18 Februy 2020
1, This partfication. & racesbie 1o 5 UNIT
ID Neo.: UAE. WAS.002/2552 B e —
5. This sesult of CoRONn it found 00U 38 shiwh of dibe and plece of calfration onfy.
Order No.: 2203120 Ealibwatlon Results:
L. Repeatability of Reading:
n No.: 2202120-001
w WominaiValue ( p ) Stanaard Devianen of Aeading ]
1m 0.000048
Date of Receipt: 1 June 1022 P 0.000052
Date of Calibration: 1 June 2022 2 Off-Canter Error:
i ol 50 g wis placed wnd moved b warous posion on pan
: Thee telance SEacing oRaines & gran in th i
ke bintiste
Calibrated by  Mr.Taveesak Seilee Approved by { W@ JEN,
Sewentst { Mr.Pherapnac 1uangt ) '@@G
M Diviston of Cal 1 v ol | o) :
Date of Issus; 7 June 2022 for the Taum o +
The are for s of 5% 4 5 s e —
This Certfcate is issued in sommdence with the condiions of accreditation granted by the Thai Laboratony Accreditation Schame g 3ligile g [ ]
which has assssed the measurement capability of the laborstory and i traceabibty to recognized natioral standerds and o the
urits of measurement realized 2t the cormesponding national standands laboratory, This cenificate may rot be reproduced other sri | AasE | oanes S000
e in full eecept with the prior writhen approval of the National Food Insthate. E
F-CE-008 - o Diato: H0-04-GE [ F-(5-012 Revisian: O Date! 20-4-65 [l

DE Servioes Co, Lal,
\ \"-_ll.li':h% DQE Seryices 50 L Warghin 55, Ladpra Wanghin R, Ladpran, Lsdpren, Banpkek 1023
. SRdTANEELATRLYRdE daanidLains 2 - Fhaie : HAEATHE 30 2050, Banadl: dpohenviotsinlBbionil oon i
I | I FUELS MEA T U R TS A P IRELE NS ’i‘vﬁf
ez ey FENdanon dor incusimial Development hefionel Food inatiuhe sl % CERTIFICATE OF CALIBRATION
Food rdusbial Latoratery Serace Cener Wﬁ&’sﬁ!
- = Certificate Now :  SP22-007 P 1 of5
Calibration Report sl
Customer 1 United Analyst and Engineering Consultant Co., Lid, (Head (fice)
Certificate No.: 2203120-001-01 Address : 3 501 Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong,
Equipmsnt: Beciranic Babnce Manufecturer  METTLER TOLEDD.
Modal:  ARTH-STACT Resolstien; 00001 g Banghkok 10260
Sarial No: 112931008 10 Mo: LAR WAS IN2/7557
oy A Location of calibration :  Laboratary 315
Date of Calibration: 1 Jure 2z ETE)
Calibration Resufts:  (Continued) 7 ' . i
Calitiration Rapge:  0- 200 g t LIV-Vis Spectrap
Calibration Adjustment: Intemal Calibrabon - :
3. Departure from Nominal Value: Macelieipurs | Hiimh)
Model = U-1900
Wormingl Value Standend Wk drage Rascing Coimestion Unoetainty Cowtrag Fatos
g ) £og- | R ) A8 ) x
Serinl No, 1 2021-Dad
\riged LLOOHO ] 20000 LOOHES 0 Al
a4 001880 o 0.0300 0 R im 2
e = i EERT, 3ia I No. UAEWAS 062552
i 0.10050 S0 0.0 [LIGZER W
0z D200 22000 00050 LLO0EE am Rectived Date:t 20 Tamary 2002
s [ ) 2.3000 O L NGEE 20
100008 23909 0001 0o 2m Calibration Date : 20 January 2022
| 120005 %] LR L] 200
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DN Services CoLad,
DOE Goryicps 1 Soi Ladpes-Wenghin 55, Ladurs-Winghin R Ladpean, Ladpnes, Banghok 10230

Fhane : +66 (00F 538 1054, Bresdll : dgeservicesinio@gmail com

b s
]

REPORT OF CALIBRATION

Certificate No, 1 SPZ2-007 Page 2of§
Environment Condition: Ambient Tempernture 25 + 5 .C
Relative bumadity 55+ 20 %RH
Calibration method : In-house methed CP-01 Based on ASTM E275-08
Certified Refercnce Materkals
Material Serial No. Certificate No. Dui date
Absebance Siandsnd set 25760 95935 22 Ociober 2023
Absobance Standand ser 25757 H5929 22 Ocrober 1123
Wvelength Standard sl 25806 B59la 22 October 2123
Wvelengih Standard sei 25754 95915 22 Detober 1023

Trucenbility This certification is traceable to the International Systern of Unit maintained at Mational -
Institate of Standards and Technology (MIST) through Stama Scientific Limited

Spectral Band Widthof UUC: 40 am

Sean Speed of UDC 200 sm/min

Scan Interval of UDC: 01 nm,

Resolution of UUC: Photometric 0001 Abs,

Wavelength 0.1  nm.

[LIEE R S ERE T ]

wnm3lualugu

DX Servieos Co, Lid

DOE Sarvices 52 Sai Ladpean-Wanghin 43, Ladprao-Wanghin Bd.. Ladpro, Ladpro, Banglok 10250

A

Phoae ; 48 (032 338 3084, Email : dgeservicesmibg@igmail com

REPORT OF CALIBRATION
Cortificate No. SPI2-007 Page 4af §
Photometric Aceuracy @
Wavelingth | CRMs Values | UUC Reading | Correction Uncertainty | Coverage fncior
(.} Abs) (Ahs) (Abs) [Abs) k
e 0,000 0,000 1,000 0,000 2.00
0.7478 0.746 0.001% 00057 2.0
g 00,0000 0,000 00,0000 0.0050 200
08686 0.8481 0.0076 00054 2,00}
113 L0000 0,00 0,00 00030 200
02912 0.291 00,0002 00051 2,00
. D.0000 0,000 00,0000 0.0050 200
(Ledd R 0638 0.006R (055 00

DiE Servives CoLid.
DQE Seryipes O 50 Ludpmo- Wanghi S5, Ladpia-Wanghin 4. Ludjesn, Ladpro, Biaghsl 10230 ;
Phene : +64 (112 538 2054, Email : dgeservicesinfinZymailoom mrm e
REFORT OF CALIBRATION
Certificate No, - SP22-007 Page Jof 5
Calibration Results : Without adjustment
Photsmetric Accuracy :
‘Wavelength CRMs Yalues | ULC Reading Carrestion Umcertainty Caverage facber
| (nm.) [Abs) LAbs) [iths) LAbi) k
0LD000 0000 D000 0028 200
a0 0.3TET 0,577 0oaLT 00031 2,00
150 1.050 -01.0010 00029 2,00
2.1900 2.183 Q0T (080 2,00
L0 0,000 000 0028 2,00
s 05607 0560 0007 0034 2,00
10247 1.023 00017 L0035 .00
21229 2118 (0049 0.0079 .00
000D 0,000 0000 00028 .00
-_ (L5236 0,321 (L0026 0,0050 .00
09634 0.%63 (O 0002y 2.00
1.9763 1.974 00023 00070 200
(L0000 Lo (L0000 00028 2,00
st 0.5191 LETE 00011 00031 200
10003 1000 00003 0,0033 200
1.9987 1996 00027 00084 200
00,0010 0000 10,0000 00028 2400
= 0.5523 0552 00003 00030 200
10809 1.082 B.0011 0.0030 200
2.0391 2.033 00061 0.7 200
0. HIHD (000 00000 D28 240
21 05601 0,562 10019 00031 200
10512 1052 00008 D030 200
1.5294 1,925 0044 0.0079 200
FR-TOE-2 ROD 112021
'
enm3lunlugy
DOE Services Co,Lid,
DaE Sl 32 %oi Ladprao-Wanghin 4%, Ladpree-Wanghin B, Ladpro, Ladpras, Bangkck 10230 %
Plome - +66 (000 338 2054, Emad ; dgeservicesnibigmail com e o
REPORT OF CALIBRATION
Certificute Mo, - SP22-007 Page of5
Wavelength Aceuracy
CRMs Values UUC Reading Correction Uncertainty Coverage Bacior
- Amra} A} {am.) &
241.54 0% 074 Q.18 200
7840 2785 0,90 018 2,00
ZER.TD 28310 0.0 Q.18 200
33422 3335 LUk 018 200
36126 360.3 0.7 .18 200
418,48 4181 048 018 00
44670 Adh.r a0 R E ] 200
45320 4530 020 018 00
450,06 4503 Q.56 (R £ 200
53600 5360 050 0.ag 00
EITM 6372 a4 0% 260
4074 A40.0 074 0is 100
4TIIZ 4716 DAz n1% .00
13T 5130 0.7 hig 00
51872 SIBA nIz n1g .00
7480 4TiR (] h1g 200
SB5AR L k] 0ER 020 .00
483 R0 [ 13 00
74027 TR 047 020 .00
748.2% 7478 n.4% 014 200
BOT.I& B4 076 0.18 200
BIRT0 TR a0 m1a .00

Remark ; - UL = Unit Undar Callarason

- B = Mot Avaisble

- The: s xpasded uncenainty af ressrsrement 1 i ssied a8 B8 SEa4ar] Gnceriainty of Tessunorman) realap i by th ovengs Mo,

which for 3 porreal distrizufion coneiporsh (0 8 covemge probubibty of spreainmchy %

* Indicatcs son TIS! scrrodied
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- End of Certificate -
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DOE Services Co_Lad DQE Services CaLul.
DOE Sryices 1250 Ladsme-Wenghis 35, Ladpras- Wanghin R, Ladprn, Ladprao, Bangkek 10210 DQE Sorylces ¥ Soi Ldpeao-Wanghis 55, adpeao- Wanghia R, Ladprao, Ladproe, Dmgkok 10230 =
Phome | 64 (D02 338 2054, Email : dgeservicesinfodiigmail com g Phona ; +6 (112 538 2084, Emuil : dgeserviesininfgmail com Pty
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certlficate No. :  SF22-008 Page 1 of 5 Certificare No 1 SP22-008 Page 2af 5
Customer 1 United Analyst and Engineering Cansultast Co. Led. (Head Office) Environment Condition: Ambicnt Temperature 25 =5 "C
Address: 3 Soi Udomsuk 41, Sukhumvil Rosd, Bangehak, Phrakbanong, Relative humidity 55 =20 %RH
Bamghok 10260 Calibration method : In-bouse method CP-0] Based an ASTM E275-08
Location of calibration :  Lahoratory 213 Certifled Reference Materials :
Equipment :  UV-Vis Spectrophotometer Material Senal No. Certificate Mo, Drie date
Manufacturer 1 Hitschi Ahsobance Standand set 25760 L5035 22 Dctober 2023
Model : U-2500 Absobance Standard wet 25757 G5529 22 October 2023
Serinl Moz 21E22-00% Wavelength Standard set 23806 95016 22 Oceober 2023
1D Mo, : UAE WAT/051/2564 Warelength Standerd set 25758 95915 22 October 2023
Heeeived Dade 1 20 January 2022 Traceability This certification is raceable to the Intermational System af Unit maintzined at Mational -
Calibration Date : 20 January 2022 Institute of Standards and Technology (MEST) through Stama Scientific Limited
Isame Duate 24 January 2027 Spectral Band Width of UUC : 1.3 npm.
Condition Instrument = Good Sean Speed of UUC @ 200 nm/min
Calibrated by : - Approved by : - Sean Inferval of UUC: 0.1 men.
{ Mer. Tanawur Rinidach b [ M. Chenthicha Sangnger |
Resolution of UUC:  Photometric  (UNT Abs.
Technical Mamger Qualicy Menager
The clfusarirn sl 5 appdiead il b T abwre calrabsd nem el s Toand i ot sharwn o daw il placs af cabbradas ondy, Wavclengh €1 nm.,
The rscusrerand capabiliy 0T 1be labirabory asd it raceabity ko rocngiven] sathost MURMres wd 1) he WF AT neiaserant il ired a1 1he canapanding
rmpral swsderds (sbworatary. This cotificnss may not be erproduced ether e in Tl s with e prior srines spproval of the DOE Bervioes D Lul

FP-TO8-01 BO| 10 Pl 7080 BB 1) 1020
' .
wnm3lualugu enm3lunlugy
DQE Services Co. L1 DE Services CoLad
DOE ¢ icpg 375 LudpraorWasgbin 35, Ladprae-Wisnghin Rl Ladnran, Ladgras, Fernghak 10030 DOE o, jopg 280 LatbrrWimghin 55 Ladsra Wanghn R, Laderas, Ldpas, Banghal 14230
Phone ; +66 {2 534 1054, Brrmil : degesenicesn fo@igmail com e Phizie 1 +56 (D)2 533 1054, Erail - dipsiervices isfo@ipnail cos R T
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, - SP22-008 Page 3of 5 Certifieate No. - SE22-008 Page 4 of §
Calibration Resulis : Without adjustment Photometrie Accuraey ¢
Wavel CHRMs Val UC Rendi) Carrection Uneertalnl C [T
Photemetriec Acenracy @ el i i o = i g
it b s A &
Wavelength CRMs Valwes | UUC Reading Carreetion Uneertainty Coversge (actor : ‘;‘;JC:& E:Xl:l 0‘:5; 0‘0‘:_;}0 200
3 1 X 1 . :
() (Ahs) {Abs) {Abe) (AR ] s 07478 0,747 00008 0,0057 2.00
00000 0000 00000 00028 2.00 0.0000 0000 00000 0.0050 200
57 z 2 !
a0 Q.81 el 0.00z7 0.0031 o0 (18686 (.865 0.0036 00059 200
(RS 146 L0030 D029 2.00 0.0000 0000 0.0000 00050 100
21900 2182 0.0080 0.0075 2.00 3 0.2912 0290 0002 0051 200
00000 Q000 00000 00028 200 0.0000 0000 00000 D050 200
350 . : 3
a0 il et Doy e = 06448 0.640 0.0048 00055 240
10247 1013 0.7 (035 200
21229 2116 00068 00079 200
(0000 0,000 DLOG00 QLO0ZE 200
it 05236 0,521 0026 0.0030 200
0L.9634 0,962 ard 0.0029 200
19763 1.970 D063 0.0070 240
0,000 10,0001 0000 (.0028 200
- 05191 0519 00001 00031 2400
) 10003 0,599 00013 00033 200
1.998T 1.902 (0067 0.00kE4 2400
00,000 0,000 (L0000 0.0028 2100
90 0.5523 0,552 ChO3 0.3 200
1.0B0% 1 /DRD 0.0005 0003 200
20391 2031 00081 0079 2.00
L0000 0000 .00 00028 200
a8 (L5601 D560 0,001 00031 2,00
L0512 1052 ~0.000E 0030 200
19254 1922 10,0074 0007a 2.00
ET08-02 R 1AL LA FNEH2 RO 1112020
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DAOE Services Ca. Lidl DME Services Co.Lod.
DaE Services 32 Soi Ladpran-Wanghin 33, Ladprao-Wanghen Rd,, Ladprae, Ladpran, Bangkok 10230 DQE Services 32 Sai Ladprao-Wanghin 53, Ladprc-Wanghis Rd., Ledpeao, Ladprac, Bagkok (0230
Phass = +68 (002 538 2054, Email : doeservicesindo@pail.com s Phane : +66 ()2 538 2054, Email ; dgeservicesinfo@pmall.com
HERORT. OR CALIMRATION CERTIFICATE OF CALIBRATION
Certificate No. : SF22-M08 Page §of5
Certificate No. :  3P22-016 Page 1 of5
Wavelength Accuracy @
CRMs Values | UUC Rending | Correction Uncertainty | Caverage ficter Costomer 1 United Analyst and Engincesing Consultant Co.,Ltd. (Head Office)

{nm.) (.} Am} {nm.) k

M1z e 072 018 200 Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

279,45 2790 045 0.18 200

24781 =70 .31 018 .00 Bangkek 10260

334.06 3338 .56 0.18 200

36093 3500 093 0.18 100 Location of calibration :  Luboratory 315

418.99 4180 .58 018 200

445.54 4455 0.4 018 200 Equipment:  UV-Vis Spectrophotarmeter

453,66 4530 .66 0% 200

AT 430.5 0.52 [N 10 Manufacturer :  Agilent Technologies

536,59 536.0 0.59 0is 200

65798 6374 048 0% 200 Moded ¢ Cary 60

43138 4310 03§ [NE] 200

47250 4720 LE] 013 .00 Serial No. @ MY 13410009

513.47 513.0 047 018 2.00

S2B.83 5285 03g 013 2.00 1D No. ¢ HiA

57807 $73.0 T 018 200

585,35 5850 s 0.0 200 Received Date : 23 May 2002

aE4.40 6840 040 s Z.0Hp

740.72 7405 o 030 300 Culibration Date : 23 May 2022

T4R.55 T4R.S oS 018 2.00

S07.03 #07.0 003 018 200 Issue Brate : 26 May 2022

£79.28 8.5 022 0.18 200

Bemark ;- UL = Urid Unier Cuarstion Condition Instrument :  Good

« ik = Mot Avainbic —

- The ssnll expandied unriainty of messrcment U & swind o the stwadend srcovminty of memaresent mediiplicd by e coverage facork Foabrated by:: .-’ipprm'ldhgr:
i o scrimal oo sormmpead e & sowamp prnbiiy o mpaikasily 57K { Mr.Tanawwt Ritidock ) | Ms. Chomthichs Samgngern )
-+ Inimates o TISH socredied Techmical Manager Quality Masager
- End of Ceriiflcate - Ths calforution resad Is appled ondy 10 iz sbave calisried itz and was fourd secums a5 showm o dmne sl plase of calibeaton oaly.
2880 RS 1] 1L The: meeasmemian capabiliy of the ibariory and ity maceabi ity io reoognized sarinal sarsdasds ad 12 the i o mesuremen realined ot the sormespanding
ratienal stasderds sboriory. This cerificale may el be repraducad mher than |3 IlIIlmllnmmnnmwdufhmlhmw&.m
'
wnm3lualugu : b= L
DQE Services Co, Lid. DOE Services Ca L,
PQE Services 32 Soi LatpraoWanghin 33, Ladprao-Wanghin R, Ladprao, Ladpeas, Bengkok 16230 DOE Services 35 Ladpra Wanghin 55, Lodpesc-Wanghin Ril, Ladproo, Ladpras, Benghok 10230
Flone ; 66 (12 338 2034, Email - dgeservicesinfo@gmail com e e Phooe ; +66 (012 538 2054, Email ; doeservicesimfo@gmail com
REPORT OF CALIBRATION REFPORT OF CALIBRATION
Certificate No. :  SP22-016 Page 2of 3 Coertificate No. : SPZ2-016 Page 3 of 5
Environment Condition :  Ambient Temperatre 25 = 5 c Calibration Results 1 Without adjustment
Relative bumidity 55 20 %RH Photometric Accuracy |
Wavelemgth CRMs Values UUC Resding Correction Uneertainty Coverage Metor
Calibration method @ In-house method CP-01 Based on ASTM E275-08
() Abs) {Abs) [Abs) {Abs) k
L0000 00000 0.0000 00028 2.0
Certified Reference Materials :
AT 0.5787 057535 0.0032 [(ELIER] 2,00
Material Serial No., Certificate No. Due date 10450 1.0436 0.0054 0.0023 .00
2.1900 21847 0.0053 00075 200
Absobance Standard set 25760 95935 22 October 2023 0.0000 00000 0.0000 0.0028 .00
g e - . add 0.5607 0.5588 00019 0,034 .00
Absobance Standard set 757 Dictobe
o = s 1.0247 10232 onls 0.0035 200
Wavelength Standand set 25406 95916 22 October 2023 21as bl LY Ll 0
L0000 00000 (D0 00028 200
Wavelength Standard set 25758 95915 22 October 2023 dh 0.5236 0.5197 00039 0.o0ze 200
05634 09625 0000 00028 200
Tracenbility ‘This certification is traceable (o the International System of Unit maintained at National - 19763 19752 0011 0.0070 200
: : e 0.0000 -0.0001 00001 00028 2.00
Institwie of Standards and Technology (NIST) through Stamna Scientific Limited
sl 05191 0.5171 0.0020 0.0031 2.00
Spectral Band Width of UUC ; L5 mm 1.0003 09984 0.01% 00033 2,00
19887 19945 001 (LO0R4 2.00
Scan Speed of UUC 90 nm/min O 0000 0.0000 0,000 0.0028 200
500 0.5523 05500 0.0014 QL0030 2,00
Scan Interval of UUC: LIS nm. 10802 10792 0.0010 00029 2,00
) ) 20391 20329 0.0062 0.0080 200
Resolution of UUC: Photometric 000001 Abs, 0.0000 00000 0.0000 D028 200
Wavelength 0} nm Gis 0.5601 05584 0.0017 00031 200
1.0512 1.0488 0.0014 00029 .00
v 1.9294 15265 n.onze 0,82 a ' 200
naslumugy enmIlmug——

FM-T08-R R 171172021 Fr-TO8-2 ®3 101172071
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DOE Services Co,Lid,
DQE & 32 Soi Ladpras-Wanghin 55, Ladprso-Wanghin Rd.. Ladpran, Ladpran. Bangkek 10230 C
Services
Phone : #6& (012 538 2054, Email : dgeservicesinio@gmail. com e ot
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy =
Wavelength CRMs Values ULC Reading Carrection Uneerialnty Coverage factor
(i) (Abs) (Abs) (Abs) (Al) 3
45 0.0000 00,0001 00001 L 200
0.7478 0.7421 0.0057 0.0056 200
= 0.0000 00,0000 10,0000 00,0050 200
0.86EG 08619 00067 00059 .00
a3 0.0000 0.0000 0.0000 0.0050 2.00
0.2912 0,289 0.0016 00051 200
i (0000 0.0000 00000 0.0050 2.00
0.6448 0.6402 0.0043 0.0053 200
L
naslumugy

Fii- Tk DD 11072020

TECHNOLOGY PROMOTION ASSUGULATION (THAILAKD-JAPAN) w
CORPUORATE SERVICES % EQUIPMENT CALIDRATION AN TESTING SERVICES 5 5=y

Shas PATTANAKARN R P40 HARGROIK. 128 Wil
L]
i [T r—
Cert. No.: Z2TMED
= 0 = Page.: 1af 3
Certificate of Calibration
Exuipment : BOD Incubatar
Manufaciurer : Aren
Madal : UC4-1320
Serial No. : TAURCASA201
ID M. ¢ UAE WaD 015/26681
Submitted by - LUinitad Analyst and Enginsaring Corsultant Cou,Lid.

3 Sol Udomsuk 41, Sukhumsit Road,
Bangzhak, Phrakhanong,

Bangiok 10260
Location : Lal Flaor 2
Racelvad Order 17 Fabruary 2022
Callration Data 17 Fabruary 2022
Amiiant Tamparature : (28+10)°C
Rilative Hurmidity : {50+£30)%
Calibrated by : Hunchil Promrgprat
Approved by

Approved Signatary
[ A Pomithippa Tameyakul
{¢ ) Malee Buikruea
{ ) Suwit Imjai

lesue Date - 22 February 2022

The Uneertalntics are for & confidence prabahility of approgimaiely $5%

@N&I LNAILAY
A DO3RODY

D Services CoLad.
DQE Saruians §2 S0 Ladprae-Wanghin 55, Ladprac-Wenghin Rd., Ladproa, Ladproo, Bengkok 10230
Fhese : +66 (002 538 1054, Email : dqeservieesinfo grail.com e o
REPORT OF CALIBRATION
Certificate No. : SP22-016 Poage Sof§
Wavelength Accuracy :
CRMs Valaes UUC Reading Correction Uneertainiy Coverage factor

(s, {nim.} {m.) (mm.) k

41.72 2420 <028 018 200

17045 T35 =05 018 m

25781 2ET5 031 018 00

33406 3335 .56 018 2

36093 3605 043 018 00

41859 4120 0.59 018 200

44594 4454 054 018 200

451,66 453.2 LB 018 200

6002 4507 032 018 .00

53650 1362 34 L8 1] .00

63798 G383 .52 .18 .00

43138 4310 038 018 200

472.50 472.5 000 018 .00

51347 513.5 -0.03 {INE] 2.00

SIRER 28,5 3% LINE) .00

737 3730 17 18 2.00

38535 J85.0 035 20 2.00

65440 6847 -0.30 [N 2,06

TH.TZ T40.8 -0.0R 0,20 2.00

T48.55 T4E5 0ns 0.18 2.00

807,03 B07.3 -0.27 0.18 2.00

8T9.2% BT 028 018 .00

Btk ;- UG = Uik Uindior Calimasion
= FiA = Kt Arinbie
- Thie vl eapuradod Lnsorsisly of mesercmenl U i stated an (e wirdand uncerisisty of measrerment salsplisd by the coversgs faconr  ,
wiech for 2 narmal @erhudon comesponds 0 8 covemage probabikny ol appesslndy #5%

= ® Indictes rom TES| sexreafiied

L
- End of Certificate - tnmﬂumuqu
P70 RO 112621
Equipmant | BOD incubator Cert. Mo.: 22TME0
Condition As-Received :  Usad ltam Page.: Zaf 3
Raferanca | ZEE-D44E0C-1
Procedure Usad -

Calibealion ware conducted using calibralion procedwe CP-OTO2 according io drect measuamant
mathod with Data Acgquisilion which connecied with Resistance Temparature Delector [ RTD L
The lemperature scale used was basaed an TS50,
Contition of this result of alibration
1. Reference siandard instrumant:-
Instrument Mode| Serial No. Cert. Mo, Due Date
1 ) Data Acguisition 220708 MY 4405217 2TLMED 23 Dec 2022
2, Thes cerificate is valid only to the item calitreted on dete and place of calibralion.
3, This carification is traceable b the nbarmations! Syatam of Lkt

Result I = () Withaut Adjustment
Function of UUC" ; Temperaiura Sourca
Frash air setting : Kol Avadable during
s %] Beginning Finished
-g’? i Temp. [ °C ) 28 Fii)
REL Hurmid. [ % } ] 75
1} 3 w? AC Supply [ Wit | =26 228
& G imﬁ Position : it
i 1D No.:
o 1 1B-1CRTDD
2 1B-10RTO-02
W a 1B-10RTO-08
Prabe Installation Datails : Bimension af Ghambar ; % 18-10RTD-04
a= 0 om o= 06z m 8 1R I0RT0R
hw AL e W je oy ] 22-10RTD-10
gL g e R T 1B-10RTO-0T
Copeciy= D88 m ] 1B-10RTD-08
B (raf) 1B-10RTO0G

Lanmﬂgiﬂ%gu
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Equipmant : BOD incubator Cert. No.: Z2THE0
Condition As-Recalvad ; Usgan Hem Page.; 3ol 3
Raeferance : 2E0Z-04480C-1
Raesult of Calibration :- {7 ) Without Adpustriant
Function of UUC” : Temperatura Source
Frash air setting : Mol Awailabie
Callbration | UUC* uuc* T ure Temperature: o] T T
Point Setting Reading stability unifarmity Wariation | Facior
(ch (*C} {*¢) (2°C) ('c) (C}) {#'C) K
20.4 19.5 19.4 4.30 0.58 1.0 0.56 2
Calibration Measured Temperature | “C |
Paint Position
[°C ) 1 2 3 4 | 8 [ & | 7 | & [oten
0.0 20454 | 20013 | p0a66 | 10008 | 19834 | 1eer | 1ea7 | 1emme | tem

Average® : The averaga of 30 valuas in sach position,

Temperature stability : One-half of the grastest maximum ditference of measured temparature al ary ane sensor.
Temperature unifermity © The maximum diference of measwed lempemalures o ary sensors and the measuraed
1temperaiura at the referenca ocalion which are ohisereed at the same time or @t 85 close an obsarvation lime s
possible o datarming the emparature patiem or homaegeneity within the chamber under steady-state condilicns.
‘Ovaerall Variatien : The Dilferance of the masimum and minimum measured temperatues throsghaut abearation.
UUC* : Unil Undar Calibration

Hate = The reporied uncerainty of measureman! was inciugad stability and excuded uniforrey .

Ihe repertad uncarlanty of measurament was basad on a slandard unecertainty multipied by a covarags
tacier k. providing & level of confidence of appraximabaly 85 %,

-ala-
y
L@NaI LNAILAY
a 1096041
Equipmant : BOD ncubator Cart. Na.: 22TM30E
Condition As-Received :  Usad Ilam Page.: 2ol 3
Rafarancs | 2204-00150C-3
Procedurs Used :-

Cabbration were conducted using calibration procedure CP-0TD2 according Io direct messurement
method with Data Acquisition which connected with Resisiance Temperature Detector [ RTD ).
The temperaiure scale used was based on [TS-80.

Condition of this result of calibration

1. Referance standard instrumant:-
Instrument Modal Sarial Mo, Cert, No. Due Date
1| Data Acguisition 349704 KY41027843 22 10 Jan 2023

2. This carlificate is valid only to e ilem calibraied on date and place of calibrasian
3. This carlification ia traceabla 1o the Inernational System of Unit

Rasult of Calibration :- 1% ) Without Adjustment
Functlon of UUC® : Tamperature Scurce

Frash air setling : Mot Available Environment during calibration
mmnlnq Finished
I x Temp.  °C } Fil z
REL Humid. ( % ) 58 57
] 3 (AG Supply ( Vo | 2 750
H
Pasition : PRt Bk
D N
1 16-04RTO-
2 18-04RTD-02
3 16-04RTD-03
Prabe instaliation Detajis : Dimansion of Chamber | 4 1E-D4RTD-04
a= 10 em b= ez m 5 1B-04RTD06
be 10 em W= 2 m 3 1B-04RTDLO6
c= 10 em He 12 m 7 1B.04RTD.OT
" : [ 1B.04RT D08
Sy e oef) | IROSRTDOS

en@slumugy
a 1104312

P,
TECHNDLOGY FROMOTION ASSCCIATION (THAILAND-JATAN) fhm:i
CORPORATE SERVICES & EQUIPMIENT CALIBSATION AND TESTISG SERVICES '\_::/ ...2';
53444 P TTANAKAKHN R wh
TEL

S0A IE. SLARLUANG

ML AN BAR [
ML AN BARIRIE | T N
CALBBATICH (48

Cert. Mo.: Z2TM306

" " ’ Page.: 1of 3
Certificate of Calibration
Equiprmant : BOD ncubator
ManuTacturer : ARCO
Model : UR-1320
Serial No. : -
1B No. : UAEWAD.00G2553
Subrmitted by @ United Analyst and Enginesrng Consullant Go Lid,
3 Soi Udomsuk 21, Sukbumvit Road,
Bangchak. Phrakharang.
Bargkok 10260
Lacation = Lab Floor 2
Received Order T April 2022
Calibration Date : T April 2022
Ambient Temparature : (28210}
Relative Humidity : [ 50230 )%
Callrated by : Man Pattanapargpaiboon
Approved by @
Approved Signatory
[ ) Pomthippa Tameyakul
[+ Malee Bulkrusa
{ ) Suwit Imjai
Issue Date : 18 Apri 2022
Apprura .I-Iu: el of Carparae h:-hf-" m Cabbratian apd Tewdeg
]
enanslumungy
A 040247

Eguipmant : BOD Incubator Cert. No.: 32TMING
Condition As-Received : Used Ilam Page.: 3cd3
Ralarance : 2204-001500C-3
Resull of Calibeation :- {71 Without Adjusiment
Funetion of UUC® : Tamparature Scurce
Fresh air setfing : Mot Awvailabie
Callbratien uugcH uuc Temperaturs Temperature Dwarall i Covarage
Paint Setting Reading stability unifarmity Variation Facler
(e} (€1 | (%€} (£} ('} (e | o) k
2.0 200 194 033 0.6 14 0.50 2
Calibratian Tamparaturs | G )
Paint Paosition
c) T @ 8 F & [ & [ & [ o | a8 ]-ode
200 20.176 | 20413 | 18711 | 19.637 | 20218 | 20288 | 19628 | +sse2 | 1emz

Average” : Tha avarage of 30 values in sach position,

Temperature stability : One-half of the greatest maximum dfference of measurad temperstune at any one sansar
Temperature uniformity : The maximum diffarence of measurad tamparatures &l any sensors and the measured
temparature &t the rafarance locatien which are cbeenvad at the same time or al &s closs an sbservation fme as
pessible to delermina tha temparaiure patlern or homageneity within the chamber under sisady-siate conditions.
Gverall Variation ; The Differance of the meximum and minimum measured lemperalures throughoul shseration.
Uue® ; Linit Under Calbration

Note | Tha repanied uncestainly of measuramsant was includad siabiiity and exciuded unformity |

The reparied uncertainty of measurament was based an a standard uncarainty multplisd by & coverage
factor k, providing a level of confidence of approximataly 85 %,

=ollo-

enanslumungu
a 1104311
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CORFORAT
S PATTA

e

CALIEATIDS 0ol

Cert. No.: 22TM305

. . . Page.: 1cf3
Certificate of Calibration
Egquipment : BOD Incubatar
Manufacturar ; ARCD
Model - UR-1320
Serial Mo, © 2
1D Mo LAE WAD 0182551
Submitted by - United Analyst and Enginesanng Cansullant Co. Lid.
3 5ol Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanoag,
Banghok 10260
Logcation : Leb Floor 2
Received Order : 7 April 2022
Calitzration Date ; 7 Apr 2022
Ambient Temparature : (28 10)°C
Ralative Humnidity : (50+30)%
Calibrated by : Man Paltanapengpaiboan
Approved by : .
Mapraved Signatery
[ ) Pomthippa Tameyaku|
[ )] Males Bulkruea
[ ) Suwt Imjai
Issue Date : 1B April 2022
The Uncertainties wee For a confidence prob of approvimately 95%
= — 1
e
]
en@sluniugy
A D040248

Equipment : B00 Incubatar Cert. No.: 22TM208
Condition As-Received : Usad jsem Page.: 3of 3
Reference : Z204-D01500C-F

Result of Calibration ;- () Wahout Adjustmant

Function of UUC* : Temperalune Source
Fresh air satting : Mot Availabis

Calibration | wuC* U Temparature Temperatune Ovarall A— L
Paint | Sating | Reading stability unifarmity Varlation ") Eactor
(¢ (e} | .tre) {£°C}) () () | (sc) k
200 0.0 20.0 050 D44 11 [ 2

Cadibratian Measured Temperature | °C )

Paint Pasition
{'%) 1 [ 2 T & T & T & T & [ 7 [ & it
20.0 20,080 | 20086 | 10.886 | 19.826 | 10855 | 19.656 | 18.819 | 1e9va | 19489

Average” ; Tha average of 30 values in sach position.
Temperature stability : One-hall of the grastest maximum diference of measured temperatura 81 any one sansar
Temperature uniformity : The maximum diference of measured temperaturas 8t any sanssrs and the measured
tlemparalura at the refersnce location which are cbsened &1 18 BEME 1ima or a1 88 close an chsenmtion Bme as
possible 1o determine the temperature patiem or homoganaity within the ehamber under steady-stale condions
Overall Variation : The Difference of the maximum and minimum messured temperatures throughout chservation,
UUGC* : Unil Uinder Calibradion
Note © The reported uncarainty of messuremnant was included slability and sxcluded uniformity

The reportad uncanainty of Measwamen was based on a standand uncertainty mutiplied by a coverage
fecior k. providing & level of confidence of approximately 95 %

oo

naslumugy
a 1104313

Eguipment : BOD Incubatar Cert. No.: 22TM305
Condition As-Recelved :  Used llam Page.: 2 of 3
Reference ; F204-00150C-2

Procadure Used :-

Calbration were conduclad using calbration procedune CP-0TOR according to direct massuremant
method wilh Dala Acguisilion which connecied wéh Ressiance Temperature Detecier [ RTD ).

The lampearalure scale used was based an ITS-50,
Condition of this result of calibration
1. Refarence standard i

Instrument Serial No. art, Mo, Due Date
1] Data Acquisition J4ETOA MY41021843 Z2LME 10 Jan 2023

2. This cartificate (5 vakd nly 1o (he ilem calibrated an date and place of calibration,
3, This certification is traceable bo the Inbemalional System of Linit.

Result of Calibration :- (" ) Withaul Adjustmant

Function ef UUC" : Temperalure Source

Fregh air setting : Not Availabla Enviranment during calibration
Beginning | Finished
Tamp. { °C } w Fid
REL Humid. { % ) 56 [T}
AC Supply | Vall ) w2 =
Ll
Position © i
D Mot
1 16-04RT D01
2 18-04RT D02
k] 18-04RT 03
Praba installaticn Detalls : Dimersion of Chamber : 4 18-04RTD-04
S e s S 5 18-04RTD-08
FEER T Nirde TR o [ 18-04RTE-08
e= W cm H= 2 m ¥ 18-04RTE-07
Capadly= 0B a 18-4RT0-08
9yref) | 184RTC-09

nasluau
a 1104314

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CTIPCHREATE SERVICIS & EQUIPMENT CALIHDATION AND TESTING SERVICES
S AT TANAR ARS ROAL 508 16, SUARLUANG. SUANLUASE BARGKOK 10253
A2 AN D

= 21TMIATS
Certificate of Calibration PR
Exquipment : incubaior
Manufsciurer @ Flrmaman
Model PP 280
Serial Na. - WEIR OGS
D Na. = LAE MIC Q2172581
Submitted by - Unitad Analyst and Enginaesing Consutart Co, Lid.

3 Sol Udomsuk 41, Suliumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbickogy Laboratory (302)
Recaived Order : 23 Octobar 2021
Calibration Date : 28 - 2B Oclober 2021
Ambient Temperature : (26£10)C
Relative Humidity : [ 600x30) %
Callbrated by : Kunchit Prampral
Approved by :

Approved Signatory

{ yPomthippa Tameyakul
{7} Maleg Butkrsaa
{1 Suwit imjal
Issue Date : 4 Nowambar 2021

mnmﬁ‘lu'muqu
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Equipment : Incubatar Cart. Nou: 21TM1ETS Equipment : Incutistor Cart. Mo, 21TM1B7S

Condition As-Received :  Uzad Hem Page.: 2 of 3 Condition As-Received : Uged Itam Page: 3ol 3
Reference : 2110-06980C-2 Reference : 2110-06880C-2
Procedure Used - Result of Calibration :- [ *} Without Adjustmeant
Cathration wars contucted using callbration procedurs CP-OTO2 according bo direc! measuremeant Function of ULE* : Temperature Socunce
mathod with Data Acquisition which connactad with Resistance Temperature Detector | RTD ). Fresh air setting : Mot Avakatia
The tamgersiure scale used was bassd on ITS-90 Calibration | UUG | UUG* Tomperature Temperature | Owerall Coverage
and calibeatl Point | Soting | Roading stability uniformity | Varlation [T | Factor
T FIETESICE M e e ey | ey | ey i2°C) it ) | (s'cy| &
L L L Serlal Hn. Geet. Mo, Due Date 220 2.0 215 0,022 ot 013 030 F)
1} Data Acquisilion 34070A MY A4D6TETT 29LM10 0l 20z /0 =0 B0 Do6E 0.5 10 030 z
2. This certificaie is valid only ta the ilem calibrated on date and piace of calibration.
3. This carlificatian is traceable i the Internaticnal System of Unil Calibration Measured Temperature | "C |
Result of Calibration :- (") Withaul Agustrmenl Paint Pesition
Function of UUG® ; Tamparature Source (=S 1 H 3 4 5 8 T [] 9 fref.)
Fresh alr setting : Mot Awaitabie Enwironment during calibration 20 21872 | 21877 | 21600 | U970 | 21893 | 21786 | 21832 | 21834 | 21778
m Beginning Finished 380 35468 | 35405 | 35216 | 35202 | 34621 | 34763 | 4525 | 34730 | 35048
7 i Temp. { "C ) &2 &2 Average” : The average of 30 values in sach position.
[REL. Humid. (% ) 5 i Temperature stability : One-half of the greates! maximum d@flerenca of measunad tempersture at any one sensorn
(AL Supply | Vol | 26 226 Temperature uniformity : The maximum difference of measured temparalures al any sensors ard ihe measurad
tamparatura at te reference location which are observed at the same time or al as close an abservation fime as
: k Poaltion ; | Fef-Std passibia 10 deteNTing e leMPErEILTE PAtamM or homogensity within the chambar uncer sieady-state conditicns.
ID No.: Owarall Variation : The Difference of the maximum and minimum maasured tempaeratures. throughout obsereation
G.-’b / 1 15-15RTO-D1 uCT @ Uit Under Calibeation
2 1B-18RTO-02 Mote @ The reported uncertainty of measurement was included siabilty and exchudad urilermity .
2 A TR 0 The raparted urcartainty of measurement wes based on a standard uncerainty muitiplied by & cowerage
Prabe Installation Details : Dimension of Chamber - 4 - ISRTLHM factor k, providing & bevel of confidence of aparoximately 85 %,
el Bh s b BB 5 18-1BRTO-5
b= B0 am wWe 084 m [ 21-15RTD-06 —
a= B em s A 7 | 1m0
Capacty= 028 a 15-15RT0-048
o {red.) 18-15RTO-09

Lanm:‘hu'mqu mnma‘himmu

2
TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN)  fiie—ymg
CORPORATE SERVICES & EQUIFSIENT CALIEIATION AN CRVICES v‘ _\3-"

3384 PATTAMAKARN ROAD 2

TEL.0-2717.30 . adcane i Equipment : Incutator Cert. No.: 22TM335
Condition As-Received ;  Used ltem Page.: 2 of 3
Reference @ 02044052

Cort. No.: 22TM33S Fimpaions Lwd ;-
Page. 103 Calibration wera conducted uEing calibration procedure CP-0TOZ acconding te direct measurament

Certificate of Calibration mathad with Data Acquisition which connectad wilh Resistance Termperature Datestar { RT0 |
The temparaiure scale usad was based on [TS-50,

Condition af this result of calibration

1. Rederence standand instrument:-

Equipmmsnt : Incubiator
Instriment Model Serial Mo, Cert. No. Dus Date
Manufacturer : Bindar 1) Dals Aoguisdian J4ET0A WY 440E7B1T 21LMI0 20 Jul 2022
2. This canmificata i valid only to the item calibmated on date and place of calibration.
Modal BD 53 EZ 3. This cafiicalion is iraceabtle 1o the IMemational System of Unil,
Resull of Calibration - ") Without Adjustmant
Sarial No. © 453.07343 Ful’".'.ﬁﬂ-l'l of ULC* : Temperature Source
Fresh air setting : Closa Envirenmant during calibration
D Mo, LAE. MIC. DOB2558 R F LA Beginning Finished
;f} y Tomp. [ G ) L =
Subrmitted by - United Analyss ard Enginearing Gonsultant Ca.,Lid. 1 REL Husmid. | % } 65 &2
4 Sol Udemsuk 41, Sukhumvit Road, AC Supaly [ Vot | 29 230
Bangchek, Phrakharsang, ¥
Banghaok 10260 Bl Ref. Std.
ID Na.:
L T i i
acatisn Microbislogy Labaratary : T
Recelved Order ; 17 February 2022 ; 2 18RTOZNE
Callbration Date | 17 February 2022 3 15RTD2!3
1
Ambient Ternperature : (2mx10)"°C Frobe Installatian Dedails ; Dimension of Chamber ; 4 15RTO2M4
Relative Humidity : (50430 ) % a= S0 em D= 035 m 5 15RTOZHS
b= 50 em W= 04 m B 15RTOZHE
Calibeated by : Suwit bmjai o= 80 cm H= qa 7 15RTOZHT
Copachys 0055 P B 1SRTO2ME
o (ref.) 1SRTOMS
Approvad by
Agproved Signalory
{ J Fomihigpa Tameyakul
{4 Maled Bulkrusa
Issum Date : 22 Fabruary 2022
s il - , )
naslumuan anasluauan

A D038093 a 1095039
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Equiprmant ; Inciibatar Cert. No.: 22TM335
Condition As-Received | Usad Nem Page.: 3af 3
Raferancs | FE-04480C-2

Resuli of Calibration :- ") Without Adjustmant
Funetien of UUC® : Termperaiws Source

Fresh air setiing : Close
Calibeation | UUC" (1] Temperature Temperature Owarall T Coveragn
n
Pairi Setting | Roading stability uniformity Wariation ¥ Factar
] LG {"C) (£'C) (G ) 1l (#7C] k
5.0 4 3.9 0.0 47 @70 0.30 2
Caliration Measured Tamparaturs | "0 )
Peint Positicn
=3} 1| 2 | 5 [ 4 | & [ & [ 1 | & |8t
350 35184 | 35330 [ 36121 | 36441 | 24726 | 34969 | aaees | aa7ae | aeer

Average® : The average of 30 values in aach pasition

Temperature stability : One-half of the greatest maximum dference of measured lamparabure 8l any ane sansar,
Temperature uniformity : The maximum difference of measwed temperalures af any sensers and Se measured
bemparaiure af tha raferance localion which are obearved at the same time or o as close an chsaralion fima as
poasible (o determine the iemperalure pattarm or hamogeneity within the chambar under steady-state conditions
Orverall Variation : The Difference of the maximum and minimum measured (emperatures throusghaut obsenvation
UUC® = Unit Under Calibralion

Moie : The reported uncartainty of measurament wes includad stablity and excuded uniformity .

Tha raporied uncertainty of maasurement was based on a slandard uncertainty mullipied by a covarage
Faclor k, providing a level of confidence of approximately 55 %

~ollo-

nasluuan
a 1096058

OLOGY PROMOTION ASSOCIATHON (THATLAND-JAPAN) m
% o
i

A N3, BLANLUANG BANGEOK |12

; WEE-TILTENE
FAN, 817194480 EaLmAATIH men

Cert. No.: 22TM332

Certificate of Calibration o e
Equipment : Watar Bath
Manufacturer - Mammeart
Madal ; WHE 14
Sarlal Mo, : L416.0674
I M, ; UAE MIC 02002561
Submitted by : United Analyst and Enginearng Consullar Ca., L.

3 Boi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Banghok 10260

Location : Microbizlogy Labaratary

Received Order ;
Calloration Date

17 Fabrsry 2022
17 Febraary 2022

Ambient Temperatire | (W210)C

Relative Hurmidity | (50 +30 )%
Calibrated by : Suwit Irpai
Approved by

Approved Sgnatary
{ ) Pomihippa Temeayskul
{4 Males Bulkrusa

IsEu@ Date | 22 Fabrusry 2022

The Uncertainties are for a confidence probability of approximately 93 %

wnaslumuan

A 0038096

LME FRLE & 0 &1 {0W09-5EP-2010

fmuagaiialdanm

References Certificate Number. : 22TM335

Equipment : Incubator

Model : BD 53
Serial No. : 13-07343
ID Mo. : UAE.MIC.005/2558

Manufacturer : Binder
Calibration Point : 35 °C
Unit Under Calibration Setting : 34.9 °C

- O
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Inuhetor LA C O _25MAKEITHAY o Laﬂﬁ’lﬂuﬂ’mqu
Equipmant : Watar Bath Cart. No.; 22TM332
Condition As-Received :  Usad llem Page.: 28 3
Referance : 202-(4A40C-6

Procadure Used =
Calibration ware conducted using in-house ealibration procedurs CP-0T04 sccording 1o direct

measuamant mathod with Data Acguisilion whach connecied with Industrial Platinum Resistancs
Tharmomeder [ IPRT ).

The temparalure scale used was based on TS50,
Condition of this result of calibration
1. Reference stardand instrumens;.

Instrument Madal Sarial Cert. Mo, Dus Date

1} Data Acquisaion H4E70A MYA40ETET 21LM10 20l 2022
2. Tnis certificate e valid only Lo Ihe ilem calibrated on date and placa of calibration
3. This cerification & raceable fo the Infernatianal Systam of Unit.
Rosult of Calibration - { * ) Without Adustmant
Function af UUC* : Tamperatura Sowca

Envirenmental AC Voltage Supply
1G] [ %R.H. ) [ Vit }
Beginning of Calibration 21 65 229
Finished of Callbration 27 56 230
[ Raf, Std,
Figathn 10 Ho.:
1 TORCT43
2 TORCT44
3 TORC145
4 TORC146
Sref.) TORC147

Froni

anasluauan

a 1096053
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Equipmant ; ‘Wiatar Balh
Condition As-Received ;| Usad Hem
Reference : 2FZ-084400C-5

Result of Calibration ==
Funetion af UUC® :

{* ) Without Adjustmant
Tamperatre Saurce

Cert, No.: FETMEIZ
Page.: 3o 3

Avarage” : Tha average of 30 values in each pasilion.

Calibration [T uuc* Awerage* Standard Reading [ © )
paint Setting Reading Position
[c) {'G) (=] 1 2 3 4 & [ref.)
445 44.5 445 44.548 44517 44.513 44537 44,678
0.0 500 5.0 50068 50051 50,036 50.081 50,092
Calibration 5 Coverage
pTEl Uniformity | Stability Uncertainty e
{°C} (*C} {&£°C) {£°C) [
445 0,10 2.043 015 2
B0g o1 Q.042 015 2

Uniformity : Tha maximum dflerence of massured lemperajures at any sensors and the measured famoerabing
al Iha refaranca ocalion which are obeerwed at the same time ar at as close an chservation time as possible
ta determing the tampenature pattam or homegeneily wishin tha chamber undar staady-state condsions
Stability : One-half of the greatest maximum diffarance of massured lemparature a1 ary one prabe

UUGC* - Unit Under Calibration

Mote : The rapanied uncertainty of measurament was included stability and axclutad uniormity.

The reparied uncestainty of massuramant was based on & slandand uncartainty multiplied by a

covarage factor k. providing & leval of confidance of approximately 85 %.

-0

L@nas lun s udn

Exquipment : ‘Waler Baih
Condition As-Recalved :  Usad ltem
Ratarance | 2H07-024500C-5

Pracadura Used :-

a 1036052

Cart, No.: ZZTM1065
Page.: Zof 3

Calbration weere conductiad using in-housa ealibralion procedure CPLOTOE  according (o direat

measurement mathod wilh Data Acquisition which connectad wilh Industrial Platinum Resisiance

Thermameler | IPRT ),
The lemperalure scake used was based on TS50,

Conditien of this resull of calibration

1. Reference slandard inslrument:-
Instrumant Mosdel Seorlal Ho, Cert b,
1 | Dala Acquisilicn 340728 MYST013823 2 24

2, This certificata ts walid only to tha Bam calibraled on date and place af calibragion.
3, This carificaton is raceabie to tha Intarnatieral Syslem of Unil
Result of Calibration :- [ "1 Without Adjustrment

Fuinetion of ULIC* ; Tamparalure Souncs

Environmental AC Voltage Supply
[N [ WRLH. ) [ Vit §
Beginning of Callbration 25 o9 223
Finished of Calibration 25 5] 224
Rigl. Sed,
Paositian : Eine
[ 1 4804530-006
| 2 4804 538-007
| 3 4HD4530-008
4 4804 538008
Erat } AB04538-010

Frant

Duse Date
26 Feb 2023

w@nanslum_

TECHNOLOGY PROMOTION ASSOUTATION (THAILAND.JAPAN)
CORPORATE SERVICES 3: EQLIPMENT
R PATTARAKARN RO

s
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YICES e
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ALTHICATION AND TESTING 8
L LUANG B ANGROR

o

LTI TR

THL (2717-3000-17  PAX CALEIRATIN B8

Cart. No.; Z2TM1065
Page.: 1af 3

Certificate of Calibration

Equipment : Wastar Bath

Manufaciurer : Mernmari

Madel : WE 14

Savial No, @ B401.068

D No. : UAE MIC (0472544

Submitted by : Unibd Anabysl and Enginsarng Consultar Co.,Lid.
3 Sal Usomsak 41, Sukhumyit Rosd,
Bangchak, Phrakhanang,
Banpkak 10280

Location : Mierohinlogy Labarabary

Received Order - 11 July 2022

Calibration Date : 11 - 12 July 2022

Ambient Temperaiure ! [28+10}°C

Redative Humidity : (50430} %

Calibrated by Man Faitanapongpalbazn
Approved by
ARPTCan Signatory
[ ) Pormihippa Tameyakul
[4') Malee Butkruea
[ Suwil Imjai
Issue Date | 18 July 2022

The Uncertainties are for a confidence prohability of approximaely 95%

b oot ier ua i faiL encop =k e ey mrinen

“anenslamuqy

Equipment : Water Hath Cart. No.: 22TM1065
Condition As-Received :  Used [tam Page.: 313
Refaronce : Z207-02450C-5
Result of Calibration ;= ( * ) Wahout Adustiment
Function of UUC* : Temperature Source
Calibratian uuc* uue” Average* Standard Reading | ' |
peaing Setting | Reading Position ——
(c) [C) e 1 [ 2 [ 3 T & T siee
415 4.z 412 41475 | atase | 4147 | 41488 | a1am
Calibration Coverage
e Unifarmity | Stasility | Uncarsainty| 7
(e {"c) (t°c) {£C) R
41.5 0.087 01.068 018 F]

Average* : The average of 30 values in each pasilien

Wnifermity : The maximum difference of measured femparatires & any Sensors and the massurad [Emperateg
at e refarance location which are chserved at the same ima or at 85 clcse an obsenvalion TMe &8 posshE
| daterming the lemparaiune paiter or homogeneity wishin the chamber under sieady-stete conditions

Stability : Ora-half of tha greatest maximum derence of measured terpersture ot any one probe.

UUC* : Uit Under Calibratian

MNote : The reported uncerlainty of measuremant was included stability and excluded unifarmiby.

The reported

uncartanty of maasuramant wes based on & standard uncersinly mulliplied by a

coverage facior &, providing & Ieval of confidance of Spproximalely 85 %

000
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f Industry, Thailand \/

Mational Food Institute, Ministry ol f

Calibration Certificate

Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 5ol Udomsuk 41, Sukhumit Road,

ch 10260

Fageiaf 3

Equipmant: Eleciranic Balance
Manufacturer: METTLER TOLEDD
Model: MSE03S 01
Serial Mo.: BOO7O01031L
1D No.: UAE.MIC.008/ 2553
Order No.: 2200705
Operation No.: 2200708-001
Date of Recelpt: 24 November 2031

Date of Calibration: 24 Nevember 2021

Calibrated by MrJumpon Fimsd Approved by
Sclentist [ Mr.Pheraghat Tuangt )
™ Divisian of & L ¥
Datn of Issus: 30 November 2021 Responside for the Technical Management Team

Thi are for o o of 5%

This Cershcate b5 kmsued in accordancs with Tha conditions of acoredRation grarted by the Thai Labontory Aocreditation Scheme
which Fers isainad th mEasurement ooty of the inborstory ad 1t traceabilty to recognized national standerds and to the

units of measurement realired a1 the comesponding rational sandends: laboratory, This certificaly miy Aot Ba uoed other
tha ifi Sall sece with the prior wiitten approvsl of the Matoral Feod [neiube. L

F-CE-008 Revision: 00 Diste: 19-12-61

Calibration Report

Certificate No.: 220070%-004-01
Eguipment: Bleoronic Baknce: Masufecturer:  METTLER TOLEDD
Model:  MEEOTEET Resslution: 0481 @
Sarial No.: EOMIEINIL AB Be.:  UAE MIC 0083553
Capacity E205 9
Date of 24 bverber HG1  Page3afy

Calibration Results:  (Continued)
Callbration Banae; =600 g
Calisration Adjustment: Internsl Caliration

3. Departusa from Naminal Valss:

Wominal Vel Searaiard Vake MAsmrage Faadrg Cormection Urgersginty Coverage Factor
1 g1 - 1 | - L u ) [+ g L4
Urkasd a0mm o 000 Qooom 200
[¥1 0100 (2] [ 000033 00
[T 0508 BE0 o008 000082 2

1 1003 1860 299 0ass 2m

3 50097 5000 L1 Eg 2m |

au 00000 Jer 5.000 008 2m
bl 2008 S50 000085 2m

5 CLs o e Qnges FY

m EAr - . e 1] ] 200

0 20,0000 L0083 D000 03550 im |

50 momen | 150000 o000 Baten 1]

m 200 0001 19933 ool L2000 1

0 200 0oy 0,008 Lo DT |

00 Q8L 0000 A0 ot o 108

= i) s3.001 am T 190

B i v v S0 [ 0] 35933 b1

Tha reparted sncetanty of messcrenent wes based on o sandand unceriainty mulipled By @ cowoge factor &, providing @
e ol coefidence of sppessimuely 35 %,

e Bnd

LBk e =i

FoCE-002 Rarvegion: D Date 14-12-61

Mational Food Institu

Mimistry of Indusiry, Thailand ‘F./

Calibration Report

Cartificate Mo.: 2FO0705-001-01
Equipment: Flactroni Ralanse Haaufacturer;  METTLER TOLESO
Modell MSEIISNL Mesiution: L]
Serfal Mo BEOTUL0II] B0 Wo.: LAE MIC D0R/ISES
Cagocky: 83099
Date of Calibration: 24 hovenser 2821 Page2oi3
Environment Congition! Arbet Temperatne: M0 : 06 T Felperumoey: 48 = 25 %
Place of Calibration: 306 Balynos Aporm, URETED AMALYST AMD EMGINEERING OOMSULTART 00, LT0.

Candition of Equipment: Geed Conain

L Cabtraton Masioet D Hathod W-MA-0EL Tn-Hogse Msthod basedl on LRAS Labi 14 - 2014
L Raference Stendands:
Reference Standard  Maodel SerlalMo,  Calibrated By Cortificate Mo, Dug Date

SENNIBT Weight Cees 13 1:500mg BIDEDGEE TCE H2IAPS 12 Jesry 22
Sandard Weight Jies B2 150G BIDEOGAL 2 TS Lriale o3 13 Jaruary 232
Instrument Hodel SeripdNo,  Callbrated By Certificote No.  Due Date

ThesracHwgro Meter FONPE 4500 NFLETH 801/17 Quatiny Rzhom QRN 15 Fabruary 2022

1. Thn enstiftion & Sraciatie 1 51 LNIT

4, This certificate: was rarsfiec! onty for the rtrument s ciibrated

5. This risiult of calibration was found acoarsie as shawn on dite ard pless of Cilbraton ool
CaShration Results:

1. Repeatability of Reading:

Worsrwd sk (g ) Siancird Deraion o i tal]
30 [T+
] L)

2. Off-Center Error:
Wi M0 f s pAMES 3N MOSED 15 WATCLS osRion OR BN
The Salance seacing obsained i ghven in e tilds.

Qa3

i

OO

]

4 5 L] TMasmva 3w
tgalee sl ()
2000l | 0 | o)

T L R

F-C5-0L7 Revision: 00 Debe: §4-12-81

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

REC-TILTIRTEIY
CALBHARION 6

Cert. No.: Z2TMEE]

Page.: 1ol 3
Certificate of Calibration
Eguipmant Autociave
Manufscturer : ALP
Madel - CL-4oL
Serial No. : BOATEL
ID No. - LAE MIC 0263563
Subemitted by | Uniled Analysi and Enginasring Consuftani Co. Lid,

3 Soi Udomsuk 41, Sukbumt Road,
Bangchak, Phrakhancng,

Bangkoi 10260
Location : Micrabiciagy Latoratony [301)
Recelvad Ordar ; 27 May 2022
Calibration Date : 27 May 2022
Ambient Temperature : {262 10)C
Relative Humidity : {B60230) %
Calibrated by : Fragcha Hiahib

Approved by

Aparaved Sigralory
-:f‘:- Pomthippa  Tameyakul
{7 ) Malea Bulkrusa

{ ) Sunein imig

2 Juna 2022
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Equipmant : Auicclava Cert. Nou: 22TMEET
Condition As-Recelved :  Used Hem Page.: 2af 3
Reéference : 22050764002

Procedirs Used ;-

Calibratian wara conductad usng in-house calbralion procedure CP-0TOS according to diec
maasurement mathod with Data Acquisfon which connected wilh Tharmocouphs Type T
The emparature scale used was based on (7580

Caonditi i result of calibration
1. Raference standand instiument.-
Instrsment Model Sarial N, Cart. No. Dus Dats
1} Data Acquisition 34870A WY A4060450 Z2LM4E 28 Mar 2023

2. This carificats is valid only to the itam calibrated on date and place of calibration,
3. This cartification is traceable to the Intamational Sysbem of Unit.
4. This rasult of calbwation covers laboratory aulocaves for the sberlization of goods and material which
could be infecied with organisms categanzed as Hazard Group 1. 2 and 3
[** & Categerization of pathagans accarding ba hazard and categerias of conteinmant, sacend sdian, 1990
It does mot cover aukoclaves for usa wilh mabarial infect with organismes in Hazand Group 4, for which
completa cantalnmaent and steriizatlion of infecied condenaale is considered io be essantial
This resull of calisration doas nal apply to sterlizars or dainfacions used for medical, dental, pharmacautical
or walerinary purposes which are directry concamed with patient care, or thase wsed for fabrics subjected 1o
#leriization which are reguired bo be dry a2 the end of cyde.

Mbratien - %) Wilhout Adjustment

Function of UUC* : Temparatune Sourcs
Erwirenmantal
Baginning of Calibration 27 8 220
. Finishad of Calibration v ] 23
Postion|  Descrption. g
1= |Ceriér of chamber 22-14TC-01
2= |Termparalure senscr F2-14TC-02
a= Exhausi par ZF214TC-03

wnasluen:

Equipment :

Autaclave

Condition As-Rocelved : Used [tem

‘Reference :
Resiill of Calibration ;-

2205-0TE40C-2
() Wathout Adjustment

Dparating paramates Sel : Tempesature ® 1150 "C
Stordlization period = 15 minute
[T [T=4 Average* | Pressure Coverage
Stabili Uncortal
Selting | Reading | Position | Standard Reading Y| Reaging .
{"G) ("¢ ["C) (eroyf omemay | (2 k
1 118,863
145.0 115.0 2 116,562 o (i) .82 F
] 115.325
Operating parameter Set : Temperature = 121 "0
Sterilization period = a0 mirete
wuer wue* Awarage” Pressurs Coverage
i i
Sotting | Reading | Position | Standard Reading | ™" | meading |""*™™ | Factor
{c) {c) ey (2°CH| (MPa) | (2°C) k
1 121.4B4
124.0 1240 2 121.561 o i1 0.75 2
] 121311
Average® : The average of 30 values in sach pasition.
Stability : Ora-half of the grealest maximum difference of measured emperature at any one probe,
UUG* ¢ Unit Under Calibration
Wate : The raporen uncartainty of massuramant wis induded stabiity and exmduded unifarmity .
Tha raportad uncartsnty of measurement wis based on a slandard uncertsnty mulliplied by a
caverage factor &, providing a leval of confisanca of spproximately B5 %.
~ola-
L
eneslumu
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CERTIFICATE OF CALIBRATION

Certificate No.: C0-1908005/22 Page 1 oftotal
Customer WATER ANALYSIS CENTER CO., LTD.

3075 Soi Viphavadee 60, Viphavadee Rangsit Road,

Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210
Equipment pH Meter
Manufacturer METTLER TOLEDO Madel SevenCompact 220
Serial No. B327527211 I No. WWL 0068
Description Range : 0 - 14 pH, Resofution : 0.01 pH

Enviroumental Conditions

Ambient Temperature: (20+2)°C

Relative Humidity: (50+£10)%

Atmospheric Pressure: -
Jayhawks Laboratory (CL&GL)

Calibration Location
Received Date 19 August 2022
Calibration Date 19 August 2022

Date of Issue 22 August 2022

Checked by
Act as Technical Manager

() (KrisyoslK.) )
() (PatiphanK.) 7
( ) (Pongsak H.) ()
() (KanungC.) ()
() (PramongP.) ()

( Sakda Y. )

( Onnapa P.)

( Nitiphong K.y
( Nonthachai K. )
( Noppol P.)

Approved by

Representative of Managing Director

4 pages

( Dr. Ekachai Puttitwong }

of total

Certificate No.:  C0-1908005/22 Page 3
Measurement Results (Cont.):
2. Calibration of pH Electrode (Serial No.: 3322791)
pH Standard Solution Measured Value Uncertainty
(pH) (pH) (mV ) (+pH)
4.01 4.01 1859 0013
i 7.01 7 953 0013
10.00 10.01 1619 0.013
Note:  Adjust Curve to Buffer Solution pH  (4,7,10)

Temperature stability of micro bath : 25 £ 0.2°C

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor & = 2.00, providing a level of confidence approximartely 95%.

FE-169

4 pages

Certificate No.:  C0-1908005/22

Reference Method:

- The calibration method used was CP-178 based on an in-house method.

Page 2

of total 4 pages

- This certificate can be traceable 1o the national standards, which is realized the shown measurement units according to

the International System of Units (SI Units).

Reference Standard:

Type pH Value Lot No. Due Date Traceability
4.01 081020 Jan. 22,2023
pH Standard Solution 7.01 Jan. 18,2023 NIMT
10.00 Feb. 7, 2023
Type Model Serial No. Certificate No. Due Date Traceability
Documenting Process 753 3101007 | 10080400122 |  Apr. 7,2023
Calibrator
| Digital Th 1709138/ e 3 e
igital Thermometer 2y 7 5
wilh Sensor 1523 /5622 4605984-005 10-1006004/22 Jun. 9, 2023

E

Remark: This certificate is traceable to the International System of Unit
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibrauon Co., Ltd.

Measurement Results:

1. Function Simulated pll Meter

(SI Unit) through:

Standard Applied | Normunal Value UUC Reading Uncertainty
(mV) (pH) pH my (+mV)
177.48 4.00 4.01 177.4 0.060

0.00 7.00 ) 700 00 i 5= 0_060 e
-177.48 10.00 10.01 -177.4 0.060

UUC : Unit Under Calibration
Note:  Adjust Curve to simulate pH (4.7,10)

Certificate No.: CO-1908005/22

Reference Method:

- The calibration method used was CP-096 based on an in-house method.
- The temperature scale used was an 1TS-90.

Page 4

of total 4 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the International System of Units (SI Units).

Reference Standard Instruments:

Type Maodel Seriaf No. Cert. No. Due Date Traceability
_Thermomet_el;lﬁad_riut 1_529»R BTCSS}_ [0-1011001/21 | Nov. 10, 2022 THC
Pla‘}“;:]i‘:;::‘“ 3626 4854 C0A30047 | Oct. 22,2023 FLUKE
© LiquidBath | XORTS-40A | XO111019 [10-0306002/21| lun 3,2023 | THC
Remark:  This certificate is traceable to the International System of Unit (SI Unit) through:

- THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, U.S A

Measurement Results: ( X ) Without Adjustment

Dimension of probe : Diameter 4 mm. Sensor Type : RTD (PT100)
fmmersion S . . . .
. o (° C U o
Depth (mm ) Standard Reading (°C) | UUC Reading (°C) Correction (°C) neertainty (= °C)
120 22.00 220 0.00 0.060
120 25.00 25.0 0.00 0.060
120 28.00 28.0 0.00 0.060

UUC : Unit Under Calibration

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k= 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

FE-169



1234
Rectangle


1234
Rectangle


1234
Rectangle



JTHC

Calibration Services

CREDITED

CAUBRRTION LABDRATON ¢
C-2695

CERTIFICATE OF CALIBRATION

Certificate No.:

Customer

Equipment

Manufacturer

Serial No.

Description

Environmental Conditions

Calibration

Received Date

Calibration

Date of Tssu

Checked by

() (Krisyosl K.) (

C0-2007006/22 Page | oftotal 2 pages
WATER ANALYSIS CENTER CO., LTD.
30/3 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210
Conductivity Meter
EUTECH Madel CON 2700
2657889 1D No. WWL 0136
Ambient Temperature: (20 £2)°C
Relative Humidity: (50£10)%
Atmospheric Pressure: -
Location Jayhawks Laboratory (CL&GL)
20 July 2022
Date 20 July 2022
e 21 July 2022
e T

= ==

o)

Approved by — e

Act as Technical Manager Representative of Managing Director

( Sakda Y. ) ( Dr. Ekachai Puttitwong )

Calibration Services e 3“)?_"‘\-;‘
e NN O
. T L AN

Certificate No.:  C0-2007006/22 Page 2 oftotal 2 pages

Reference Method:

- The calibration method used was CP-177 based on an in-house method.

- This certificate can be traceable to the national standards, which is realized the shown measurcment units according to

the International System of Units (SI Units)

Reference Standard

| Meterial Batch Value | Lot Number | Due Date

Traceability

151.1 pSiem S211008031 | Jan. 18,2023

L42imSiem | S220112015 | May 16,2023

Conductivily Standard Solution

SCP Science

Remark: This certificate is traceable to the Intemnational System of Unit (S1 Unit) through:

- SCP Science

Measurement Results:

Conductivity Standard

. Measured Value | Correction
Solution

Uncertainty ( + ) —[

1511 pS/em 150.9 uS/em

1.423 mS/em -0.002 mS/em

0.2 pSiem

1421 mS/em

T 00052 mSe

1.5 s/

]

Note:  Adjustment points: 151, 1pS/em 1.421mS/em

The above reported uncertainty of measurement is the expanded uncertainty obtained

uncertainty with the coverage factor £ = 2.00, providing a level of confidence approximate!

- End of Certificate -

by multiplying the standard
Y 95%

() (PatiphanK.)
() (Pongsak H.)
() (KanungC.)

() (PramongP.)

)
(/) (OnnapaP.)
{ ) (Nitiphong K.)
() ( Nonthachai K.)
() (Noppol P.)

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Thai Heart Calibration Co., Ltd

FE-169

REV.02 02/24/21

Calibrated by

Kittipong,

AUTOMATION SERVICE CO.,LTD.

CALIBRATION LABORATORY

4

Automation

FE-169

i

Automation

AUTOMATION SERVICE CO. LT

CALIBRATION LABORATORY

SV 201003/2023

Cert. No. WAC-065
Page 1 of 2

CERTIFICATE OF CALIBRATION

Instrument :
Model :

Serial No, :
Manufacturer :
Measuring Range :

Customer :

Date Of Received :
Date Of Calibration

Ambient Condition :

Calibrated By :

Approved By :

Date Of Issue :

DO Meter Machine : -
DO-317 Location : -
780065

TOA-DKK

0.00 ~20.00 mg/l

Water Analysis Center Co.,Ltd.
1/94 Meo.5 T.Kanham, A.U-Thai
Ayutthaya 13210 Thailand

05/01/2023
3 0570172023

Temperature 25 °C
Humidity 50 % RH

( Ms. Phanee {uuyeu )
Technician

( Mr. Nipon Phungsomsak )
Technical Manager

09/01/2023

: DO Meter
: DO-31P
: 780065

Instrument
Model
Serial No,

Cert. No, WAC-065
Page 2 of 2

Calibrate_Procedure

O This instrument was calibrated by comparison with standard solution (PH/ORP)

O This instrument was calibrated by comparison with scattering plate value (Turbidity)
O This instrument was calibrated by comparison with conduetivity (Conductivity)

& This instrument was calibrated by comparison with Sodium sulfite anhydrous (DO)

Condition of this result of calibration
1). Reference Standard Solution

Standard Lot No Batch. Cert. No. Due Date
Sodium Sulfite Power 1.06657.0500  K54224057 - 30 Sep 2023
2). Traceability  This certification is traceable to
Merck KGaA 64271 Darmstadt
O DKK Corporation
Result Of Calibration
Standard Solution Before Adjust After Adjust
| {mg/lyat 24.1°C Indicator Error Indicator Error
| Zero | 0.00 ! 0.05 +0.05 0.00 -
Span 8.25 1 7.13 - 112 8.25 | -

DO Electrode No. OE270AA(5) S/N 111F0029

Calibrated By

{
( Ms. Phanee Yooyen)

This Certificate may not be reproduced other than in full, except with
the prior written approval of the head of the industrial instruments
calibration center.

Technician

30, Patianakarn Rd



1234
Rectangle


1234
Rectangle


1234
Rectangle


1234
Rectangle


1234
Rectangle



Master Calibration Co.,Ltd.

547 Soi Ratchadanivat, Kwaeng Samsennck, Khet Huaykwang, Bangkok 10310

MCAL

MASTER CALIBRATION CO.LTD Tel © (02) 274 2978-9, (02) 2742987-8 Fax - (02) 274 2518

‘Website : www.mastercalibration.com E-mail - calibrate(@ma

bration.com

TEMPERATURE
CONTROLLER ENCLOSURES

NSCTISITIS 17025
CALIBRATION 0183

Certificate No.: - MC 2207678

Page 1 of 3

Customer © Water Analysis Center Co., Ltd.
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.
Reference Job No 22-1601 Received Date 12 July 2022
Description Refrigerator
Manufacturer SANDENINTERCOOL Model SEC-1500SBD
Serial No. SECI500201A-0708-00304  ID. No WWIL0038
Marking : Additionally for the purpose of 1dentification by this laboratory a label marked

with this certificate number ( MC 2207678 ) has been attached to the case
Method In-House calibration procedure MWI-T-033 this method is reference to

TLAS G-20 "Temperature Controlled Enclosures™

547 So1 Ratchadanivai, Kwaeng Samsennok, Khet Huaykw angkok 10310

8,(02)274

MCAIL

MASTER CALIBRATION CO. LTD. Website

Tel. : (02) 274 2978-9, (02) 2742987-8 Fax . (02) 27:

WWW, mas com E-mail - calib

stercalibration.com

Certificate No.: MC 2207678

The Reference Standard :

Description Certificate No. Serial No. Due date

MC 2114432 MY 44096104 20 December

Data Acquisition/Switch Unit

With Thermocouple Type " T"1D. No.2/1 10 2/9

This certificate is traceable to the international system of units maintained at:

Master Carlibration Co., Ltd.

1. Calibration Procedure:
This Instrument was calibration according fo TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. '1he Thermocouples were placed on nine points and located one thermocouple

ced the

in each of the eigh corners of the chamber and was away from the each wall of § em 10 10 cm. And pl
ninth thermocouple witlin 2.5 cm of the geometric center of the chamber.

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and lhe
measured temperature at the reference Jocation which are observed at the same time or at as close an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

Location of Calibration Water Analysis Center Co., Ltd. ; Laboratory. Sensor.

Environmental Conditions :© Ambient Temperature : ( 25.8 10 27.5 ) °C Overa

ariation - The Difference of the maximum and minmum measured temperatures throughout

Relative Humidity : ( 48.8 10 52.2) % observation.

Date of Calibration 12 July 2022 Date of [ssue 19 July 2022

34 °C

Overall Ambient Temperature around the Chamber veriation
_ Overall Line Voltage variation: 0.1V

Checked by : Approved by :
_——— -

Thanagom Limchaicharcen Aittipong Kanjanawasit

Chamber Size (W*H*D) 171 ¢cm x 157 cm x 60 cm

(Calibration Supervisor) { Technical Manager )

The uncertainties are for a confidence probability of approximately 95%

Figure 1 : Sensoe Instalation Lucation

This ificate is issued in accordance with the conditions of accreditation granted by the National Standardization

Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of

the laboratory and its traceability to recognized national standards and to the units of measurement realized at the

corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the L
prior written approval of Master Calibration Co.,Ltd. Checked by :

cel

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021) [MCF-Q-077 ; Rev 6 ; Date :

547 Sai Kwaeng ., Khet Huaykwang, Bangkok 10310
MCAL Tel. - (02) 274 29789, ((02) 27429878 Fax - (02) 274 2318, (02) 274 2989

MASTER CALIBRATION CO.,LTD.

Master Calibration Co.,Ltd.

W swwmast ation.com E :
Website - www.mastercalibration.com e RS e I S e

calibrate(@mastercalibration.

MCAL

MASTER CALIERATION CO..LTD Tel.  (02) 274 2978-9, (02) 2742987-8 Fax 1 (02) 274 2518, (02) 274 2989

05

‘Website - www mastercalibration.com E-mail : calibrate(@mastercalibration.com

Certificate No.:  MC 2207678 Page 3 of 3

2. Result of calibration : f c _- UL

Temperature Measurement Accuracy Test

— T TEMPERATURE
Ilr[rlr:“t?:::ﬁe Measured Temperature (°C) at Spread Locations Uncertainty CONTROLLER ENCLOSURES
pers e NSCTISITIS 17025
©C) Nl “ #5 =6 “ s | Ret#o | o) S
25 35 | 36 3.7 3.5 3.6 3.4 34 33 3.4 1.1 Certificate No.:  MC 2203933 Page | of 3
S b = ‘@
Resul 54
Chamber Characterization Result . . .
——— - =L Customer i Water Analysis Center Co., Ltd,
Controller Indicating Temperature Temperature Overall
1/94 Moo 5, T Kantham, A.U-Thai, Ayutthaya 13210.
Temperature Temperature Stability Uniformity | Variation
°C) ©C) +°0) ©0) [e)
Reference Job No. L 220740 Received Date 24 March 2022
] 2.0 I 2.5 1.5 0.6 3.1
Description . Oven
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Meactity IMeTnes itodel aalonzct
factor £ = 2, providing 2 level of confidence of approximately 95 %. FELIND B620.0814 Bae LAEAR
Marking ¢ Additionally for the purpese of identification by this laboratory a label marked
This report will certify of the calibrated equipment only.
with this certificate number ( MC 2203933 ) has been attached to the case.
Method : In-House calibration procedure MWI-T-033 this method is reference to

End of Certificate
TLAS G-20 "Temperatare Controlled Enclosures'.

Location of Calibration Water Analysis Center Co., Ltd. ; Laboratory.

Environmental Conditions : Ambient Temperature : ( 30.5 t0 32.6 ) °C

Relative Humidity : ( 56.21061.2)%

Date of Calibration 24 March 2022 Date of Issue 28 March 2022

Checked by : Approved by :

= - . . . =
Thanagorn Limchaicharoen Aittipong Knﬁjana‘é asit

(Calibration Supervisor) ( Technical Manager )

The uncertainties are for a confidence probability of approximatelv 95%

This certificate is 1ssued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
1 corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the

Checked by : prior written approval of Master Calibration Co.,Ltd. =

[MCF-Q-077 ; Rev 6 . Date :

2/04/2021) IMCF-Q-077 ; Rev.6 ; Date : 22/04/2021]
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547 Soi Ratchadanivat, Kwaeng §. ok, Kher |
HCAL Tel.: (02) 274 2978

MASTER CALIBRATION CO.LTD

, Bangkok 10310

2742987-8 Fax: (02) 274 2518, (02) 274 2989

Websire : www.mastercalibraton com E-mail : calibrate@mastercalibration.com

Certificate No.:  MC 2203933 Page 2 of 3

The Reference Standard :

Description Certificate No. Serial No. Due date

Data Acquisition/Swatch Unit MC 2106035 93000641

8 August
With Thermocouple Type " T ™ ID. No.30/1 to 30/9

[his certificate is traceable to the international system of units maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple

in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 em. And placed the

ninth thermocouple withir cm of the geometric center of the chamber.

ire Uniformity - the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference location which are observed at the same time or at as close an
cbservation time as possible 1o determine the lemperature pattern or homogeneity within the chamber under

dy state conditions. The reference sensor should preferably be located at the geometric center of the chamber.

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

sensor.
Overall Variazion - The Difference of the maximum and minmum measwred temperatures throughout
observation.
- r—n

Overall Ambient Temperature around the Chamber veriation : 1.1 °C
Qverall Line Voltage variation: 0.2V

Chamber Size (W*H*D) : 65 cm x 80 em x 50 cm

Figure 1+ Sensor Insaltacion Eocacion

Checked by :

[MCF-Q-077 : Rev.6 ; Date : 22/04/2021]

SRRT

Part of DKSH Group

SPC Calibration Center

ilacHMRA A Certificate of Calibration

TSI 17025

Equipment: Balance Certificate No.: C01221685
Model: BL210S Issued Date: 08 June 2022
Serial No. for ID.): 15808131 (WWL 0022) Job No.: KSPR2206906
Manufacturer: Sariorius Page: iof 2
Condition: In condition

Customer: Water Analysis Center Co., Ltd.

1/94 Moo 5, Rejana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Environment Condition: ~ Temperature 27 °C + 05°C

Humidity 42 %RH  * 4.7 %RH
Calibration Placs: Water Analysis Center Co., Ltd. { wnapsasda )
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Calibration By: Mr. Preecha Phooarsal

Calibration Date: 08 June 2022

The Method used: Iin-house method, SPCC-WI-47, based on UKAS Lab 14

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

(NIMT), Thailand through SPC RT Ca., Ltd. Certificate No. C02220794

- SERT

LA LoaRd ondi driim
SPC RT Co.. itd.

(Mr. Preecha Phocarsai) (Mr. Rungrod Jenkittrakulchai)

Perseon in charge Authorized signatory

This certficats is issued the units of measurement according to tha Intemational System of Uinits {S). It provides tracesbility of measurament fo
intemational or national standard o other recognizad national stanard laboratories.
The measurement uncartainty stated is the expanded uncertalnty which is obtained from the standard uncertainty multipiied by the coveraga factor (=2) to
provide a level of confidence of approximately 95%. It s detenmined in aczordance with the Guids to Expression of Uncartainty in Measurement (GUM),
These resulls may be affected by deviations from spedified conditions. The results relate onty to the items tested, callorated or ‘sampled. The report shall
net be reproducad excapt in full without approval of SPC RT Co,, Ltd.
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SPCC-FM-C01-12: 05 Apr 2022

547 Soi Ratchadanivar, Kwaeng Samsennok, Khet Heaykwang, Bangkok 10310
MCAL Tel. : (02) 274 2978-9, (02) 2742967-8 Fax : (02) 274 2518, (02) 274 2989

MASTLR CALIBRATION CO.LTD.

‘Website . wyrw.mastercalibration.com E-mail . calibrate@mastercalibration.com

Certificate No.: MC 2203933 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

12:;::‘:::ﬁe Measured Temperature (°C) at Spread Locations | Uncertainty)
) # w2 3 44 H5 46 47 8 |[ Ref 0 | o0
104.0 103.9 || 1039 | 103.9 || 1041 1043 104.2 1042 || 1041 104.0 067
180.0 179.3 ! i_l79 3 m.} ]-7945 180.1 180.3 180.5 180.4 180.1 0.99
Chamber Characterization Result
Controller Tndicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
| ©C) (°C) [ES()) | ©C) =0
104.0 104.0 0.27 0.45 0.92
180.0 | 1900 | o T o0 165 |

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

factor k = 2, providing a level of confidence of approximately 95 %.

This report will certify of the calibrated equipment only.

End of Certificate

Checked by ¢ ]

[MCF.Q:077 ; Rev 6 ; Date - 22/04/2021}

SRRT

Part of DKSH Group

SPC Calibration Center

Certificate No.: C01221685 Page: 2 of 2
Calibration Results:
Without Adjustment

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

A
GOM|

Hominal Test Value 100 ()

2 ! 1) Reference Points (g)
22 (__‘f‘_?’_) A B c ) E
— E—] - 0.0001 0.0001 -0.0002 | -0.0002
Rapeatabliity: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
MNominat test value (g) Standard Daviation
20 0.00004
200 0.00004
Enmor of Indication from nominal or mass valus., ity 0.0001  (g)
Nominal Vaiue | Conventicnal Mass Displaysed Value Error of indication Uncertainty
(9) @ @ @ (@ "
1 0.99998 1.0000 0.0000 0.000097 2.02
2 1.99999 2.0000 — 0.0000 0.000098 2.02
5 5.00000 5.0000 0.0000 0.000099 2.02
o 10 10.00002 10.0000 0.0000 0.00010 2.02
20 19.99995 20.0000 0.0000 0.00011 2.01 1l
50 50.00002 ) 50.0000 0.0000 0.00012 2.01
i 70 69.99957 70,0000 0.0000 0.00015 2.00
100 400.00007 100.0001 0.0000 0.00017 2.00
120 120.00002 120.0000 0.0000 0.00020 2.00
150 150.00009 150.0002 0.0001 0.00023 2.00
200 199.99693 200.0003 0.0004 0.00029 2.00

The End of Certificate

uhdn wadl o1 dafla

el 00003 1164 vousseasunER S7 URYIN 101 vzcunian awselas S HRRIILRS 10260
I

1154 Sor wochitathamsathit 57, Suknumvit 101/1 Rood, Banaehak. 15, St 0250 Thalens

SPCC-FM-C01-12: 05 Apr 2022


1234
Rectangle


1234
Rectangle


1234
Rectangle


1234
Rectangle



~
Bara Scientific Co., Ltd. |
968 U Chu Liang Building Floor7 Rama4 Road i
Silam Bangrak Bangkok Thailand 10600
... Tel 1026324300 Fax: (0263754367
Bara Scientific www.barascientific com NSC-TISITIS 17025
S o “CALIBRATION 9208
Certificate of Calibrati
Number of Page(s) 10f3 I
Certificate No. BSCC-UV-149/22
Equipment UVAVis Spectrophotometer
Model UVv-1800
Manufacturer Shimadzu
Serial No. A116354055%8C0
D No. WWLD0&2
Date of receipt 29 April 2022
Date of calibraticn 29 April 2022
Date of issue 6 May 2022
Customer name Water Analysis Center Co.. Lid
Address 1/94 Moo § T Kantham, A Uthai, Ayutthaya 13210
Temperature (29.9-31.8) °C (On site)
Humidity (48.7-52.6) %RH (On site)
i
Equipment condition Good Operation l[
Calibration Location Laboratory Room Water Analysis Center
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelength Accuracy is traceable to certificate No. 95917 and 95918
Phatometric Accuracy is traceable to certificate No 95924 and 95937
Stray Light is traceable lo certificate No 95908
The above certificate are traceble ta SI unit through Starna Scientific Lid
{UKAS accredited calibration laboralory NO. 0659)
Calibrated by Mr Waruth Janghung
Approved by
£
Mr.Kanchit Choothep
Technical Manager
The above results are valid exciusively for the calibrated item(s) as mention in this report / certificate |
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full. without written approval of the Bara Scientific Co., Ltd
>

FM-UV-705-02 Rev 01 (23/01/63)

Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Ramad Road
Silom Bangrak Bangkok Thailand 10500
= Tel:02-6324300 Fax 02-6375496-7

Bara Scientific  www barascientific com

Solctier of Suezass

NSCTISITIS 17025

Certificate of Calibration

Certificate No. BSCC-UV-149/22 Number of Page(s) 3of3
Calibration Results:

3.Phatometric Accuracy (Visible)

Wavelength Certified ~
Uuc (A) Error (A} Uncertainty (+A]
(nm) Absorbance (A) w ) AN
0.0000 0.0000 0.0000 0.0042
4200 0.5783 0.5806 __ 00023 = 0.0042
0.7528 0.7650 0.0022 0.0042
1.0206 1.0245 0.0039 0.0042
0.0000 0.0000 0.0000 0.0042
4400 05635 00014 0.0042
0.7466 0.0011 0.0042
1.0007 0.0022 | 0.0042
0.0000 0.0000 0.0042
4650 0.5240 00013 0.0042 N
0.6895 00015 _ 004z
0.9508 00021 0.0042
0.0000 __0.0000 00042
5481 0.5205 -0.0002 0.0042
0.6966 -0.0007 00042
0.9955 -0.0004 0.0042
0.0000 0.0000 = 0.0042
590.0 0.5536 -0.0008 0.0042
0.7240 -0.0013 0.0042
1.0924 -0.0018 0.0042
0.0000 0.0000 0.0042
6350 0.5609 -0.0007 00042
0.6915 00012 0.0042 |
1.0881 1.0869 -0.0012 i 0.0042
“CNR = Customer nat request
4.5tray Light*
Standard Unit Under Calil i ey
cut-off (nm} (nmy [ T (%T) | Absarbance (A)
200 66£0 11rm 199.31 | 0.9668 | 207147

The Stray light transmission reference is fess than 1.0%T and Stray light absorbance reference is greater than 2.00A
“Stray Light not NSC-ONSC Accredited.

The measurement uncertainty is base on a standard uncertainty multiplied by a coverage factar k=2 providing a level of confidence of approximately 95%.
***End of Certificate™*

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Acvertising the report / Certificate and publicity of the resuits are pronibited and also shall not be reproduced
excep! in full without written approval of the Bara Scentific Co . Lid

Bara Sclentific Co., Ltd.
96H L Ches Liareg Basiting FloeeT Ramid Ao
S Hargrak Banghn Tralaed 10600
Fin Tl | O2-BAFAI00 Fast - 0283754087
Bara Scientific e bamscintic.com

Certificate of Calibration

Canificate Ne. BECC-UV-143022 Mumber of Pagele] 2al3

Catration Results:

AWavelength Accuracy
Caertified

UUC {nm) Errar {mmj Uncaniaingy (+nm)
(nm]

0 B0 35086 0.3 018
A18.53 418.72 218 AL
44562 4451 088 018
AN GT 453,56 011 018
4sa3a 45801 0.8 e
3800 BI1T a7 o1a
43122 431 .52 030 os
5133 51360 a2 oa
SFEW 57880 -n.10 o018
Srzen 57613 314 =R E]
SR 25 55530 004 81 )
EE4.50 5460 018 51:]
(LN~ T4z ki) :B1:]
Bradl Bra.s .11 018

2.Photematric Accuracy {UV)

Vel ot b uuE (A} Emor (A} Uncertainty (+A}

inmi Abgosbance (A)

235 CNR CNR CHR CNR
CHR CHA CHR CHR

257 CHR CNR CHR CNR
cuR cNR chR AR

" =T = chR R
e AR EHR R

. 0,000 0.0000 0.0t 00078
06425 06404 00008 0.0078

"CHR = Cuslamer nod request

nasLis are ke aacishely for e caliersing ilom|
st ared gublicivy of e msuis ane p
axeagd it b, witherst weilan nppreval of e Bar §

TR0 Ra O ARG

FM-UV-708-02 Rev.0 (23/01/63)

& owr ) = o @ N . N
' UYIEN lﬂtlgim A6 THAI UNIQUE CO., LTD.
" 80-82 aunilizoBilan wwaaniuvsns svanssuag fiamwa 10200

80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakom. Bangkok 10200
Tel. 0-2629-0191-6. 0-2280-1787. Fax. §-2280-1788, F-mail : thawan@thaiunique.cam, Website - www thaiunigue.com

PREVENTATIVE MAINTENANCE (PM} CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: A 2LOFS X AR 0YIIMOTS

Q
Customer : - ?u b 374 2 PN =
Date: ’ D [ 2

Safety

E/ Flame, Inspect/replace o-ring nebulizer, spray chamber and burner
g Flame, Clean nebulizer, spray chamber and burner

m/ Flame, Check liquid trap interlock, burner interlock, pressure relief bung,
interlock and shield interlock

Furnace, Clean work head , electrode and shroud A/ /,q

Furnace, Clean PSD and PSD tray NIA

Fumace, Check water pressure N/A

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

(=]
=

|3

a

9 688 BE808000

Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-326.0 nm = 9945 nm
Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain
= 967 (chould be = 64% or = 380V)

Flame, Check D2 lamp is work

12
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80-82 nuniliznFdlan wvzaviyuvong warnszuns nFANKT 10200
80-82 Prachathipatai Rd.. Bangkhunplirom. Pranakom, Bangkok 10200
Tel 0-2629-019{-6. 0-2280-1787. Fax. 0-2280-1788, F-mail : thawau@thaiunique.com, Website © wiww.thaiunigue.com

lllermmig
Check power supply voltage

Check cables and connectors

T‘ 155 Tneglia e THAT UNIQUE CO., LTD.

Check/Clean all boards in the instrument

O BB

Furnace, Check camera and align** M {A

**Option for Graphite Zeeman only

MechanisEl79
Flame, Check the burner adjuster

Furnace, Check PSD accessories IV /A

O

Anmalytical performance
Clear the sample compartment
Flame, Check uptake rate form 7.2-10.6 mL per minute = .5 mLimin

Test Photometric noise, STDV = 0-0003  Abs (should be < 0.00050 Abs)

BEag

Flame, Test ngh solids nebulizer setting use
-Air/acet Cu 5 ppm = O'T‘f _Abs, and Precision
(“oRSD)=__ 0L % (should be > 0.55Abs and < 0.5% RSD)

or
-N20/Acet Cu 5 ppm= Abs, and Precision
(%RSD)= %(should be > 0.3Ahs and < 0.5% RSD)
O Furnace, Charactensstic mass and sensitivity Cu 25 ppb = Abs,and A/ [A

Precision (%RSD)= % (should be >0.15 Abs and < 4.0% RSD)
SIGN : 2
Engineer - Customer :© .....5 020 e e,

) (2 )
22
Power Supply:

Averaging Period: 300
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 12.20 13.20
-12.00V Rail 4320 12,00 1080
5.00V Rail 450 5.10 5.50

310.00V Rail 279.00 318.00 341.00

Report Generated Af:  10/2/2022 12.39.55 2

SVD Results Report m

-

SVD Results Report
VARIAN

Report ID.1 Diagnostic Start Time:10/2/2022 11:56.32 Diagnostic End Time:10/2/2022 12:36:59

Customer: Water Analysis Center Co., Lid. Service Engineer: Suriya Nacharoen

Address: Ayuthaya Contact Details: Kanilsaya

Configuration:
Serial Number: AA0911M073 Turret Type: Automatic
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y’ Gas Box

Zeeman Present: Faise
Internal Zeeman: False
Internal UltrAA: False
Optics Type: Double Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWB Version: 181
Boot Block Version: 2.02

Auto Burner Adjuster: False
Mains Frequency: 50
Firmware Version: 2 12

EEPROM Data:

Instrument Run Hours: 29533 551 D2 Run Hours: 4026 533
D2 Serial Number: notset!
D2 Install Date: 1/1/1970
D2 Original Intensity: 1000 .

D2 Last Intensity: 678 000

Zero Wavelength Offset: -18 735
Mono Correction: -0.350

Flame Hours: 7417.833

Frequency:
Averaging Period: 300
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
1 5000
oo Average Frequency:
50.00 .
Lower Limit: Lowest Measured Frequency:
4300 50.00
Result: [JiEET0
Report Generated At:  10/2/2022 12:39:54 1 SVD Results Reporr@

i
o
fiad
e
5
]

Beam Balance:

Peak Selected: 324 80

Lamp Alignment:

Lamp Type: Copper
Lamp Socket Used: 3

‘X' Lamp Screw

Sample Peak Q0.756

'Y' Lamp Screw

Sample Peak 0.816
7N
S B

| A \-I

J
80% Sarmal 80% Saribl A
Ponigh] (788 Pk i 33

,j *

S |/

Upper Limit: ™ - Upper Limit
1.201 | 1.080
Ref Pt 1: RefPt 2. Ref Pt 1: Ref Pt 2:
1,122 [ o0 | 1.004
Lower Limit: Lower Limit
1.044 0.939

X Lamp Screw Result: ‘Passedl Y Lamp Screw Result:

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.80
Lamp Alignment:

Lower Limit (nm) Actual {(nm) Upper Limit (nm) Result:

Zero Order 0.10 0.00 010 Passed
First Order 324 45 324.74 325.15 Passed

Second Order 84923 649.56 649.97 Passed

Report Generated At 10/2/2022 12:39°55 3

SVD Results Report| @
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Wavelength Repeatability:

Lamp Used: Copper
Peak Used{nm): 324 750
Connected to Socket: 3

Lamp Current(mA): 4
Slit Width(nm): 02
Slit Height: Normal '

Lamp Alignment:

Lower Limit(nm) 324759

(Approach from Zaro Order)
Sample 1: 324.819

Sample 3: 324.819
Sample 5. 324.815
Sample 7: 324.819

Sample 9. 324.819

Mean: 324815

324879 Upper Limit(nm)

(Approach from end)
Sample 2 324.811

Sample 4: 324.811
Sample 6. 324.811
Sampie 8: 324.815

Sample 10: 324.819 N

Standard Deviation: 0004

Report Generated At 10/2/2022 12:39°55

4 SVD Results Report

Auto Lamp Recognition:
Lamp 1: Uncoded Lamp/Not Connected
Lamp 2: Uncoded Lamp/Not Connected
Lamp 3: 14 - Copper (Cu)

Lamp 4: Uncoded Lamp/Nat Connecled

Lamp 5: Not Supported
Lamp B: Not Supported '
Lamp 7: Not Supported
Lamp 8: Not Supported

Resuit: INEZETEN

GTA Té-mperature Monitoring:

Not:-Performed

Notes:

C22025U09_1
PM 10 Feb 2022

Signatures:

v L

Water Analysis Center Co., LtdDate

10 Jod 2008

Date

A -

Suriya Macharoen

Report Generated At:  10/2/2022 12.39:55

6 SVD Results REﬁGVT@

]

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Bu_rner Adjuster Drive:

Miscellaneous | E
Signal Processing Linearity:
Calculate Mode: New Calc Mode
Lower Limit Actual Upper Limit Result:

S0 114 248 297
s1 156 165 191
s2 271 293 332
$3 474 504 579
sS4 825 504 1008
S5 1435 1510 1754
S6 2498 2711 3053
s7 4347 4658 5313

Interlocks:
Burner Fitted:
N20 Burner Fitted:
Flame Shield Closed: JIRZIEN

Gas Control Fitted: {10
Pressure Release Bung Fitted: | IEZEEN
Liquid Trap Fitted: JIETEEN

Flame Detect:

GCU Active:

Oxidant Pressure:
Oxidant Changeover:
Ignition:

Report Generated At:  10/2/2022 12:35.55 5

SVD Results Report m

- iEn Ineghia e

THAI UNIQUE CO., LTD.

RO-B2 Prach

80-82 manhzedflag wwansguweny eKizuas ngamw 10200
ipaiai Rd., Bangk

om. Pranakom, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787. Fax. 0-2280-1788. F-mail ; thawait@ thaiunique.com, Website

: www.ihaiunigue com

N - a
PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Model & Serial Numhcr:d“_ 2402‘_AH h’ ﬂ"? / 525 OOD"',""
Contomer s hegpBean w1y,
e 29 1a). 1) 22
Safety
] Flame, Inspect/replace o-ring nebulizer, spray chamber and burner /U/A
O  Fiame, Clean nebulizer. spray chamber and bumer VLA
O Flume, Check liquid trap interlock, bumer interlock, pressure relief bung /V/;/ fil

interlock and shield interlock

Furnace, Check watcr pressure
Check drain tube

Check exhaust system

Clean computer control

Optics

0 BEE BE@EEEEE.

Flame, Check D2 lamp is work

Fumace, Clean PSDY and PSD tray

Check gas pressure sensor interlock

Fumace, Clean work head ., electrode and shroud

Check and all gas hoses for SpectrAA

Inspect/Replace that external aptics surfaces
Check Wavelength Accuracy the copper line at 323.0-326.0 nm = 926"7 nm
Check that PMT % Gain the copper at 324 % nm,4 mA,0.5 nm slit width, Gain

~ {should be < 64% or < 380V)

FR-SV-053 Rev. 05
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Tel. 0-2629-0191-6,

: \
I

158 Tnogiia $1in THAI UNIQUE CO., LTD.

80-82 nuuthiz B 1A uvanIguWIng [IAWSIUAT NYINTT 10200
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakom. Bangkok 10200
0-2280-1787. Fax. 0~2280-1788, E-mail : 2 thaiuni i

com, Websiie © www com

Electronics ,
g

IZI/ Check power supply voltage i

- |
Furnace, Check camera and align**

Check cables and connectors l

Check/Clean all boards in the instrument

**Option for Graphite Zeeman only

Mechanisms

B0

Analyti

g( Flame, Check uptake rate form 7.2-10.6 m1. per minute =

SIGN :

Engineer

%gafi

nia

/ Flame, Check the bumer adjuster

Furnace, Check PSD accessorics

cal pérformance |

Clear the sample compartment

mL/min e N /IA
Test Photometric noise, STDY = O-000]  Abs (should be < 0.00050 Abs) ™ |
Flame, Test high sotids nebulivcr setting use v /}:

-Alr/acet Cu 5 ppm= Abs, and Precision

(%RSD)= % (should be > 0.55Abs and < 0.5% RSD)
or

-N20/Acet Cu 5 ppm= Abs, and Precision ;

(%RSD)= Ya(should be > 0.3Abs and < 0.5% RSD)
0.22 Abs, and
% (should be > 0.15 Abs and < 4.0% RSD}  »

=

Fumace, Characteristic mass and sensitivity Cu 25 ppb

Precision (%RsDy= £ -4

( ........ Customer : ...

[

-

7 FRS%033 Rev. 05 |

MEGAFIL CO.. LTD.

99/183 Moo 3 Tambon Rang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2  Fax. 0-2528-6083, (-2525-7034

www megafil co th E-mail © megafil group@gmail com

Certificate No. :

Procedure Used

Page2of6
MO1075/22

European Standard EN12469 : 2000 has the status of British Standard, |
Biotechnology Performance criteria for microbiological safety cabinets.

NSF Intemational Standard / American National Standard NSF / ANSI 49-2008

Biosafety Cabinet - Design, Construction, Performance and Field Certification,

Australian Standard : AS 1807,23-2000 Determination of intensity of radiation |
from germicidal ultraviolet lamps.

Manufacturer’s specification.

1. Downflow velocity test.

Measurement Information

. o Grid Spacing Grid Spacing
No.ofRews | No.ofReadings = 1 F .
2 8 1/4,3/4 1/8,3/8
|
Measurement Data,
0.36 0.42 0.43 0.41
0.40 0.34 0.34 0.33
Average velocity 0.38 m/s (75 FPM) Velocity range 025-050 m/s (4998 FPM.)
Uniformity( EN: +/-20%avg.) 0.30-0.46 m/s ( 60-90 FPM.)
Supply filter dimension 24 x 72 (inch x inch) Supply filter area 10.69  SQFT
Downflow velume (Q) 802 CFM.
Result Summary %] Pass O Fail
Equipment used : Thermo Anemometer  Model 425 S/N: 02623979 C o 14/07/2022

Megatil Co.,Ltd.

MG-FM-7.8-001, R00 (01/07/19)

_/_ /ega_fi

MEGAFIL CO.. LTD.

997183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
www.megafil.co.th E-mail  megafil group@gmail.com

Certificate No. :

Customer Name :

Customer Address :

Equipment :
Manufacturer :
Model :

Serial No

1D N

Were in accordance with

Test Date :
Due Date

Test by :

Approved by :

BSC Certification Test Report
Page 1 of 6
M01075/22

LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Moo 5 T.Kanharm, A.U-Thai,

Phra Nakhon Si Ayutthaya 13210

Biological Safety Cabinet Class 1l Type A2
Microtech
V6T
0972
WWLO084
1 ENi2469 [7] NSF49 [ Manufacturer’s specification

23/09/2022
23/09/2023 or after HEPA filters are replaced or unit is moved

Mr. Piyapong Pusua

(Mr Kridsada Thinhuatoei)

Authorized Signatory
Issued Date : 26/09/2022
This cali the itity to national ds, which realize the unit of measurement according to

the International System of Units (SI).

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

Megafil Co.,Ltd.

/,%egafi

MG-FM-7.8-001, ROO (01/07/19)

MEGAFIL CO.. LTD.
99/183 Moo 3 Tambon Bang Rak Noi Amphur Mucang Nonthaburi 11000
Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034

www.megafileo.th E-mail - megafil.group@gmail.com

Certificate No. :

Page 3 of 6

MO1075/22 I|

2. Inflow velocity test.

Select method. O pm V] Exhaust velocity. [ MFG's specifications
g —r - |
053 | 047 048 | 050 |
SRl SRC=oY [ : .
057 | 046 052 | 033 i |
"o0s4 0.57 055 1 052 053 |
i B Pt . S i
. 053 051 0.57 0.54 0.5
.51 0.48 0.53 0.55 0.56 |
Average Inflow velocity 0.44 m/s (86 FPM.) Velocity range 2040 m/s (=79 FPM.)
Inflow dimension  8x72  (inch x inch) Inflow area 4.00 SQFT

Inflow volume(Q) 344

Result Summary

Adjustments Required

CFM
¥ Pass [ Fail
D Fan Speed D Damper

Equipment used : Thermo Anemometer Model 425 §/N: 02623979 Calibration date : 14/07/2022
3. HEPA filter leak test.
Measurement Data
PAO Upstream Measured leak
HEPA Filter . Specification R

Conc.(calculated) penetration
Supply HEPA Filter 18 pugl.  <0.003% <0.003%
Exhaust HEPA Filter B ugl <0.003% <0.003%

Megafit Co. Lid

MG-FM-7.8-001, ROO (01/07/19)


1234
Rectangle


1234
Rectangle



Tel. 0-2528-6081-2

..\@gafi

MEGAFIL CO.. LTD.

99/183 Mece 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Fax. (-2528-6033, 0-2525-7034

www megafil.co.th E-mail : megafil group@gmail.com

Certificate No. ; M01075/22

Leak location

Supply HEPA Filter
Back

Result Summary

Equipment used : Smoke Generator

4. Airflow smoke patterns test

Measurement information

o

and along the top of the work arca.

¥ Pass

Equipment used : Acrosol Photometer  Model 21

Model TDA-6D  §/N: 26530

N Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the

centerline of the work surface, at a height of 4 inch (10 em) above the top of the access opening

View screen retention (est : Smoke shall be passed from one end of the cabinet to the other, 1.0 in

(2.5 cm) behind the view screen, at a height 6.0 inch (15 vm) above the top of the access opening.

3. Work opening edge retention test : Smoke shall be passed along the entire perimeter of the work opening
Particular attention shauld be paid to comers and vertical edges.

4. Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

Page 4 of 6
Exhaust HEPA Filter
Back
[ wail
S/N: 26468 Calibration date  14/07/2022

Megalil Co.,Ltd
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Certificate No. : MO1075/22
7. Uliraviolet Lamp Test (UV) : Option
Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm.
Shall be not less than 400 mW/m2 when measures at work floor surface.
2
mW/m
720 1510 1540 760
470 980 990 450
Remark :
-00o-

Megafil Co,,Ltd.
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Result Summary

Remark / Recommendation

+

. e A raa oy &
3211 Site installation 11iiin3asaean l\AﬂJmﬂﬁjnlhlmdﬂ U

6. Hiumination Test (Lighting) : Option

Lux

620 965 938

867 1446 1492

Remark :

Downflow Pattern test M Aceept
View screen retention test m Accept
‘Work opening edge retentivn fest V1 Accept
Sash/window seal test m Accept
5. Site installation
Sash Alarm. [ Pass
Interlock System. [ Pass
Exhaust System Performance rJ Pass

Lighting should be adequate for safe working within the cabinet. Thumination measured at the work surface.

Page 5 of 6

Non-Conforming
Non-Conforming

Non-Conforming

Ooooao

Non-Conforming

[0 rait V] nNa
[ Fait V] wa
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Equipment: Balance Certificate No.: C01222664
Model: BSA32028-CW Issued Date: 05 September 2022
Serial No. {or ID.): 28581180 (INS/LB-113) Job Me.: KSPR2210852
Manufacturer: Sartorius Page: 10of 2
Condition: In condition
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.

1048/2 Sukhumvit 66/1 Rd., Prakanong Tai,
Prakanong, Bangkok 10260 Thailand

Environment Condition: ~ Temperature 25°C + 04°C

Humidity 54 %RH ¢ 2.7 %RH
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory )
1048/2 Sukhumvit 66/1 Rd., Prakanong Tai,
Prakanong, Bangkok 10260 Thailand
Calibration By: Mr. Polawad Ruamirup 1€
Calibration Date: 05 September 2022
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This cerificate is traceable to the SI Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02221060

(Mr. Polawad Ruamirup) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
This cariificate is lssued the units of g o the System of Uinits (SI). It traceability of o
international of nENONS! SANGAND of Giher FEcoRized national stardand laborslonies.,
The siatad |s the ‘which |5 otained from the standard uncertsinty mulliphed by he coverage fackor (k=2) ko

provide & heved of confidence of approximately B5%, 1t is determined in accordance with the Guide 1o Ex of | ty i W (GUM).
These results may be affected by deviations from specified conditions. The resulls redate only o he lems lested, calibrated of sampled. The repon shal
not be reproduced excepl in ull withoul approval of DKSH Technology Limiled,

ulikn Banuottry ow T lal 4o
DKSH Technology Limised

DA UL v iR W80
2533 Banghok 90260

Prone: +66 2638 1000 Emai: info calibmbiongaksh.onm  WshS/n: www 0REh COM/CHnISe. thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C01-13: 20 Jul 2022

Certificate No.: C01222664 Page: 2 of 2
Calibration Results:
Without Adjustment
Eccentric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
T Nominal Test Value 1000 (o)
| (O[O G0, DE Refersnce Points (g)
IO SO e B c D £
i ! ] 0.00 0.00 -0.01 0.00
Repestability: Determination of the standard deviation of weighing balance., Readability 0.01 ({g)
Nominal test value (g) Standard Deviation
200 0.000
2000 0.004
Error of indication from nominal or conventional mass value., Readability 001 (g)
Nominal Value | Conventional Mass Displayed Value Ermor of indication Uncertainty
(@) () (@) (1] @ ;
1 1.000 1.00 0.00 0.0096 2.02
10 10.000 10.00 0.00 0.0096 2.02
50 50.000 50.00 0.00 0.0096 202
100 100.000 100.00 0.00 0.0096 2.02
200 200.000 200.00 0.00 0.0096 202
500 500.000 500.00 0.00 0.0097 202
1000 1000.000 1000.00 0.00 0.010 202
1500 1500.000 1500.00 0.00 0.010 20
2000 2000.000 2000.00 0.00 0.011 2m
2500 2500.000 2500.00 0.00 0.012 2m
3000 3000.001 3000.00 0.00 0.012 2m
The End of Certificate
e
S e an S
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