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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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TECHROLOGY FROMOTION ASSOCIATHIN (THAILAND-JAFAN)
CTMPOILATE SERVICES % BQUIPYENT CALIBRATIEN AT TESTING SERVITES
11 APNT BN KTHE 102

St PATTAMAKARN ROWD 508 15, I ANLLIAKNG,
TEL

FAX, 02 M EAUBARTION G480

Page: 1af3
Certificate of Calibration
Equipmant : pH Meter
Manutacturer ; b
Model : pH100A
Serial No. : JC03345
D Na, | UWAE.EFM. DEE/Z5E2 (EMV.pH.OT/ET]
Condition As-Recaivad: Usad |lam
Recelved Date ; 25 July 2022
Calibration Date - 26 July 3132
Reference : FHTLTIIWEC2
Submitted by : Unitad Analyst and Enginesnng Consuliant Co. Lbd.

2 Soi Udomsuk 41, Sukhuryit Road,
Bangchak, Phrakhanong, Banghok 10260

Ambient Temperatine : (25 & 25) "C
Redative Humidity | {50 & 15)%
Calibration Procedure : - house method ¢

- CP.CHE by dirert messurament wilh standaed
valtage caliteator and direct measurement with
carified refarence malerial (CRM)

- CP-CHB by eamparison with standard themcemeter

Calibratod by : ‘Warakorn Lerngagirakud

Approved by :

Approved Signaiory
ijl Males BuSruea
{ | Sailhip Meangmai
{ }'Warakom Lerngagirakud

Issua Date © 29 July 2022

sertalmtics are for o confbdence prohability of spproximagely %5%

b wcprkaced seher dur o (L e

zx i Fuprpemcrd Calis

' '
enaslumuny naslunugu
A DD43735
Cert.No.: 22CH1000 Cart.No.: 22CH1000
Page: 2of3 Page.: 3af3
Condition of this calibration result Calibration Results
1, Referance Standard Instumend  © - Function : Temperature Measurement
Instrusmant Serial No. 10 . Cart, Na. Dus Date {*) Without adjustment
1) Ref. Standard Thermometer 4882054 110RCO44 21112 26 Dot 2022 This equipment was connected with Temparature Probe;
This carlifizatian is fraceable ta the Infemational Sysiem of Unit maintained at:- - Maodal : =
- Traceable to Naticnal Institute of Metrolagy (Thailand), NIMT - Sarial No. | 21022451AB05377
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 H23320 20 June 2124
pH 6,905 CP chem 784122 14 Fab 2023
oH 10.008 CPA cham e 20 June 2123 Gablbration Escand UG Brmar Uncartsiniy of | Covarags
Point Temperature Reading measuremant factor
3. This cerlificate is valid only bo the item calibested on dae and place of caibration. (*cy [*c) (*c) ey (2°C) K
Calibration Resuits 250 25.003 250 -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
Calibratian 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 %,
SN 21022814 6.985 7.00 -35 1,005 2.00
805377 6.985 7.00 ET 0.0083 2.00 i
10.008 10.01 208 0.0086 2.00

Remark - Can nof connact the BNG because the plug doas nol matsh with the socket.

wnd@slunuau wnaslumunu
a 1119400 a 1119399
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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 ANduNTALaYANg Mettler-Toledo Seven Easy 520 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
1231155210 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
1231155210 Ministry of Industry, Thailand
3 |Analytical Balance A15LUIUADY Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) ansnazanglefavun C009071872 (Thailand-Japan)
4 |Hot Air Oven Memmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
5 |Digestor Unit luimlmﬂu'gﬂ RGRG] FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
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 ﬁﬁﬂuuaﬂ“ﬂﬁu FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24
(Repeatability 0.1 mg) TECATOR 91794469 Ministry of Industry, Thailand
1 8 |UV-VIS Spectrophotometer oan Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
wouluielumielulnsiau 2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP23-008 6 Jan 23 5Jan 24 -
21E22-009
10 |BOD Incubator Tled Arco UC4-1320 / Technology Promotion Association 22TM1232 15 Aug 22 14 Aug 23 -
(UAE.WAQ.002/2550) (Thailand-Japan)
11 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM372 11 Apr 23 9 Apr 24 -
(UAE.WAQ.006/2553) (Thailand-Japan)
12 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAQ.018/2551) (Thailand-Japan)
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../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwdnsfiavdnuszsiasufuRnmastamevidiniugaunini
13 |Incubator flnoalmdvesunuaiiise Memmert IPP 260 / Technology Promotion Association 23TM729 27 Apr 23 25 Apr 24 -
(Cooled Incubator) V618.0033 (Thailand-Japan)
14 |incubator Binder BD 53/ Technology Promotion Association 23TM192 16 Feb 23 15 Feb 24 -
(Cooled Incubator) 13-07343 (Thailand-Japan)
15 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
16 |Water Bath Memmert WB 14 / Technology Promotion Association 22TM1065 11 Jul 22 10 Jul 23 -
1401.0569 (Thailand-Japan)
17 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
236754745
18 |Autoclave ALP CL-a0L / Technology Promotion Association 22TM1121 11 Jul 22 10 Jul 23 -
807298 (Thailand-Japan)

Due Date of Calibration*

: Based on the annual calibration plan. At least 1 time per year.

U3t gludin uwouwndast woud Budillesa aeudaunun S1in

VieaUuRnsMaaeUN1MsE L ISO/IEC 17025:2005 by TISI, ISO/IEC 17025:2017 by DSS

Certificate Page 2/2



.
FEamnes RN SO aan Lasms X ARSI A AMUILE
AHUEn ed Aol BN eeea T RsLE TS W\ = l I I ALELErTEA o TN 1SS a3 N EELETTS
Poundehon for inoismal Developrment Henonal Food imeue bl MEETIALTES THEh e et e FOLNCIINEN BT UGS Development Matona Food remu o
CALBMATICN 0081 F rerid sty Tomrice Dt HEEaRe
- .
Calibration Certificate Calibration Report
Caortificate No.: 23 BAE-001-01 Cantificate He.: TR0
Client name: UHITED ANALYST AMD ENGINEERING CONSULTANT COULTD, Equipment i Bains Mesciution: 001 pH vy
Address.; 3 Soil Udomeuk 81, Sukhumnit Road, Wanisacisrer;  Lagir Takeds o SevaniEasy TH B3 ok
Bangchack, Prakhanong, Bangkok 10260 Barii Me.: T Typa: Banch ip
L1 UKE WAT V5]
Paga 1ol 8 Date of Calibration: B4 Pabruary 3859 Tals
Lovativn: Crurrécal Cabibaven Ladcoory, Mationa| Food nattue
qulpmt: pH Motar B ravest Lonbtiog: Ambiem Tempaaties: | 61 216 | G Ralitve Husidly: | 50 4 )
‘Condition ol Equipnanc Goad Cardan
Manufacturer: Mettler Toledo P ST F ol e,
4 Cameen Wanog iy e o - W-C5-002 beed on divect musmam ment By using sandard wlags cabzoio:snd
carified ratarmscs mlasal [CRNG
Modal: SevenLasy TH 520 pH 2 Refarincs Siarsiards. | Comvd Fabarbras ekl
nsunsm BarallIp Ne. Bnutssturer Caslisyis Mo, Ins Dals
Sarial No.: 1231158810 21 OF Vainge Calbraior B Fiion 195 QLA ]
22 Digrl Trermomars:e TTRCOT P L AIETT-01 30 Graner ME
1D Mo.: UAE.WAT, 01 0VE553 25 Thisrro-Hpgss Meler MELBTH DO7E PRONPE 430 anzzoase 0 Ape 3021
eartibun S lgvum oo Wty [T Hanvlactorar RafM Exis Dats
i 4008 [Pamany oH
Order Mo.: 2301848 2. oH bafor 4008 (Pamary 0H baller Sohmar) a8 CRA PHsaLE 8 Augi 2028
3.5 pH bafor B80S [Pampry pM beflor Sokrion T 2P Aohem PHRTTLE o Augun 238
2.6 pH bfer 10,01 [Pamary ot bater Schmsan LEE GPAcham FHENLS 8 Aug 2023
Operation No.: 2I1846-001 _
27 pH bafer 705 {Stardard 2H bufte: Sokekon) mzem CRAchen FHIOTLE  Augus 2033
17Pe 3 Thin cortification i tacestés o Toe imematenat Sywem of Une (S0}
Date of mﬁﬂ: ¥ A1 rmtnsmants Ma.2 1 mrsugh NEC-TIS-TIS 47023 Latoraony Arcredrian o Caldaation k0003
1.2 iratumants Mo 2.2 Fumugh MSE-TIS-TIS 47033 Labormony Accradon of Calbraiin Mo 0081
Date of Calibration: 24 Fabruary 2023 1.3 iratrarants o 23 fmugh MEC-TI-Ti 17004 Latorstory Accredon 2f Calbration Nou§asd
2.4 Camin) Rrkiasss Mawal Ko 2.4 % 26 Wihabla 15 PYETATY MRS L T Hasied Sil kg calied
" wartamatet, beromaree. and rancvcinater The Stedar Socton
- prapmrmtias and ceribed by CPAchem Lid i accedied o 1501 17034
Calibrated by M Wonapoh Booksong Approved by nd SLARC 1795
A5 Corifux] Rrlorance Mageial bo 2 7 i i bl P 27 Lo (08 3021, B9 o) H-28 Lol 28 06 5,
Sclenfist '"’-"M"W‘mﬂ AW Forhd 27 Lot (082021, En Frafhd H-28 Lol 2 b 71,
the Etaectrd Hotaion prapacatcn and cartied by OPAcham Ld s
Epeclaliss, Division of Callbration Labowaiony oo b 150 17704 and BOARC 17035
Buta of lsue: 24 Fabruary 2023 for B Technical Taam 4. This cartficate vas oot oy for e rstroment s caltrated.
5. T it o Calbnion wiih Foumnd SS0aTRbe 8 Mvrws o dib i pliod al callbmben oty
ara tara prababiRty o as%.
This Cartboni in bressd in eocadance wih the conditens of accrecdisson granisd by tha Thal Lat SEnene wtich nas 4588861 Pt [

Eoraicry Acoreitatan
i rmmmssnent capabdiy of he laboriony and fi iecasblily o cognised nafional sianderde and 1 e unlls of meessenent eeized o the
carmsponding At sanCaKs ISEOrMory. THS SArVECEN Ay ol ba spTaued ofer s b il e with e Boe wilken epprova of the
Makora | Food Inginm FLS0132 Rwiwon: 01 Dats: 20-04-65 u

F-C5-009 Reviarc 01 Dates 20-04-05

e e W DI E P pp B dEp ok o B e oL ]
LR IR TR RS EETTTE %":’F’_‘;\'“‘-g ALREMERSFrEREUETATE 5‘,-“'_'-‘_,R\"‘-\‘\
Pourdascn for ncainal Deveiopme s Rational Food resoe i - Sy — o mmal Devemiopmen! Fusomal Food st Rt -
Frd nchsinal Laborseany Servcie Ceret CALIRRATION D001 STy SevarE Cavber it
Calibration Report Calibration Report
Certificate No.: TR
Equigimand: D MeiEr Rasokitam DA EE | 1AW Certificate Mo.: 2300 BAS-000-01
Mamutaciorar:  Matier T Ml Susarlizay TH 530 pH Equipmant: Digial Thermarrster with BTD
Forial Ma.| Tl iBE2HY Typat Barch g Resohtion: al ¢ Motel:  SevenEasy TM 520 pH
10 M= AR WAT 010G Sarial Ne.: 1231155210 IDMa:  UAEWAT.0L02553
Dats of Calibratian: 4 Fabnany 3521 LT HH Marufactuner:  Mettler Todeda
Calibration Results:
Daite: of Cabibratian: 24 February 2023 Papedal 6
L. CaliEration of pH Huisr | Marvanl Tamparsbarn: Corm panaricn i 35 %0 )
—— [ T—— Average Indcator Readiog Uncartarry | Covarags Paceor Location: Chemical Callbratian Laborabory, Matianal Food Tretitute
L) ] v BH el bl Environment Condition: Amblent Tempersture 25 °C % 1 ¢
B i an am [ 200
Relathoe Humidity 48 % = 3 %
2 M4 3 Im Lio) 280
4 1TTABA L] A n [
] =161 = am nm )
3 a0en [ m om 200 Condition of this results of Calibration:
4 50,158 40 am o= =8 1, Cafibration Method @ - In house mathod; 'W-TE-025 by Compartson with ftandard thermometer,
10 ATVARD AT RLT- ) nsa el - The Calbration |5 determinad by comparing with 3 Known temperatire
12 2EAH ] ize0 e o frim & Standard resistance thermometer.
1w ~a81T & 450 5] 0
. =« Tha tesmpesabune s2ale in use al this laborstory & the Intemational
. Galibwatian i (4 Metsr wit Bleomads | Wateal Tom porouns Comps taaton o 25 °C | Temperature scalg of 1396 { 75490 )
Taqugmen: B o Ty Cam binad Beche 2. Rife Seandard In "
Maratachenr  Mettar Trisdr Modm: it Savs - - =
Sartal Ho: 0w TR RS Sl o fio. | D
THERMOMETER
Purformance of Slectrods wyrtern (Thres-Poam Caltrbon st gh 4, pH T and pH 10 BanbA ki ALl PSL-T 0B73/85 | 07-Jun-23 TISTR
Flatirum Resictance Thermomeber [PRT) SEITA BFF3E2
e i Awwrage ndicatar Reading . . Jresse— Caverags Fazier Support Bquiprnent | - Low Temperature Bath (Micra Bath), Model: F103, 5/ 439538 ANGS AR518],
286 it BH L 11pH) 1k}
A am 186 - 041 m A, This cestificate s traceable to International System of Units (ST Uinks),
Lo ] L i i =0 4. This cetificste was cartified anty far the instrument we cal brated,
0208 no A s 1.0356 200
== == = - T T 5. This result of cafibration was found accurste as shown on date and place of calibrabon onky.
&. Condition of Calibrated ftem ;. Good
7. Result of Caibeatian : wehout adjuscment || After adjustment
N | 1 R T
F-C5-00 Rarwigion: D Cune: 20-Da-E5
l:ll F-C5-DE2 Resion: D Cuee: 20-4-65 'ﬂ
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Calibration Report

Certificate No.: 2301846-001-01
Equipment: Cigital Thermometer with RTD
Resakmian: 0.1 o Model:  SowenEagy TM 520 pH
Seral No.: 1231155210 ID Ma.:  LAEWAT,DIDFISS3
Marufacturer:  Mettler Toledo
Dat= of Calibration: 24 Febraary 2023 Pege 5ol 5

Calibration paint: 15.0, 250 and 330 °C

Callbration result:
- The prabe was immersed in liquid hath or dry bath to a minimum dapth of 120 mm,
- Deseription of probe. medel : - SN: -
Dimansion of prabe © Dlameter & mm,, Length 120 mm.,
Sheath materal :  Staniess Steel

UIC* Reading Standard Correction Value Uneertairty
ey Temperature (3C) ey +(°g)
151 15.045 -0 11
=0 25.014 a.n a1l
351 35,016 =01 ol
Hgte

= LUC™ ; Uit Lindar Calbration

The report uncerainty of measurement was based on standard uncartainty muttipled by coverage Tactor k= 2,
prividing & hevel of confadence of Sporcimataly 95 %,

FoES-012 Rviion: 31 Date: 30405 ')

Feannssuuliuuaislsamiles . 3
I lf I AUELSTSHa0UNUENSE8E 1 ANSEUE TS -";:“‘-;
Frunoanon |or ncksmal Dessepmenr Malona Fond remue i
ol e vty TRLTIE
—— s Pood ndusita Lesborsory Sendce Cerer Eiféﬂﬁ& 53!‘3

Calibration Report

Certificabe Mo.: 2apiae-pun1
Enuipmari: o e Resoletien! DR1sH | 1mv
Marutschrar: Mok Tolde. sdal: Sawariizay TH 530 pH
Bl W AN BRI Tyes Barch o
10 Mes: UsE AT
Dats of Calibirstion: 24 Febouary HE) Pagniciy
Lncatien: Cramical Cabbration Labonundy. Netional Food irattaks
Envirmameni Candlar: dmbient Temparsiure | 351 215 | °C Rudpitew Homielity; (B0 = B § W

‘Censttian of Equizmant: Gase Coraitan
{Gondition of this Meskis of Calbraiion

FEsFrEsURRILTaGEE s ILE s

ilacrs

T T el ] %/4‘.".\_"-\\
Frundason i incsrial Deveiooment Marcnal Food insmrue gl e T
hoarnad Lab iy SoanEs Certer CALIBFEATION 001
Calibration Certificate
Cartificate No.: I EAG-DIN-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LT,
Address: 3 Soi Udomsuk &1, Sukhuemedt Rioad,
Bangchack, Prakhanong, Bangkok 10260
[T
Equipment: P Mbetnr
Manufacturer: Mattler Toledo
Madel: Sevenlasy TH 520 pH
Saerial No.: 12318520
1D No.: UAEWAT. 0102553
Order No.: TH148
Operation N FHBAB-001
Date of Receipt: 17 February 2023
Date of Calibration: 24 Febiruary 2023
I Ly
Calibrated by WA Sonknoeg Approved by : -
Sclantint 1 MrNutiapol chart |
Bpesiafied, Division of Calbration Laberatory
Ointe: of e 24 Pebrusry 2033 Responsibie for the Techrécal Manapement Toam
The arntoe s rbabiity of (LS

Tes Cortdicats m woviad |8 scoordasos Wik v cordiors of sccmdistion griniss by fa Thal
e mmnsurrant Cazabiy of ihe
revional wsndands mhamiary This GTFRGIN MBY Nl be MITOUCHT Oy TR 4

Waiional Foo iniivie.

macraicry and En imceat iy o ecognized asiional sisrdacds and fo the eris of measunere reakzed ol e
fl assap Wit

F-C5-009 Reasion; 01 Date; J0-94-45

IFAN

inctahon for incusmal Developmens Matonal Focd s
rok il Lateratory Sereci Do

anesiufk s adEdaerulLa e s z
LEMEA I UEMIERRa TN ERLS TR T

Calibration Report

1 Calibeyion Mathod 1 It TG - WCC-022 biiend o) dswe! P iiuramsacd by saing sdancard voliage callbraioe and
R e — s =
T Rulerence Siscards | Ceribed Refermcs Raterial
\neimany BONID NG Menusasisrar Cantcas Ny, Dua Do
2.1 DX Viokage Calbraior ToasT Fhin BERE 17 June S
22 Daghal Tharmzmsiar e Fukn 5 BT 0 Oember 223
28 Therme-Hygro babe MFLETH DO roRPE 23 o2z 28 Ape 333
Canfied Rudyerce Mnerial JTE.TY Manufecrm: Ealh st e
2.4 pH befar 4,008 Frimary pH buffar Solaben) AL0E P acham FrnaLs B Augam @4
2.5 pH bufer 6 865 (Primary pH buflsr Sokhdbon) L PR PHETLS & Rusgut 2024
2.4 pH bl 1001 Frimary pid buflar Sokifeo) A1 TR ACha PHEALLE B Augan 20
27 pH b T 00 (Flasserd pH e Soltion| A PRk PHIDTLE & Aot 2023

2. Thin carilicalion Is facasbis ic Tha |sbermational Sysier of U |51}
A7 ngwurei K03 thmugs
33 lnginumeie ko33 g
33 e Hea mrmgn
34 Crtifec Mforerc Walsrsd Mo, 24126 Facasbla io

38 Corttad Rafarsrce Matersl Ma2 T mcmatia Iz

4, This ceriicrin was caribed oty i the nsrurmart w siaied,

MECTIETIE 17006 Loveniary Asvodion of Saksmsen Mo (008
MBC-TIR-IF 17025 Lobeniary hsoediven of Calbeaiens Mo 0081
MEC-TIR-TIS 170065 Ladanmiary sxcrsdiinn of Caltvasis Mo (092
Primary rssauraman mathod- Famed call seing cabbrasd

SETOTH . BATATS, rcrolvraner. Tha Slancad Bakdion

. o
Peperaion ond oo ried iy CPshem L b socredied 12 50 TTIM
s BONEC 1MES

1M il H2T Lt 04,08 2027; BIV BB P20 Loth 20.08.2031;
B R HEZT Lot D4 060 021 BRA Re H-38 Lotk 28,05 300,
the Sascand Sobrsan vl oarified by CRAchen Lig s
arelNeE 1 190 170034 and IBOVEC 17024

5, This reault ot caBEcabon e 46l BCCUMBID A8 SAT SN SBE 8l pioce a1 CaBbrbOn Colj

FC5-D12 Revisbare Ot Date: 20-Dd-65

Certificate Mo.; T ES01-0T
Equipmani: H M Asssletion! 001 pH 1y
Mansfackurer: Mo Toieda Modal: Sawerifary TH 520 gH
Barial ko Tk 1B Tipe: Bured l2p
Dka- AR WAT O10NE
Db ool Calilristicn; 24 Folesary MUY Page 3of 8
Calibratian FResulis:
. Callbration of pH Matar { Marus! Tempamiase Compenarion sl 75 0 )
Hominel BE Vokage Blandand Amimigs Indicalor fuasing Urcadaisty | Covamga Pactor
[ (i) - o fami | [
o i g 00 0.58 00
2 RN ™ bl Rk E
] 1TAS 17 Ans ) W
[ ErEr = o [T im
r [ o e [ET am
& E ) am [ET am
0 AT AT 100 L 2m
i2 el B 120 LL 20
14 Aty 44 1400 5 200
3. Calbration af pH Weler with Elecirogs | Marnsl Tam perature Compsrasion st 26T |
Caulgment:  pHEecman TypH  Combines Beciade
Manufacsarer  Metier Takds Madal It Sas
Sarial Ko s DiHa. A
Parformance of Elmctrode system [ Thess-Pairt Calizraton af g 4, pH T and pH 10
Inicatnr
Cartifid Vakn i Hosng S— unzensiny Covangs Facsar
@8 T [pH) B my [ET.UF) (L1
-] an 8 . [T 260
M L 19 Lo ] 08075 200
10.008 el -9 wae 08085 200
L) L] 15 - L Fd
h_a
F-C5-Di2 Revisien: 01 Dade: J0-04-65 U
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Calibration Report

Certificate No.: 2301846-001-01

Equipment: Dgital Thenmometer with BTD
Bpsnlution: 0l ¢
Serisl Mo.: 1231185210 1D Mo, UAEWAT.OL 2553
Manufacturer:  Mettler Toksda

Model:  SevenEasy T 520 pH

Date of Calibration: 24 Fabruary 3063 Pagedal 5
Location: Cremical Calbeation Labaratary, Matoral Food InstRute
Enviranment Condition: Ambient Temperatung AN =1 %

Relative Humidity 48 % = 3 %

Condition of this results of Calibration:
1. Caliration Mathod © - In housa Method: W-TE-0ZS by Compansan with standard themomster.
- The Calibration is determined by comparing with a known emperature
from & siandard resistance thermometer.
- Tha temperature scale in wse at this laboratary is the Internaticnal
Temperature scale of 1850 { [T5-0 ).
2. Reference Standand Instrument |
Instrument: Mol Serial Nao. Cestificate Mo. | Dus Dats | Through
HANDHELD THERMOMETER. 1523 2118154
Platinum Resistance Thenmometer (FRT) SEITA ETT33T
Suppart Equipment : - Low Temperaturn Bath (Micra Bath, Model: 7103, S/N: ATO53E,ANES ARS1E].

PEL-T 067365 | O7-Junr2d TISTR

3, This certificate &5 traceabie to Irermational System of Units (I Units),

4, This certificate was cantfied only for the instrument we caibrated,

5. This result of calibration was faund accurate as shown on date and place of calbration ondy,
&, Candition of Calbrated ftem :  Good

7. Resul of Calfaration ; wihout adjustment || After sdjustment

OS50 Rawision: 1 Datee Di-De-G5 “

C- T TIS 1T
CALIRATION D28

Calibration Report

Certificate No.: 2301E4E-001-01
Equipment: Digial Thermameter with RTD
Resniutian: (5 B Model:  SevenEasy TM 520 pH
Serial Moo 1231155210 ID No:  USEWAT.O010/7553
Hanufacturer:  Mettier Toledo
Date of Calibration: 24 Felnary 2023 Page5ed 5
Calibration point: 150,350 and 350 °C

Calibration result:
- Thiz probe was immersed in liguid Bath or dry bath 1o 2 minimam depth of 120 mm,
- Deseription of probe, model @ - SN: -
Dimersian of prode ; Dameter % mm,, Length 120w,
Shesth material ©  Stainiess Steel

[ UUC* Resding Standard | Correction Value |  Uncartainty
5= Tamparature (°C) ey £ °C)
15.1 15015 “0a 011
a5.0 25,014 no 0.1t
351 o 04 [0
licte

= LRAC® - Unit Lindar Calibration

The repart uncertainty of measurement was based on sandard uncerainty muitiplied by coverage factor k= 2,
prowiding & kevel of confidence of approsimately 55 4,

]

F-000 e O Date: 30-09-85 i
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Cert.No.: 20MM112

Page.: 1ol
Certificate of Calibration
Equipment : Elactranic Balancy
Manufacturer ; Matller Tokacs
Medal XERZDS
Serial No. : CO0GNT 1872
10 Na. : u&.wm.mrz;.u
Submitted by : United Analyst and Enginesting Consulant Co Lid.

3 Hoi Lidomsuk 41, Sukfumvil Read,
Bangchak, Phakhanong,
Hangkok 10260

Lecation : Balance Room
Received order ; 26 April 2023
Calibration Date 20 April 2023
Amblent Temperature : 15 G4 e
Relative Humidity : 30 % 1o 80 %
Calibrated by - Man Patlanapangpaioon
A s i

Approved by ©

Approved Signalory
{ ) Pomihippa Tamayakul
{ ) Makea Butknsa
| ) Suwit imjai
tssue Date © 2 Mey 2023

The Umcertainties are for & confid

s oo e nepioiced oibo:

b s U owprassie Serveces 1 Bguiprscrd Ul il Tiwing Servies

lﬂﬁ'l‘ﬂﬂm‘l.lﬂﬂ
A pps3jo1

Equipment : Elacironic Balance Cart.No.: 23MM112
Condition As-Recelved :  LUsed Bem Page: 2 of 3
Ratorance © 2304-045500-1

Procedure used -
Calbration ware conducted using in-housa calibration procedure CP-DB01 according 1o dinect
measuramant melhod agsirst slandad waight
of

1. Refarence standard insiruments:-
Instruments Moadel Serial No. 0 No. Test report No. Du date
1) Standard Waight Sal (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024
2. This cerificate is valid only to the itlem calibraded on date and place of calbrabion
3, This resuit of calibeation was made on requesied 8l the point specified by cuslomar,
4. This certificaie is nal cerified for any commarcial ransaction,
&. This cerification is iraceable 1o the Intermational Systam of Una.
Rosult of calibration | ) Withoul Adjustment | * ) Afler Agustment by Infernal Calibration

Range capacity : 0g o B g Resolution 0.00001 a
81 g %W 220 g Resolution 0.0001 9
Before Adjustmant ;
Balanca Measuremant Coverage
ied Weight Reading Correctian Uncertainty Factar
(g} ia) (a) (tmg) (k)
] B0.00005 -0.00005 0158 200
200 196.5999 +0.0001 0.2 200
Afer Adjustment ;
1. Dutermination (n=10)
Applied Weight Standard Deviation
(§:7] of Reading (g )
an 0000007
200 000000

-
tnmﬂumuﬁi -

a 1159270
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Equipmant : Elsctronic Balance Cert.No: Z3MM112
Condition As-Received :  Used lism
Referonce : 2304-045800-1

Rasult of calibration
2. Effect of off canter laading

A mass of 100 g was pleced 1o various posiicn on the pan
The waigning machinge reading eror oblained i ghven in tha lable

Maximum difference batwesn
Position 1 Positicn 2 Position 3 Position 4 Position § aff-center and cantral loading
(g} la} {a} {a) (g} (gl
“0.0001 -0,0001 0.0000 00001 L0001 00004
3. Departure (rom neminsl vahe
Balance Maasurement Coverage
Applied Weight Raading Carmaction Unceriainty Factar
(gl ta) ta) (zmg} (h)
Unioad 0.00000 0.00000 Q014 243
005 005001 -0.00001 G015 208
0.1 0.10001 -0.00001 0015 209
1 1.00001 -0,00001 0.018 204
5 5.00003 -0.00005 0.028 200
20 2000006 000006 0048 200
50 5000006 -0.00006 0.080 200
B0 A0.00004 -0.00004 018 200
100 1000000 00000 018 200
150 1500000 0.0000 029 200
200 2000000 0.0000 0.28 200

Thea reparted uncarainty of measiremant was based on a standard weenainty mulliphed by & coverage
tactor & , providing & level of confidence of appraximately 95 %.

-ola-
]
v
tnm'ﬂumm,..
a 1159269

Equipmant - Heot Air Crvan Cert. Mo 23TME73
Condition As-Recelved ©  Lised tam Page: 2of 3
Refarance : 23040156001
Procadure Used :-

Calibration were conducied using calibration procedure CP-OTOZ according to direct massurement
ralhod with Dals Acguisition which cornecied with Resistance Temperature Detecior [ RTD ) and
Thesmosauple Type T.

The fermparature scale used was based on ITS-80,

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

Instrument Madel Serial Mo, Gart, No, Due Date
1) Data Acquisiton 349728 MY 58003411 22LM185 26 Now 2023

2. This carlificata is valid only i the item calibraied on date and place of calibration,
3. This carlification is traceabla io the Intermatonal System of Unit
Resul of Calibration -- 1) Without Adjusaman

Function of ULC* - Temparabure Souncs
Fresh air sctting : Close Ervironmant during calibeation
Beginning Finished
Temp. | °C } a )
: > REL Humid. [ % } 45 44
AG Supply { Vot | 221 220
(=] [=]
1 a
Lo Raf, Std. 10 No.: @0
1 2 $ Calibration Point

/ Position ;| {120 to 180 ) *C | (104)°C
------ o ]
- ™ 18-20TC-01 | 20RTD-24

———r 1
— z 18-20TC42 | 20RTD-22
3 18-20TC-03 | 20RTD-243
4 18-20TC4 | 20RTD-24
Frobe Ditails : Dimension of C : 5 10-20TC05 | 20RTO-25
a= 50 em = 050 m L] 1-TCO6 | 20RTD-26
b= 50 m = K ‘r 18-20TC07 | 20RTD-27
Gs RS tem s R B 18-20TC-06 | 20RTD-28
Gitechrm: 7086 Bref) | t820Tca8 | 20ATD28

tonansluemuny
a 1158261

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN)
CORPORATE SERVICES 3: BOUEPMENT CALIBRATION AND TESTING SERVICES
334’2 FATTAMAKARN ROAD S0 14, SUANLLIANG, SUANLUAND BAMGHOE 10250 s e
TEL 0-2117-2000-30  Fad, 2] i idid CALBRATION 8

Cert. No.; 23TM3T3

Page: 1cf3
Certificate of Calibration
Equipment : Hed Air Oery
Manufaciurer : Mernmest
Neodel ; UF 55
Serlal No. : B212.0411
1D Me. : LUAE WAD D05/2556
Submitted by : Urnited Analysl and Engineering Consullant Co.,Lid.

5 Sei Udomsuk 41, Sukbuemil Road,
Bangehak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Received Crder 11 April 2023
Calibration Date - 11 - 12 Aprl 2023
Ambient Temperature © (26210} :'C
Relative Humidity : (#0230} %
Callbrated by : Krisda Malag

Approved by : ]

Agproved mignalony
[ /) Pomibippa Tameyakul
|f’] Make Bufkruea
[ ) Suwit imjal

Issuz Date - 24 April 2023

The Uncertainties are for a confidence probability of approsimately 95%

ate o - T encept
o Calibwuti

wnanslueauny
A 0053359

Equipment : Hot Al Ovan Cart. No.; 23TM373
Condition As-Recelved : Used Itam Page: 3ol 3
Rafersnce : ZA0A-D1BE0C-1
Result of Calibration .- (%] Withaut Adustment
Function of UC® : Temparature Source
Frash air setting : Clase
Calibration| WUC* wuc Temparaturs Temperature Qwarall [Covarsg)
Print Hafling | Reading stability unifermity (Variation| Factor
1) (ey ] (c) [E] {'ch e &
104.0 104.0 104.0 0,054 0.58 0.95 2
120.0 1200 12000 D2 0.58 15 2
180.0 182.0 1600 D2 1.5 25 2
Calibratsan Measured Temparatira | °C | Uncertalnty
Point Pasition
ey 1 2 3 4 5 & T ] s(ref) | (+T)
1.0 104 512 | 104016 | 104,542 | 104 407 | 103.704 | 103728 | 104.167 | 104,168 | 104.001 042
12010 120317 | V18768 | 120,524 | 120232 | 110.383 | 118.208 | 1180868 [ 116747 | 115735 1.1
1800 TA0ATE | 1THB1H| 181.357 [ 180671 | 170.303 | 17E.138 | 180.230 | 160,055 | 175 960 1.1

Average® ; The avarage of 30 values in @ach position,

Temperature stability : One-half of the greates! mesmum dfarence of measuned temperatune af any one sensor,
Temperature uniformity : The maximum differance of measured lemparatures al ary sersars and the measuned
femparatune at the reference ocation which sre obearved al the same lime or of as clase an coserdation Sme as
posshie 1o delermine the fempersture padiern or homogeneity within ®ie chamber under steady-siate conditions.
Overall Variation : The Difference of the masimum and minimum measured tamperalunes (broughout obsenation,
UUCH 1 Unit Under Calibrasian

Male @ The reporbed uncertainty of measurament was included stabiity snd axcluded ursarmity -

The: reparied uncertainty of measuremant was based on 4 slandand uncertainty muSplied by a coverage
Factor k, providing a level of confidence ul.appmmmly 95 %

00

wonanslueauny
a 1158260


1234
Rectangle


1234
Rectangle


1234
Rectangle


1234
Rectangle
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Foundation for incaimal Ceslopment Mational Food nssiuse
Food induemal Laboramny Sence Canier

Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGIMEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Pi 10260

Page 1 ol &

Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Madel: 2520
Serial No.: 91794469
ID No.: UAEWAS.011/ 2560
Order No.: 2302413
Operation No.: 1302413-001
Date of Receipt: 28 March 2023

Date of Calibration: 30-31 March 2023

Calibrated by  wrnuttapol Miyomehar Approved by
Spcialst [ Mr Pheraphit Tuanjit )
Manager, Division of Calibration Laboratory
Responsibie for the Technbcal Management Team

Date of Insua: 10 April 2023

The are for & \probahility of 95 o,

Tric Cartificate & isuad in acoordance mith the concitiors of aecreditation granted by the Thai Laboratory Accreditation schems which
rag assemad the apabiity of tha y and ils traceabiity 10 mecognized natonal standands aod to the units of
mexaurement realized 2t the comesponding naticnal standards: laboratory, This certificate may not be rgroduced other than in Tul
mrept with the prior written spproval of the National Focd Brettue

F£5000 Rundsion: 01 Dad: 20404-84

AT UL SO S U TLE S

s msrsoUuEnisgeamnasus s

Fourdsnon for ndusmal Devesiopme s Masonal Food rethure
Food nousmal Lahorahory Seracs Cerer

Verification Report

Certificate No.: FI02413-000-01
Equipment: HEATING BLOCK DIGESTION
Madal; 2520 Serial Mou) 91794469
Resplution: 1 T IDMos UAEWASD11/2560
Manufacturer:  FO55
Date of Calibration: 30-31 March 033 Pags Zof4
Location: Labaratary Roam, MATIONAL FOOD INSTITUTE

Environment Condition: Ambiertt Temperatore {| 25 & 3 ) 3¢
Relative Humidity [ 55 = 15 ) %

Ling Voltage: { 220 %10 ) Vo

Candition of this results of Calibration:

L. This instrumaent was calbrated by Insart standard thermecupies typa R into its haating biock digestion and
enmpared o temparature cbtsined from reference standards themmometer at calibrated point.
- The temperature scaie used was based on ITS - 90 .
- &l data shov belo ware final salues and the Inkial data may be cbiained upon request,

1. Reference Standard Instrument ;
Madel Serial Mo. Cortificate No. | Due Date Thircugh
[Digstal Thermometer Mams HEHHIELHAAND | e 2001 H.H, Technical
with Tharmodnupia Type B TEFLOLLEE [ THELL- 13 s Center Laborabary

3. This certificate is traceable bo international system of units: (51 Units).
4. This certficate was cortified ely for the instrument we calbrated,
8. This result of calibration was found acourate as shown on date and place of clibration onky,
6. Conditicn of Calibated dem : Good
ULC* Description
Time of Record Howr 30 Minube At 380 g

7. Resutof Catbration: | % | Withoutadjustrent || After adusiment

L5309 Rewiorr: O Datee 702465

-
aEaTrEsLRLEesRiSsa UL e
| I I el SN AT BN SR NS R T
Fourdsion for nousinal Deveinpmerr Natonal Food retue
sy Pl Febustng Laboratony Sevete Caret

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Moded: 2520 Serial fo: 91794464
Resolytion; 1 C IR MO UAEWASD1172560
Manufacturer;  FOSS
Date of Calibration: 30-31 March 2023 Foge 3o0d
Callbration paint: |/ T
Calibration rasult:
Reparting of Temperature
LUC* Sadtl uuC* Readi Stangard Uncartain
Flock Mo v o | Sty (490) || )
1 380 380 0.96 37774 21
2 380 380 .40 778 2.1
E] 380 B0 1.18 a2 21
4 380 380 0,44 377.18 L6
5 380 380 o1l 377 16
& 380 380 0.14 37780 1.6
7 380 380 1.17 37385 .1
8 380 380 Q.33 376.98 2.1
a 380 380 0.14 37418 2.1
10 380 380 0.96 ITASE .0
11 380 380 1.4 iTaH .0
12 380 380 .35 ITA06 .0
12 380 380 0.8 37705 1.6
14 380 380 2.38 37919 16
15 380 380 .50 37748 1.6
1% 380 380 .48 ITaNN 1.7
17 380 LT a.71 37760 1.7
18 380 380 035 a7 1.7
1% 380 380 0.84 ITT06 1.8
0 380 380 041 I7a.58 1B
Motz

-UUC* = Unit Under Calbration

-immersion depth of standard thermameter in tube kevel figh of sand & equal hester plate of UUC.

- Stability = One-half of the greatest maximum difference of measred temperatures at ane sensors,
for at least hall an hour after reaching steady state,

F-L5-005 Revisiar: (1] Dute: 20-04-65

aEErerEsuiBLNEGSEsaULETT TS

AL S B T S RS T ESUE TS

Froundaston ko Fdusing Dévlaprmeed fuansnal Fosed e
Food indusingl Laboraiony Senvice Cenfer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCE CIGESTION
Model: 2520 Serial Mow: 91794469
Resolution: 1 C ID N UAEWAS.OI1ZSED
Manufacturer: FOSS
Date of Calibration: 30-31 March 3003 Paged of 4
Calibration point: | i
Caditsration resuit: Cantinupd

Figuna 1. Location of Reference Standard and Block Disgram of Digestion Unit
TOP VIEW

e e
@e0®
D006
ol Ll
Ceee®

o
- UUC = Unit Under Calibeation
-Immersion depth of standard thermameter in tube level high of sand is squal hester plate of UUC
- Siabiity = One-half of the greatest mawmem difference of measured temperakunes at one sansers,
for at least hall an hour after reaching steady state.

The regert uncertainty of measwrement was based on standand uncertainty multiplied by coverage facior k= 2,
previding & kel of confidence of spproxdmabaly 85 %,

P00 Fanuian: 01 Date: 206485
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FOSS

Customer Service Report

FO55 5outh East ashy
IIRE Sirinees Buiding, J5th - 28ch Floor, Unit B 338890,

Sama IV Road, Hongten  Klengsosy, Rangkok, Thailand 10010

I Report No: |

6623

AT g

instument; TR

i Ervyinzoviog| Address;

Serial: | 31993052

Howrs Trawnl Ta Custamar Labaur Travel Frem Cestomes
Start e = EET 3
Finivh 5. 45 a0 mie] T 1732 Akt
ok Type
hoamian Special Standard
Mormal Courasy Vit \retallation £ Trainirg
Diseribuior P Oribauctding Humte In House
i ‘Warranty Repair (L]
igital lareice Sales Support Remate Othar
[ POy Quote Numbes: I ]
[ ratiee | [ contmstma | 1
Duetaits of Work | Test ‘Condition / States
T v NPT L PO — = —
= — B vy wih e
= prs . I N T R LS
- pipdes man, IO 20 PO, Qg
Haady for Use T Jox) | Notok |
Fart Mo: Baich L Sy |
| confiemn this repart i acsurate and somplete
Signed FOSS Siggrved Cuitomid
[T= Biropn Orroey Hame Esighey Boofpione
[ Wouild o be wilkng tn participste in o brief surery in rder (o fel us how we raie? I

wnanslumun

Installation Quali

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ §100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical

AB"s Application Notes,

2 Purpose

Thiz installation Qualification is designed to asare that;

3 Identification

| Description

| Kjeftec 8100 Distillation Liret

The Kjeltec instrament is received complete, with all required parts in good caondition,
The location of the instnament i environmentally and ¢rg¢|‘n_\micall_\- Suitabiba

The instrument 15 assembled and configured correctly
Suitakle eleciricity and water are supplied to il mstrument, see tble 2 for requirements,

Serial Number

FOSS Amalyiical AR

wcden

Tl 48 A2 a0
Fan 4 4 348

Jots ] i .o
Wty s i

wnanslumugu »

FOSS

Customer Service Report
[ om= ]

FOS5 South East Agia
3388 Srnrat Duiding, 35tk - 26th Flear, Une Ho. 3383,90,

Rarma i Aoad Klongton  Klongioey Bacgkok Thadarid 10110

| Report Na: |

6534

e B el L
[ Custnmer: i Yot omed Ty aeeryng lm'lﬂml;

[t | KT row Gee ] 413400t
Hours Trawwid To Cislamir Lahmur Trawel From Customer
S =5 B 441 s b ke Y. i s
Firiah Y L 1o gy
Job Ty
en Sgecial Stansard
e rral Courtesy Vist Iriatal atica Traning [
Distrbutor P Dabawrding uste In House
Irtemai Warranty Bepalr (1]
Digital Service Sales upport Mamate Oxher
[ Poituate Numiser: T ]
I PRA Typs | = | camtract b » |
Durtails of Work [ Test Contion | SEatus
T
B

L
lestnament Reacy for L | oo | Motow |
Part No: Batch Duseription
| eanfirm this repert i accurate and complete
Signed FOSE - Signed Customer
Nema LT el L] Yormhoe, bogreouns
W

Would you b williag 18 pariicipate In o brif sy in order to tel us baw we performed?

i

4  Control of Received Equipment

nanslumuny

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are
received as shipped on the packing list. For cach item listed, verify that the accepiance criteria are met. 1f sa,
write “Y" in ihe right column of the table immediately following,

Packing List ftem
Kjelte 8100 Distillation Uinit

Accessory kit, according to packing
ist

Handling device for digestion tub

-

Tanks with level sersors for Waste,
Alkali and Water

[ Apceptance Criteria

Pass/YIN) |

Ko visible damage, received in

undamaged FOSS Analytical's standard

shigping container
| Inchudnd, Mo visible damage, recesed in
ytical's standard

undamaged FOSS And
shipping container

Induded. Mo visible damage.

Included, Mo visible damage

Fecefver flask

| One digestion wube 250mi
| One digestion tube 100 mi

Induded. Mo vsible damage.

Includad. No visiole damage.

Tubs adaptar

I Iu-:ir\-. N visinle damage,

Liser marnsal

Ejeitec B100 Distdlation Lnit

| Quick quide

Spare parts manual

0N RGeS

Ejeitac B100 Distilation Linit

Kjelttar B100 Distdlation Unit

AN 300 inchaded
AN 203 inclyded

Cuslernvat Sopoart, L3 T3 T Ay, |

wnanslumugu »
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5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available

Werify that the instrument installation site meets the acceptance criteria given in the table below. If
50, write “¥™ in the right column of the table immediately following.

Location Requirements Aceaptance Critaria P (Y/N)
Adequate space for instrumens Dimensions ABxSEXES b |
AL supply avallable for insirument 200-240 ¥ 5
SOMG0HZ
Cument 104 lr
Cold water supply avaiable 2 Limin at 30°C Y
Drain For cocing wiater and waste (depending
on Iocal waste disposal legisiation) Y
Ambient temparatLne Max. 40°C ¥
| Amiient hurnidity Max BO% redative Y
Intermal fuses T104 AH F

Cumtormen Suppart, G300 TMZ S Rey, |

5.3 The instrument should be assembled and powered up
Connect the distilling unif to the power supply. Perform the stan up procedure and check that the
expected response is obtained. If so, write “¥* in the right colimn of the tnble immediately
following.

Action Expected Response PPass {¥Y/N)
Swiitch on the power The instrurnents start up and the seif test
will run.

The sample counter shows the number of 5
analysed samples since first power and
the Sofrware Version shows the version
of the Irstrurments software.

After start-up, Frogram 1 i loaded and
the Anakyse menu is displayed.

Turm on the cold water tap Ko visible reaction

Pross the “Manual® view The Manual menu is apéened ¥
Open the doar with the handle,

place the test tube and receiver flask ¥
in position, Close the door.

Select Dilution and press Start ‘Water is added to the tube Y
Select Alkali and press Start Alkali is added 10 the tube Wy
Select Stearm and press start ﬁ&r heating up, steam i entering the ¥

Select Drain and press Start The tube & drained ¥

Cawisrma Support, S003 7343 § fiew, |

wnanslumugn -

wnanslumugn

5.2

The instrument must be assembled correctly

Verify that all fubes are comect connected. If 5o, write “¥™ in e right column of the table
immediately following.

Instrument Tubing Connections Acreplance
Criteria [
b % Wisual r
wesification

by installer

]
W) )

o 8 150
/@ H:;.\ 7 o
B i ;
" @e e I; ‘ k 1
12 1‘11lo 5

Deionised wiater in (steam genarator)
Dreionised water in (diution water)
*) Fecesver salution in

Alkalt in

Paowear

Mert used

External tiration moduke

. Lewal sensors

5. Cealing water in {tap water)

10. Waste water out {tube drain vessel)
11, Drain

12. Cooling water qut (tap water

#) Oy on Kjeltec 8200

Lo I U

COmOMmET Suppor, S008 T242 Rew. |

wnanslumugu =

Summary of Deviations/Comments

Devintions from above requinenwnts are specified below and any comrective actions are nated.

Deviation | Ation Comment |

[ [

7

1Q Documentation

Upon sucsessfil completion and recording of all instructions above, sign and date this sheet below,
If required by customer, leave one signed copy with instrument.

1f customer’s internal procedures require fisrther reponting or witnessing of results, execute those
procedures as required,

Installed By: Pamnipa Ohnom

Com|

pany: Foss SEA

Customer Name: R T

Com

Dhate

Cnay

pany: Uriber Mealst ami_Enaim}g—

completed: Julyes, 2033

v Sepport, S008 T2 Rew. |

wnanslumugu -



Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel.

1 Intended Use

Kjeltec 2100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
Application Motes.

2 Purpose

This procediire is designed to fest the function of the nstrument sccording to factory test
specifications:

o Alkali volame
+  Distillation Aceuracy
= Dvistillation Repeatabdbiy

3 Identification

Description Serial Number
Ejeltec 8100 Distillation Unit, 200-240 v 50060 Hr q1 193052

FOSS Aaalytial A% el 4t 42 301508
Fa 305 700 3371 Ao T Fan +46 42 39050

Hil E-mand nupporiios di SE-261 71 Higankt E-rail Buppor it di
Deremark Wb v foaLgk Swvmden Wb ww. o dh

CUTRITmET SUPHONL B3 1286 e, 1

4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle is o convent ammenium {NHg} into nmmania (WH1) by asing an alkali

{MoOH) and thereafter steam distil it into a receiver Nask containing boric scid and titrate with

standard acid solutien using colorimeiric end-point detection. Ammonium sulphate, n substance

with known ammonia eontent, can be used io check the nccuracy of the distillation. The recovery is
ealculated from ohesined result

The weaiy to perform this test will be described in the following.

Chemical Check

s ammanium sulphate (NHyS0g gy = 9.5 % *)

Mol, weight = 13214 g/mol, Mitrogen content in ammonium sulphate (99,5 %) = 21.00% %)

Analysis conditions according to AN 300

Water 0 ml

Alkali 50 ml MaOk (40%ewiw)

Receiver solution 30 m| boric scid (4%)

Distitlathon time 5 minutes

SAFE 5 seconds

Titrant 02N HCI

For reagent preparation see Appendix A

1. Start the instrument and nan two blanks without chemicals according io above analysis
conditians, distil inte a receiver flask containing borie acid. Titrate with n standard acid

solution using colorimetric end-paint detection. If the blanks are bess than 0.2 mi continue with
the recavery jests;

2 Welgh0.15 g smmonium sulphate inio a fube. Prepare & samples {tubes).

. Run the six samples according 10 above analysis conditions. Titrate with a standard aeld
aolution using colorimetric end-point detection.

4. Caleulate the recovery according 1o below equations, Expecied resulis of recovery should be

1002441 %.
Recovery test Expocted result | Passed (Y/N)
Blank vakue {water blank} 0.05-0.20 mi "
Recovery
;‘!;ur;lq- e 95-101% "I-‘
Predsion | SD: &.6C 0 <1% ‘.‘

Cumtomer Support. GE1 TG § Rew. |
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4 Performance
4.1 Verify the dispensed volumes of reagents

Nate! To verify the dispensed volumes of reagenis a triphe test should be dane to be statistic
correct, Then calculate a nyean valse.

£ Choose “Manual™ in the mens, (When starting up the instrament Program 1 is londed)
2. Open the safety door by pressing Open and place a ube in the instrament. Close the safery
doar.

Water
1. Press Dilathon and then press Start. 80 ml of water will be filled {aito the tube.

2, Measure the collected water in 8 gradusted measuring glass and note the result in tahle |
hebow.

3, Check ncceptance criteria in the table and make the judgment if passed or not.

Note! If the water volume needs to be calibrated, go o 4,8.5 Dilution Pump Calibration in the
Ulser Manual,

Alkali
1. Press Alkali and then press Start. 50 ml of alkali will be filled indo the fube.

L Measure the collected alkali in a praduated messuring glass and node the result in mble |
below.

1. Check acceptance crileria in the table and make the judgment if’ passed or not.

Table I Volwme comtral

Test Expected result Passed [YN}

Water volume

I

Alkali volume

47- 34 ml L%

T Supporl, BOST TRAGS Ary, |

nanslummuny

") Notel Please also pote that the below calcalations must be adjusted if other purity levels of
SMNTHON I Salts are wsed. A certificate for the chemical supplier should be availablz

Purity Nitrogen content
995% 209% ¢
55,65 21.12%
99,7% 4%
599,8% 21.16%
T9.5% 21.18%
Mo 1Y
il = il o N 214,007 =100

Ve Nilrogen = l MJ 241.%3

I ot =

N'=Marmality of titrant to 4 places of decimal.

M
% Recovery = o B 10

2109

L] samfle

CARIINET SUPPONT, BO T246 | e 1
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5  Summary of Deviations/Comments

Dreviations from above requirements are specified below and any comective actions are noted,

Daviation Action Comment

6 00Q Documentation

Upan successful completion of fests above, sign and date this sheet below, I required by customer,
lenve one signed copy with inatrument.

If custamer’s internal procedures require further reporting or witmessing of results, execute thase
procedures &s roquired.

Performed By:

Company:

Customer Name:

Company:

Date campleted:

Custamer Suzpers, B001 7245 £ Rey, |

wnanslumuny

7.2 Calculation
18,8570 I,

e ORIy

e (4, +.4, +4,)

Mote! Concentration must be accarate to four digits, e 0.2000 M.

Mote! The colour change of this efficial procedure (ADAC 936.15) may be diffieult to see,
thenefore a pH meter or a mixed indicator (2.2, 0.1 g Methyl red and 0.1 g Bromacresol green in
100 m1 methanal) will make it much sagier 1o perform.

7.3 Receiver Solution
Baric acid 4 % with bromecresol green { meshyl red indicator solution

In vrder to obtain aceurate resubts the receiver selution is adjusted so that a small (0.05-0.20 ml)
pasitive blank is obtained when nanning a blank sample. The 4 % baric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 1 very hot deionized water. Mix and add
mose ot deionized water o a velume of about 9 1. Coel the solution 1o rosm temperature and add
100 ml of bromocresol green solutian (10 mg in 1040 ml meshanaly and 70 mil of methyl red
solution (1080 mg in 100 mi of methanol), Dilute 1o 10 1 with deionized water and mix carefully.

Nate? The addition of alkali is to achizve a positive blank valse, This shoubd, however, be kept
between 0,05 - 020 mi titrant, to obtakn good repestability when testing blanks.

Adjustment of the boric acid (s made by the following procedure;

1. Transfer 25 ml bariz acid solution to 4 recoiver flask and add 100 mi of distilled waser, If the
selution in the flask & sl red, titate with 0,1 M sodium hydrexide solution until 2 neutral
grey colour is obtained, Calenlate the smount of sodium hydroide solation necessary s adjust
the boric scid soluticn in the 101 flask with the formula: @l 1.0 M alkali = m| titmnt % 40

2. Add the calenlated amount of 1.0 M alkali solulicn te the boric acid salution. Mix

5. Tocheck proceed = follows using 25 mi of the boric acid solution. Run a blank. I the value of
this blank is high (0.5 mi of 0.2 M HCI) the boric acid is ineorrectly adjusted. This might create
irregular blanks. For correction add HCI directly into the boric acid tank, mix it carefully and
repent until & reading of 0.05 - 0.20 ml HC| is abmined, If 8 positive blank is not achieved, add
furilser small quantities of | M MaOH and repest the check until n satisfaciony value is
nchieved

Cussarmes SUpport, 6003 7254 /i 1
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7  Appendix A
7.1 Preparation of Reagents
7.1.1  Alkali

To convert amanenium infe ammonia an excess of sodium hydroxide is necessary,

Use 4060 g MaOH per lite of solution, Commercially availnble in concentrations up to 50 %. Do not
use concenirations ahowve 40 % as this will kead 1o crystal formatien impairing the function of the
pamps. I you can caly buy concenirations = 40 %, dilate it belore use.

7.1.2 Titrant acid, determination of concentration

Ta he ahdz to achieve nccurate nitrogen | probstn results, one must be quite sure that the HC1
{hydrochloric acid) concentration is what it is suppassd fo be. A titration against a predetermined
solution of sedium carhomate as described below is thus necessary. Incorrect HCI concentration can
oiberwise cause substantial errors,

«  Standard subsiance
‘Weigh appros, 10 g of anbydrous sedium carbanate (MaCO5), Use & mortas to make s fine
powder. Dry it for 1 b at 265 °C or 2 h at 200 °C. After eooling in n desiceator, transfir the
soddium carbonate to n beaker with a tight lid. Store it in & desieeator.

= Indicator solutions
Disselve 0.1 g methyl red in 1) m| methanol. Dissodve 0.1g romoenssol greea in 100 ml
mezthanol.

= Procedure
Weigh approx. 1.4 g of the siandard subsiance, using an analytical balance, ot the weight

WL Tramsfer the sodium carboste (o a receiver flask and add 40 m] of HyO (distilled or
didonized). Add & drops from each of the indicator salutions. Tiiraie o pink. Nate the amount
im ml msed (A ). Boil this solution for 8 few minutes. The solution will e green, Coal mpidly
to roons temperatare under running water, Continue the titration until the next pank cobour
change occurs, Nate nkso this volume

{A2). Baoil the selufion for a few minuies. Conl mpidly to roem temperature under ruanlig
water, Comtinue the titration until the next pink solour occurs. Mote also this volome (4.)

Mnte! Temperatare changes will influence the volume and the coneentration of the timant
solution. The working temperature of the titrant should approximate that of its temperatune
during stnndardization, ¥ temperature corrections ans necessary, sufficicnt scouracy may be
abitained by wse of a cormection fable. (AOAC 942.23)

Custamas Supgart, G001 TME Rew. 1
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Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PQ) applaes 1o the Digestion system 23082520 (including exhanst and scrubber wnit) amd
Kjeltec 8100 Distillation Unit manfaciured by FOSS Analytical, The user of the Instrument
parfiorms the PO.

2 Intended Use

The Digestion systeen {locluding exhanst and scrubber) and Kjeltee 8100 Distillaticn Unit are
inteiided for laboratory use analyzing parameters as specified in FOSS Application Notes,

3 Purpose
The guidelines are intended o assist the user in successfally developing Performance
Califications for the specific application{s) 1o which the instrument i applied,

The Performance Cualification {P()) includes the process of demonstrating that the Digestion
system 250872520 (including exhanst and scrubber unit) and the Kjeltee 8100 Distillation unit
consistently perform according io a specifiention approprisie for i routine use. Main sctivitics in
the PO phase are:

& Preventive maimenance
= On-poing verification wsts

This document suggests routines io fulfill the requirements for an scceptable PO but the final
procedure should be adapted to local routines for slmikar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeliee 8100 shoald be performed according to the instructions in manual, see
Ursier Manual Keltec 810078200 Distillation Unit, chapter 5. Maimtenance. A vearly service is
recommended (servics agreement).

Mainienance of the Dgestion block {inclading exhaest and scrubber) should be performed

sccording to instruction in the user manual, see User Manual Tecator Digesior, chapier 5.
Maintenance,

FORE Anplyticsl A%

W% Ssgerungade Ben
DIK- 340 e SE.263 20 Hagands .
Caairark: Sveden Wl v uan. o

Cuntorer Support, G503 THEE /. §
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4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
inerensed by adding a salt (K;304) io the digestion mixnre, 1t°s important thar the optimal ratic
between acid and salt is kept; plenss follow recommendation in AN 300 or suggesied procedures
far 2 specific kind of sample material.

Tee blisck tempernte itself can be controlled extemal by inserting n femperatune probe in the
inaended hole in the aluminium block (fromt row of holes).

Use the reagents and method procedure specified in AN 300, Use anly reagenis of recognized
analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent parity,

Signpestedd steandara meterial for internal quality comrol-

Ammonium sulphate [(NHL)2500), min. 99.5 % (mass frociion), wiih certified purity.

HNote: The above chemical is usually readily available with a certificate
specifying the purity.

Alwrmatively ammonium iran{I0) sulphate, (WH,); Fe (S04); x 6 He0, with certified purity may be
used,

Tryptophian (CyyHyxNp0x), minimum assay 99 % (mass fraction). Nitrogen content 137.2 phkg. Do
not dry in an oven before use.

Acetanilicde (CyHaNCH, minimum sssay 9% % (mass fraction). Nitrogen coment 103.6 gk, Do nat
dry in an oven before use.

Sucrase, (a0 ), with a nitrogen content of nat more than 0,002 % (mass fraction). Do pol dry
in an oven before use.

Blank Tests

Carry out 2 blank test following the curreatly used procedure for digestion, distillazion and titration
tnking 2 ml of water and aboud 0.7 g of sucrose insiead of the test portion. Keep a record of blank
values. If blank values change, idendily ihe canse.

Mote: The amount of titrant used in the blank test should always be greater
than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.3 Recovery Tests
Regularly run recovery studies s check the nceuracy of procedure and equipment:

= Nivvager loss. - Use L1 2 g ammonium sulphate and 0.67 g sucrose per flask weighted o the
nearest L] mg. Add all oiber reagents as stated in the method curmently wed (Kjeltahs, H:S04,
elc). Digest and distil under same conditions as for sample. Recoveries shall be =90 9%
Digastion fficiency - Use a test portion of minimum 0.15 g of iryptophan or acetanilide and
(.67 g secrose per flask welghed fo the nearest 0,1 mg. Determing the nitrogen conent
according o the corrent procedure in use. The recoveries of iryptophan shall be >98.5 %; ihe
recoveries of acetanilide shall be 99,5 %
= Distillation and fitration efflelency — Distil 0,10 - 0,15 g 00001 £ amrmanitio sulphabe,
amiiting ibe digestion step. The recoverics should be =995 %,
Note: Results less than 98.5 % or more than 101.0 % in either of the
recavery tests indicate fallures in the procedure andior inaccurate
eoncentration of the standard volumetric hydrochloric acld solution (should
be adjusted to four decimals accuracy according to procedure in AN,200)
Comnmer SUpSon, G503 T353 1 R, 2 lgﬂa’]sﬁﬂ’)uﬂu iy

FossCare™ Service Log

ﬂ—"lr||s|icetlll= for FOSS sales and service companies.

é
%
°
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6.1

5

External Quality Control Program
It & recommended to participate in an externnl quality control program, such a proficiency program
or ring test, with equivalent sample material 23 analysed within the labomtory.

Calculation and Expression of Results
o = LA0OT(V VN c100%
m

Where:
Wy is the nitrogen content of the saniple, expressed as a percentage by mass.

¥ is the numerical value of the volume of the hydrochloric acid standand volumetric solution)
used in the sample test, in millilifers, expressed to the nenrest 0.05 ml,

L8 Is i numerical valss of the voleme of the hydrochloric acid standard volumetric solation
used im the blank test, in milliliters, expresssd o the neanest 0.05 ml.

N Is the nunzerical value of the exact normality of the hydrochloric acid standard volumetric
solution, expressed o four decimal places.

" 5 the numerical value of the mass of the test portion , in milligrams, expressed o the
nearest | mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 z.

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltee 8100/820, chapter § Malitenance.

5.2 Maintenance Tecator™ Digestor

See instructions in User Manual - Tecator Digestor, chapter § Maintenance.

6 The Maintenance Record Charts
This recard charts are provided to assist you in keeping your system in good working order. Pleass

make eopies and use ihem regularly as they can often help us to help yoa in the unlikely =vent a
system malfunction,

Cutney Suppeet, S005 Y18 1 Ra. 3

z."lplplicahll: for FOSS sales and service companies.
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6.2.5 Yearly Maintenance

wnanslumuny
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Foundafion for incuairal Developmen Mational Food insifue

Food rdsmsl Laboraiory Serce Cerfer

Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGIMEERING CONSULTANT CO., LTD.
Address: 2 Sol Udomsuk 41, Sukhumyit Road,
10260
Page 1of 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Maodel: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 1302413
Operation No.: 2W02415-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated By scnuttapst Wiyamehat Approved by
Specialist { Mr.Pheraphat Tuandit )
Manager, Division of Calibration Laboratory
DGate of Issue: 10 April 2023 for the Team
Tha are for a P y ol iy 95 ¥h,

Tris Certificate k ksusd in accordance with the conditions of accredRation granted by the Thal Labository Accreitation scheme which
a5 assemsed the measurement capahility of the lboratory and its traceabiity 1 rengniaed national standards and b the LS of
messrement reslized at the mmesponding national standards: laboratory, This certificabe may not be reproduced other than in ful
cept with the prior written spproval of the Kational Food Enstitute.

L5008 Revision: 0] Date: J0404-65

i}

Cumamay SUP@T, GIES T3/ B 1

6.2.6 Exchange of Parts and Reagents Maintenance

Frarrrssusiugadidsan wlennts
AU M ER S U RN AR A TNEELS RS

Fourdancn for indusmial Devesiopment Masonal Food resue
Food rcusinal Labasahory Sevace Cerer

Verification Report

Certificate Mo EI0413-00E-01
Exquipmant: HEATING BLOCK DIGESTICM
Model: 2520 Serial Mo 91794469

Resolition: 1 ft IDMo. UAEWAS.DN1/ZSE0

Manufacturer: FOSS

Date of Callbration: 0-31 Manch 2021

Page 2ol4

Location:
Environment Condition:

Labaratary Roam, MATEONAL FOOD INSTITUTE
Ambiert Temperstre { 25 & 3 ) °%C
Relatve Humidity { 85 x15)%
Line Voitage: { 220 % 10 ) var

Candition of this results of Calibeation:

L. This instrumant was calbrated by insert standard thermooupkas type R into its haating blodk digestion and

enmpared fo temparature chtsined from reference standards themmometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
= Al data shrw bakaer ware final wakses and tha Infial data may be ebtained upon requect,

2. Reference Standard Instrument ;

Instrument Madel Sarial Mo, Cartificate Mo, | Due Date Through
(Dngital Thesmomater T B BRI L bR MM, Technical
with Thermaoosuple Ty B TC#U-L0N | CHELHL- Y TR0 FHe-zm Conter Laborabony

3, This certficate is traceable to intermational system of units (51 Units).

4, This cerificate was certified only for the instrument we calibrated,

5. This result of calibrabion was found acourmte as shown on date and place of @libation ondy,
£ Condition of Calibrabed kem = Good

LILIC* Dessiription
Time: of Ricaed Houe 30 Minute At 380 ¢
7. Besult of Calibration - E ‘Withiaut acjustment D After adjustment

F{5000 Riremen: 01 Dati 200445

111

art, G303 T3]/ Ry 7
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» Fourdaton for indusinel Deesiopme s MNatonal Foodd meitue
» Food nousing Laboraony Savecs Covmar

Verification Report

Certifieate No.: 2302413-001-01
Eguipment: HEATING BLOCK DIGESTION
Modsl: 2520 Serkad Mo.; 91794469

Resclution: 1 G ID Mo UMEWAS011/2S60
Manufactumr;  FOSS

Date of Calibration: 30-31 March 2023 Paga Tof 4
Calibratian paint: 30 °c
Calibration resuli:
Reporting of
LILC* Satti uuC* Raadi Standard Unosrtainl
Rock Bay e ey | S (47C) | ot )| (2
i 380 3080 0.8 ITT4 2.1
2 380 380 a.40 ayra a1
3 380 380 1.18 Irraz i1
4 380 380 0,49 377.19 LE
5 380 380 a1l 3773 1.6
& 380 380 0.14 37780 1.6
7 380 380 1.17 3731485 2.1
E) 380 380 833 Rt a1
9 380 380 .14 3.8 a1
10 380 380 0.96 I7R.55 2.0
i1 380 380 1.04 37834 2.0
1z 380 380 0.35 I7R.06 2.0
1% 380 380 LE!] rrgiLy 1.6
14 380 380 a.38 Bl 1.6
15 380 380 .50 7748 1.6
18 380 380 0,48 37833 1.7
17 380 380 0.7 ITTED 1.7
18 ctii] 380 a.35 e 1.7
1% 380 380 0.84 377,08 1B
mn 380 380 041 37a.58 1.5
Mate:

«WUC® = Unit Under Calbration

~Immension depth of standand tharmdmetar in tube level gh of 53rd 5 equal haater plate of UL,

- Stability = Ore-half of the grestest maximum difference of measured bemperstures at ane sensors,
for at ksast half an hour after reaching shéady state,

F-C5005 Revision: 0L Dube: 21-04-65

ARFrESLATR AN SR RE TS
I l I ALELEMsAaUUBM S aRE TS5Ua 1M 1S
. Fourdanon fon rduemal Deveslopmant MNanonal Food nssuse
#  Food indusirial Laborsiory Senvice Cender

Verification Report

Certificate Na,: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Modal; 2520 Sarial Nou 91794460

Resalution: 1§ AC 1D Moo UAE.WAS.011/2560
Manufacturer;  FOSS

Data of Calibration: 3031 March 2023 Paga 4ol 4
Calibratian paint: 8/ i
Calilsration result: Cantinued

Figure 1. Location of Refererce Standard and Black Disgram of Digestion Unit
TORF VIEW

an/o

Sensor Installation Location
hote;
- UUC* = Unit Under Calbration
~Immersicn depth of standard thermomatar In tutia el high of sand is equal heater plate of LT,
= Saabiity = One-hall of the greatest masimum diference of measured temperatures At one sensors,
Fior @b baast hail &0 hour &Mer resching Sleady stabe.

The regeet uncestainty of measurement was based on standand uncertainty multiplisd by coverage factor k= 2,
providing a level of confidence of approdmately 55 %,
i’
........ S —

P05 Rairian: 01 Cae: 303405

DQE Services Co_Lid.

THQE Services Co,Lid

DQE Seryices 2250 Ladpmo-Wenghin 35, Ladprao-Wamghin Ha. Ladpeas, Ladpran, Bangkok 10230 DQE Services W Soi Ladprao-Wanghin 55, Ladprao-Wnghin R, Ladprea, Ladprao, Bunghok 10230 g
oms + +66 (012 538 2054, Email - dueservicrsnfogmail com Thome 1 6 (112 $38 2044, Email - dqeservicesindorf gmail.com ey
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP21-007 Page 1 of 5 Certificate No.:  SP23-007 Page 2 of 5

Customer :  United Analyst and Engineering Consaftant Co. Ltd. (Head Office)

Address : 3 Soi Udorssuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  1TNV-Vis Spectrophotometer

Manufacturer ¢ Hitachi

Muodel = U-1900

Serial No.:  2021-064

1D Mo, = UAE WAS (062552

Reccived Date 1 6 January 2023

Callbration Date : 6 January 2023

Issne Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : Approved by :

{ M. Tanzwat Ristidach ) [ Ms. Chonthicka Sangngens |
Technical Manager Qusliry Manager
The calibratian seslt & apalied only o the dbove calibrated fem e was find sceanis as saeen on dase ard plaze nf calbzon miy
The measrersssi capability of the laéorstory and ity trecsbdity m recognied ratiosal standands snd (e b of measuesmion roal ed @1 the oomesposdieg

el seredrds liberatory. This cortifieate ooy not be reproduced ofser than in full ewcepe with B priar writin sppresd of the DOE Servioes Ca. Ll

Environment Condition :  Ambient Temperature 25 = 5 C
Relative humidity 53 + 20 %RH
Calibration method : In-house method CP-0] Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificats No. Duge date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 15757 95929 22 October 2023
Wavelength Sandand set 25808 45916 22 October 2023
Wavelength Standard sel 25758 95915 22 Oetober 1023

nanslumun

FM-TOE-02 ROI 1112021

Traceability This certification is traceable to the Intemational System of Unit maintained at National -

Institute of Standards and Technology (MIST) through Stara Scientifie Limited

Spectral Bund Width of UUC: 40 nmo

Scan Speed of UUC ;200 nm/min

Sean Interval of UUC ;. 01 om.

Resolution of UUC : Photometric 0001 Abs,

Wavelength 01  nm.

wnanslaumuqu
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DRE Services Co,Lid
DOE Seryices 3 Soi Ladpran-Wanghin 55, Ladprao-Wanghin B, Laufpran, Ladproo, Banghik 10230
Phone - 66 {012 538 2054, Email : dyesenacesinfaigmail.com
REPORT OF CALIBERATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Resolts @ Without adjustment
Photometric Accuracy :
Wavelempth CRMs Values UUC Resding Correctian Uneertainty Coverage Tactor
{nm.} (Abs) {Abs) {Abs} (Abs) k
LD 0.000 0.00on 0028 roo
05787 0,575 0.0037 0.0031 100
= 10290 1044 0.0050 00,0029 .00
21900 2.181 LR 0.0080 .00
00000 0,000 00000 0.0028 200
i 05607 0,558 Q0027 00,0034 100
1.0247 1.0z1 00037 00035 200
21229 2115 QonTe 0.0081 2.00
(L0000 0.000 Q0000 0,0028 .00
e L5236 0.520 [LELIELT 0.0030 2.00
09634 0961 0.0024 0.002% 2.00
1.9763 1.968 (LD0RS 00070 2.0y
Loonn 0.000 Q0000 0.0028 2
05191 0518 00011 0.0031 2.00
i 1.0003 1000 LV iE] 00033 2.0
1.9987 1,603 (057 0.0084 2,00
L0000 0.000 OO0 0.0028 2.00
05523 0352 CLOO0S 0.0030 200
o 10809 1.082 IR 0.0030) 2.0
20381 2031 00081 0.008D 2.00
LEECE] XLl L0 00028 2.0
i 0.5601 0.562 0001e 00032 2,00
1.0512 1.052 -0L000E 0.0030 2,00
1.9294 1923 0.0064 A ' "

FS-T08-02 ROT 1711728310

DQE Servives Co. Lad.
DQE . 32 Sod Ladprace Wanghin 55, Ladpran-Wisghin Rd., Ladpraa, Ladprec, Banglok 10230 A
Phome : b (012 338 2054, Emadd : dgeservicesinfoiigmall.com o o
REPORT OF CALIBRATION
Certiflcate No. : SF23-007 Page 5 af 5
Wavelength Aceuracy :
CRMs Values UTC Reading Carrection Uncertaimiy Coverage lacior

(mma.) {nm.} (mm,) .| &

241,52 24408 074 I} 2,00

179,440 TR S 01,50 0a% 1,00

28R.TO 1580 0.70 018 200

12 335 0.72 01 200

I61.26 3605 076 alg pE11]

41848 4178 0.68 021 100

448,70 4439 0.E 018 200

43xam 4525 030 .18 200

460006 459.5 056 018 2.00

53690 536.0 090 0i1g 2000

63794 &37.1 (2] 018 200

#4074 4400 074 018 200

412 4715 072 D.1E .00

51370 $13.0 U] {INF] 2.00

52872 4280 072 UNE] .00

74,60 3740 ) {[F.] 200

SB5.48 BB ILER 20 2.0

GRA.63 GE4.D 062 R i)

T40.27 7400 027 0.20 el 1)

T4R.IR T47.5 078 018 1 1)

EUEA [ 0.5 066 o1g a0

879,70 A7940 0,70 [IRE] 200

Resrark @ < LT = Lni Uraer Calinration
- WA = Nt Avaishle
- The resalt expanded useemuinly sl messarcessal U 5 simal o Be sndind usecriinly of sesurement mukiplicd by ibe coverags bior i,
which for 2. narreal diinution comenpords @ 3 caverags (eobabl iy of apprexirasily 33%

o wnmslumugy

PTG R 0002081

- End of Certificate -

DMQE Servipes Co_Lid,
Dui 32 Sai Lodprecs-Wanghin 45, Lad, Wanghin Rd, Ladpran, Ladpran, Bangkalk L0250
Services T e e
[Phare : +& (012 338 2034, Email : dgeservicesindo(iigmail. com
REPORT OF CALIBRATION
Certificate Mo, ¢ SP23-007 Page 4of5
Photometric Accuracy @
Wavelength CRMs Values UL Heading Correctlon Uncertalnty Coverage factor
{nm.) {Abs) (Aba) (Abs) {Abs) L]
5 (L0000 0.000 L0000 (L0050 2,00
0.7478 0.743 00048 0.0057 2,00
i (0000 0.000 00000 0.0050 2,00
[R50 0861 00076 00059 2.00
. L0000 (000 LA ] 0,050 2,00
0.2912 0291 L0002 0.0051 2.00
45 0,000 0000 D000 00050 2,00
00,6448 0639 00058 0.0055 .00
]
naslupmugu

FM-T08-01 ROL L1020

DOE Serviess CoLid,
DQE Services 32 Sol Ladpme-Waghin 35, Ladpmo-Wanghis Rd., Ladpean, Ludpras, Basgok 10230
Phose ; +66 (012 338 2034, Email ; deeservicesinfo@gmall.oom meTm s

CERTIFICATE OF CALIBRATION

Certificate No. :  5P23-008 Page | of 5
Customer :  United Analyst and Engineering Consultant Co., Led. (Head Office)
Address : 3 Sol Udomsiik 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 213

Equipment :  [V-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Sertal No, :  Z1EZ2-00%

10 Mo, ¢ UAEWAT.051/2564

Recelved Date 1 6 January 2023

Calibration Date : & January 2023

Issoe Date ;10 January 2023

Condition Instrument : ~ Used

Calibrated by : Approved by :
{ Mr.Tanawus Rimidoch }

i Ma. Chonikicha Sangngemn |
Technical Munager Oty Manager

The calaration resull i sppbied oty t tke shove calibrated kom asd was frund sccura s shown on dae snd plecs of salibowion caly.

The mamurmmant capabiliy of the ooy and it treasiiity w0 reoogeized natons) sandonds k8 18 e el of Sssursmen fealived sl (e oo fing
ratiaral stasdards lsharatory. This cenifican may naot b Teprodiced other T in A48 Exsept Wi the price wrimen appraval ol the DOE Services Co, Lid

wnanslaumugu

FMI0R-02 ROL 11000021
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DIE Services Co. Lid.
DQE Saryices 32 Soi Ladpeas-Wamghin 55, Ladpeno- Wasghin R, Lodpess, Ladpeao, Bsaghak 10230
Frone ;i [0)2 333 2054, Email : dgeservicesinfog® gmail com

REPORT OF CALIBRATION
Certificate No. ¢ SP23-008 Page 2of3
Environment Condithon :  Ambient Temperature 25+ 5 *c
Relative humidity 55 =20 %GRH

Calibration method : In-house method CP-0T Based on ASTM EZ73-08

Certified Reference Materials ;

Matesial Serial No. Certificate No. Duse date
Absobance Standard st 25760 95935 22 Oxctober 2023
Ahsabance Sanndard set 25757 95929 22 October 2023
Wavelength Standand set 25806 95816 22 Oxctober 2023
Wavelength Standard set 25758 95915 12 October 2023

Traceahility This certification is traceable 1o the Imemational System of Unit maintained at National -
Institute of Standards and Technology (MIST) through Starma Scientific Limited

Spectral Band Widthof UUC: 15 nmo

Sean Speed of UUC : 200 nm/min

Sean Interval of ULIC: 0.1 nm,

Resolution of UUC : Photometric 00000 Ahs,

Wavelength 01l nm

nanslumun

FM-708-82 ROL 10 17021

DMJE Services Ca L.
12 S0i Ladprac-Wesghin 35, Lodproc-Wanghin Rd., Ladpeno, Ladprao, Bangkok 10230
Das Services G
Phame : +66 0)2 538 2054, Email : dogeservicesinfofE gmail com
REPORT OF CALIBRATION
Certificale Nao, : SP23-008 Page 4 of 3
Photometric Accaracy ©
Wavelength CRMs Values ULC Reading Carredtion Uneertaiaty Coverage facter
(mm.} {Abs) Ahs) {Abs) (b L
235 00000 0.000 00000 0.0050 200
0. T47E 0.744 00038 0.0057 200
S (D00 (1.0 00000 00050 200
(BARG 0,863 00058 00059 2.00
¥ 00000 00,00 0.0000 00050 200
02912 0,290 oz (51 .00
350 0. D000 0,000 00000 00050 200
06448 0639 00058 0.0055 200
]
enaslumugu

FRRTE-AT ROI 1/ 0202E

DOE Services Co. Lid.
DOE Seryiges 750 Ladprao-Wanghin 3. Lodpras- Wanghin k., Ladpron, Ladpeeo, Banghok 16230 e
Phone : +66 (002 338 20584, Emadl : dgeservicesinfo@gmail com T e
REPORT OF CALIBRATION
Certificate No. : SP23-008 Pape 3 of 3
Calibration Results : Without adjustment
FPhotometric Accuracy
Wavelength CRMs Values | UUC Reading Carrection Uncertainty Coveruge fctor
{mm.} (Ahs) {Abs) (Ahs) {Abs} &
0,0 1.k 1 (e k 10.0028 200
430 05787 0.574 U7 0.0031 200
L0490 1044 0.0050 0.0029 .00
21900 2,182 0. (080 0.0080 200
0,000 0,000 0,000 0.0028 .00
0.5607 0.558 0.0027 0.0034 .00
o 1.0k247 1021 00057 0.003s 200
21229 2114 0,009 0.007% .00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 00036 00030 2.00
e 0.9634 0.9610 0,034 00020 200
1.9763 1.969 0.0073 0.0070 .00
0.0000 0000 0.0000 0Lo02E 200
0,591 0.518 0.0031 Q0031 200
- 1.0003 0.997 0.0033 0.0033 2.00
19987 1.991 0.0077 (L0084 2,00
0.0000 0.000 0.0000 0.0028 200
S0 0.5523 0.550 0.0023 Q0030 .00
10808 1.078 0.0029 000G 200
20391 2032 0.0071 (0080 2.00
0.0000 0.000 10,0000 00028 200
43 (L5601 0558 0.00z1 (L0031 2.00
1.0512 1.049 0.0022 00030 2,00
]
L 2 | oW | Shsnslumatiay

FM-786-02 ROD 11 L2020

DHOE Services Cn, Lid,
DQE SERTCES 32 Sol Lodpras-Wanghin 55, Ladproc-Wenghin Rd., Ladpma, Ladpran, Bargkok 10230 A
Plone : 166 (012 538 2054, Email : dgsservicesinfof@gmail.com ]
REFORT OF CALIBRATION
Certificate No., : SP23-008 Page 5of3
Wavelength Accuracy :
CRMs Values | UDC Reading Correction Uneertainty Caversge factor

(mm. {mm.| (mm.j (mm.} &

241.72 2410 072 I8 2.00

27945 27RE 065 018 200

IRTEI 2879 .09 018 2.00

334,06 335 056 018 2.00

360,93 3005 043 als .00

418.59 418.0 LE 018 200

445,94 4458 014 18 .00

45366 453.0 D66 0l il ]

460.02 459.5 052 [ER 1.3 0

536,59 536.5 o9 018 11

HIT08 G380 042 018 1]

431,38 4306 (%] 018 .00

4TEA0 4T 040 014 200

SI3AT SIX0 0.47 I8 1] Limy

51888 5185 038 018 o0

BTER 5737 -0.53 018 .00

SB5.35 5850 035 0.20 .00

ai4.40 a4 040 018 .00

TA0T2 404 022 0.20 2.

T48.55 485 [{R152 0.18 2.0

20703 8070 o 0.18 2.00

B70.28 E79.5 0.2 018 2.00

Remark © - UL = Unie Under Cakirration
- MIA = Nt Avilabie
* The result expanded encertabaty of messareman L i3 swad 55 99 sandand uncal iy of meassenam mallipied by e sresags otk ,
s S & ponmel distribulion comtipands o § sy prababify of spprainaidy W

= Inkcasas mon TIS] accrediiad

wnanslaumuqu

P 0ofe2 ROE 1103031

- End of Certificate -



TECHNOLOGY PROMOTION ASSOCIATION (THA

ND-JAPAN)  §7 i
DIAPAND  SUECEMRA g =

ERVICES |
3408 PATT AN AKARN ROAD 508 1K SUARLUANG. SLAKLUANG BANGROK W4

- P - s AEG.TH TISTS
TEL SITI7-M0027 FAX 01710038 Setmemn e

Cort. Mo, 22THWA1Z232

Page.: 1ol 3
. PR T .
Certificate of Calibration
Equipmant : BOD Incubaior
Manuiacturer : Area
Modal : UiC4-1320
Serial No. : -
1D Mo LIAE WAD.O0X2E50
Submitted by : Linited Analyst and Engineanng Consulant Ca, Lid,
A Bai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Banghak 10260
Location : Lab Flaor 2
Received Order @ 15 Aupgust 2022
Calibration Date ; 15 Aupust 2022
Ambient Temparaturs ; (2ax10)°C
Radative Humidity | (50+30 )%
Calibratad by : Hunchit Promarat
Approved by B
Approved Signalary
{ ) FPomthippa Tameyakul
[+) Malea Butkrues
{ ) Suwit Imjai
Issue Date : 18 August 2022
o e S
- B
enaslumugu
A 0044201
Equipmant - BOD incubator Cert. No.: 22TM1232
Condition As-Recelved ; Lised ibamy Page.: 3af 3
Reference © ZA0001 BE0OGC-
Resuit of Calibration - [ *] Without Adustment
Function af UUC*:  Temparsture Scurca
Fresh air setting : Hat Availabie
Calibration | WUC* uuc* Tampa T e Overall Cavarage
Point | Satling | Reading stability unifermity Varlation| | Factnr
{"C) b [C) {="C) {*c) (¢ (='C} K
200 19.6 19.5 0.38 0.38 1.1 o470 2
Calibration Maasured Temperature | “C )
Pairl Pesitlan
t¢y [ 4 T 2 T & T a4 T 5 1 & | 7 | ®m [ &pen
20.0 20050 | 70264 | 18851 | 19.771 | 1B.62B | 20163 | 19886 | 19828 | 20001

Average” : The average of 30 valuas in each position.
Temperature stability : One-half of the greatest masximum difference of messured lemperature &l any one senso
Temperature uniformity : The maximum diffarence of measwred tempersiures al 8y sansors and e measured
temperature at tha raferanca location which ara obsarved &l Ihe same lime or &l as closs an obseralion ime as
possible 1o cetemming the lemperatune patiem of homogenadty wilhin tha chamber under sleady-slale conditions,
Overall Variation : The Difference of e maximum and minimum messurad lamparatires throughout ceervatian
UUG* = Unit Under Calisration
Mole @ The reported uncerainty of measurement was incliaded stabidity and axcluded unicrmity .

The reparied uncertainty of measurement was based on a sliendard uncertainty muSplied by a coversge
faclor k, praviding a level of confidence of approsimately §6 %

~ola-

neslumuau
a 1121246

Equipmant : BOD Incubator Cert. No.: 22TM1232
Condition As-Recalved @ Used am Page.: 2 of 3
Raferanca : 2208-018500-1

Procedure Used :-

Callbration wana conducted wsing calibralion procadure CP-0TO2 according 1o direct measurement
mathad with Data Acquisition which connectad with Regislance Termpersiune Debector | RTD ).

Thia temparature scale used wes Dased on (TS-90.

Condition of this resuit of calibration
1, Refarence standard instrument:-
Ingtrymant Modal Sarial No, Cart. No. Due Date
1) Dals Acquisition IET0A MY44035217 2ILMED 23 Dec 2022

2. This canmificata i valid only 1o the item calibralsd on dale and place of calibration
3. This ceeticalion is lraceatle io tha Internabional System of Uni,

Result of Calibeation = (* ) Without Adjustment
Functien of LUC* © Temperature Source
Fresh air setting : Hot Avallable Environment during calibrafion
Beginning |  Finished
- a Temp. | °C 28 28
REL.Humid. [ % ) &1 =
H 3 wd AC Supply [ Vel | 27 227
H Ll
Pasition : Rl S0,
i 10 Mo
m’?‘&q}'—‘{} / 1 16-10RT0-01
i) 2 1B-10RTD-02
W 3 1B-10RTD-03
Probe Installation Details - Dimension of Ghamber - 4 1E-10RTD-04
an W em s oha ot 5 1B-10RTD-05
e W em Vi i B 1B-10RTD-06
e W em e i i T 18-10RTD-07
s 4 [ 18-10RTD-08
EanacH S @iref) | 18-10RTD08

naslumugu
a 1121247

g,

TECHNOLOGY PROMOTION ASSOCTATION [THAILAND-JAPAN)

CORPORATE SERVICES 3 EQUIFMENT CALTRRATION ANE TESTING SERVICES }e{,::_‘-x.ﬁ,-
S50 PATTANAKARN ROAD S04 18, BUANLLY 3, SN LN LA RCRODR 11730 L

wacTmL TR
TEL.0:27 LR L] CALEIEATION S

Cort. No.: Z3TM3TZ

Page: T4l 3
Certificate of Calibration
Equipment : BOD Incubatar
Manufacturer : ARCO
Model : UR-1320
Serial No, : -
ID No. : UAE MWAD, DOBISEED
Submitted by : United Analyst and Enginasdng Gonsuitant Ca., Lk,
3 5ol Lgomsuk 41, Sukhumvit Rosd,
Bangchak, Phrakhanang,
Bangkok 10260
Location ; Lab Floor 2
Recelved Order @ 11 Agnl 2023
Calibration Date : 11 Aprl 2023
Ambient Temperature : (26410} "¢
Relative Humidity : (50430 ) %
Callbrated by : Hnsda Malas
Approved by : ,,
Mppraved Sigratory
{ .1 Pomthippa Tamayakul
IJ"l] Malea Butkruas
[ ) Suwa imjai
Issue Date : #4 Apnil F0E3
The Uncertainties ure for & confidence probubility of approsimately 95%
This cefiionte wwy ol e iepaihiced oifer s wdpl itk e prias T
diagensa] ol v B of Cinepanone Serwices 3 Biquip Calibrion sl Teitg Sordos.
wenanslueunu

A DD53361
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Equiprment : BOD Incubator Cert. No.:  J3TMaT2
Condition As-Received :  Usad Hem Page: Jof 3
Refarence 2304-01560C-3
Procedure Used -
‘Calbralion weare conducted using callbration precedurs CP-OTOZ acconding 1o dirssl measursment
mithad with Data Acquisition which connecbed with Resisiance Temperalune Datector | RTD .
The tamgeraiure scake used was based on ITS-80,
Condition ef this result of calibration
1. Refaranca slandard instrument:-
Instrurment Model Serial No, Cert. Mo, e Dabe
1} Data Acguisilion 32072 MYSE00E411 ZAIMIGE 28 Now 2023
2. Thig cerfificate is valid anly ko the iiem calbrated on dale and placa of calibration.
3. This cerlificatian is iraceable to the Intamational Sysbam of Unit.

Result of Cakil ign ;= [ ™) Without Adjusiment
Function of UUC" : Temperalura Source
Fresh air seiting - Mol Avaiable Environmant during calibration
_| Beginning Finishad
Temp. [ °C ) 27 28
REL Humid. { % ) 44 41
AC Supply { Valt ) =] 2
Pos : Ref, Std.
H 10 Ha.:
1 20RT0-21
/ 2 RTD-22
o
=, 3 20RTD-23
4 20RTD-24
5 20RTD-2'5
8 20RTD-26
T ZORTR-27
Probe Installation Details : Dimension of Chambsr | Ll FRTL-28
e W o oa We 9 {ret.) FORTO-2D
b= W om W= 12 m
6= W om H= 12 m
Capachy = oE m
.
tenanslumunu
a 1158257
sren
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) =
CORPHRATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES  7=m=ondt
5344 PATTANAKARS ROAD SO 18, SUANLLANG, SUANLUANG BANGEOK 1050 b el e
TEL TA0T9  FAK. 02719540 CAL M EATHON OEE

Cerl. No.: Z3TM3TS

Page: 1al3
Certificate of Calibration
Equipment : 80D Incubator
Manufacturer : ARCD
Madal : UR-1320
Serial Mo, | -
IO Mo : UAE WAC.O1 82551
Bubmitted by : Unitad Anatysl and Engnearng Consulant Cg., L,

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

Bangkok 10260
Location © Lab Flosr 2
Racalved Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temparature : (261 101°C
Relative Humidity : (50£30) %
Calibsrated by ; brisda Malea
Approved by : ‘

Approved Signatory

{ .} Pamthippa Tameyakul
¢} Males Butkruea
{ ) Suwil imjai
lIssue Date : 24 April 2023

The Uncertainties are for o confidence probability of nppreximately 95%
T

uiy 1o e pepredpecad o ol e

fpgemea Servim 3

tenanslumuny
A 0053360

Equipment : BOD Incubtor Cerl. No. 23TmMarz
Conditian As-Received : Used lem Page: 2of3
Referarie ; 240156003
I - {* ) Withaut Adustment
Function of UUC*: Tamparsiure Sounca
Fresh air seiting : Mot Avallable:
Calivration| UUC* | WUG* | Temperatura Temperatura | Cwerall [Cowerage]
Fuoint Sebling | Reading stability unifermity Variation| Facior
{6} | ()] ("c) {x°C) () (el L3
200 200 | 138 040 072 0.87 2z
Calsbralion Maasured Temparalure [ "C ) Uncartainty
Prieit Positian
(G} T | 2 | 8 | « | 5 ] & | 7 | & [oweta] (¢)
200 | 20206 | 20.278 | 19.848 | 19,861 | 20313 | 20,568 | 10,687 | 19628 | 19.755 0.5

Avarsge” | The average of 30 velues in aach position,

Temgarature stability : Ona-hall of the graaast madmum dffarence of measured temparature 2t any one sensar.
Temparsture uniformity : The masmum diferance of measured iemparatures 2t amy sensors and the messured
tamperature 81 the referance lacation which are observad at the same time or at as close an obsarvation fime as
passible to determine $he temperature patiern or homogeneity within the chamber under sleady-atale condions,
Oreerall Warialion @ The Differance of the maximum and minimum messurad temparatures throughaut absarvation
WUC* ¢ Unil Under Cabbrason

Mote : The reporied uncerlsinty of measurament was included siabilty and excluded wnifommity

The reparied unceriainty of measurement wes based on a stendard uncenainty muttiplled by a coverage
factor k, providing a level of confidence of approsmately 55 %,

oo
tenanslumunu
a 1151821
Equipmant : BOD Incubator Cart, No.: 23TMIT5
Condition As-Received :  Used tem Page: 2af 3

Ralorance : 2304-01580C-2
Procedurs Used =
‘Calibration wers canducted using calibration procedura CP-OT02 sccording 1o direct messurermnent
migthod with Dats Acguisilion which cannected with Resistance Temparature Datactor [ RTD ).
Tha temparalune scalé usad was based on (TS-80,
Condition of this result of calibration
1. Reference standard instrument:=
Instrisment Modei Serial No. Cari. No, Due Date
1} Data Azquisitan IETZA MYES003411 2ELM1ES 26 Now 2023
2. This cerificate i5 vabd only 1o the Rem calbraled on dals and place of calibration,
4. This cerdication ts tracaabila 1o he Inlemational System of Uni,
Resuit of Callbration - { *] Without Adjusiment

Temperature Source
Frash air setting : Nat Available Envirenment during calibration
i Finished
Temp. [ °C ) 2 [
REL.Humid. [ % } 42 45
2 - AT Supgly [ Vall | 28 220
3
1 3 q
gt Bosilions | e Ay
M i 1D Mo.:
g i 8 1 TORTD-211
L 2 FORTD-22
i ,-;,Q/‘U-"",D o 3 2ORTD-23
— 4 SORTD-2i4
W 5 20RTD-25
B J0RTD-26
7 BORT D27
Prabe InstaRaticn Detsils : Dimension of Chamber ; L 20RTO-2%8
a» 10 em o= DEZ m  irat.) 20RTC-20
me S o W= iz om
E= i em H= 13 m
Capacty = D88 m*
'
wenansluuny
a 1158253
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Equipiment : BOD Incubaor Cart. Mo.; 23TM3TS
Condition As-Racaivad : Used Bam Page: 3af3
Rafarence : 23040158062
Rasu mation ;- ("] Withoul Adjustmant
Function of UUE" : Tempanalue Source
Frosh air sefting : hot Awailale
Calibratian | wug® | wucs | Temperaturs Temperature | Ovaradl | Covenage
Point | Batiing | Reasing|  stability uniformily | Variation| Factor
(ch (e) | (e (27C) [ [’ch k
W0 | ;o | 2o 0.8 04z 12 z
Calibratian Measured Temperature [ “C )
Paint Position
(e} 1 | 2 | 3 | & | 5 | & | 7 [ ® [egery] (s'c)
200 [ 20040 [ 20470 | 20263 | 20093 | 19.749 | 19704 | 19.920 | 20.191 | 20020 | 066

Average” ; The awaragae af 30 values in sach posilion.

Temperature stability : One-balf of the greates: maximum difference of measured lamperstuna al any ona sansos.
Tamparating uniformity : The masimum dffsrence of measured iemperatures at any sensors and tha measured
temperatung & the raference location which ane observed of the same $me or al as dose an ohservalion ime as
possible o oeteming the temparatune pattam ar hamogenaity within the chambes undes sleady-slals condilions.
Owverall Variation : The Diferance of fe maximum and minimum measured temperatunes throughou! observation,
LAUE™ : Unit Undar Caibration

Male : The reported uncertanty af measuremant wis inchiged stability and excluded unifomity .

Tha repared uncarlsinty of measurement was basad on a standard uncerbainty mulliplied by a coverage
factor k, providing a lewed of confidance of approximatesy 85 .

-olio-
onenslumuny
a 1158258
Equipment Incubator Cerl. Mo 23TM729
Condition As-Received :  Usad lam Page: 2ol 2
Raferance | FAA-D461 OC-F
Procedurs Used -

Calibration were sanductsd using calibralion procedura CP-OTO2 according fo direct maasunamant
mathod with Data Acquisition which connecied with Resistance Temperature Datecior | RTO ).
The femperature scale used was based on [TS-80.
Condition of this resull of calibration
1. Ralerenica siandard irsirumant:-
Instrument Moded Serial No. Cerl No. Diue Cate
1 ) Data Acquisition 348724 MY STO1ET 11 2zZLME3 02 Jul 2023
2. This caricale is valid only o the ilem calibrated on dabs and placs of calibraban,
3. This canificalion is racaable to the Intamaticnal Syslem of Unil
Rasailt of Calibration ;- § %) Withou Adjustrient

Function of LUGC® ; Taemparahura Seunce
Fresh air setting : Closa Enwiranmant during callbration
_ Beginning | Finished

Temp. ("C ) 20 21

_&/ REL Humid, | % § Tz i

2 4 AT Suaply [ Valt ) 30 FE

5 2
c_ii B Paosition : ':;'-I':'fl
2] P HZ2
8 i 8 1 18-1ERTD-01
ror 2 18-1BRTD-02
i T g = / 3 18-1BRTD03
4 18-1BRTD08
5 1B-1BRTD-O5
8 1B-1BRTD-10
7 1B-1BRTD-O7
Probe Installation Details : Dimension of Chamber © 8 22-1BRTD-08
a= W = o= osa m 9iret) | 18-18RTD-00
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TECHROLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATE SERYICES % BQUIFMENT CALIBRATION ANIFTESTING SERVICES
ags PATTANARARK ROAD SO0 5. SUANLLUARNG, SUANLUANG BANCGKOK 11258
TEL.0-217-M0029  PAX. 027195484

HEC-TETIITE
EaLERarDS e

Cert. Ne.;, 23TMTZ8

Page: 1of3
Certificate of Calibration N
Equipmsant ; Incubator
[FTRTF BT T Mammart
Model : IFP 280
Sarial Mo, ; VE1B 0033
1D No. : LIAE. MIC 02172561
Submitted by : Unibed Analyst and Engnesdng Consuiant Go., L,

3 Soi Udomeuk 41, Sukhumyit Road,
Bangehak, Phrakhanang,

Bangkok 10260
Location : Micrabiology Laboratary (202)
Recalved Order - 27 April 2023

Callbration Date : 27 Apil 2023

Ambient Temperature : (Mms10)°C

Reelative Humidity : (S030)%

Calibratad by Tawalchai Pama

Approved by :

Approvad Signatary
([ APomtigps Tameyakil
(¥ ) Maies Butknies

[ ) Suwit Imjal
Essue Date | 11 by 2023
The Uncertainlies are for i i illbty of 955

Thiscenificste may ool be repradacod olbes | 1 gt e W i TS

Approvel of e beowd of Cipimads Serviies 3 a1 Calibvation wnd Tewiag Service v
' @namsluamugy
Equipmant : Incubator Cert. Mo ZITMT28
Condition As-Received : Used Nem Page: Jol3
Ratarancs 2308.04610C-7
Result of Calibration = (%) Withoul Adjustment
Function of LS : Tempearalure Saurce
Fresh air setting : Closa
Callbration | LWC* uuc Temperature Temperature Dverall ag
Paint Setting | Reading atability unifarmity (Variation| Factor
["C ) {"C1]{"c) 1£°C) 1G] L) 3
no 220 220 0,058 .11 0,13 F)
4.0 4.0 44.0 0.086 .50 0.7 2
Calibration T ["ch
Paint Pasition
(e 1 2 3 4 5 3 7 B |afet)] (+'C)
2o Z2.009 | 22,088 | 21.971 | 22008 | 22.004 | 22,009 | 21.544 | 21,960 | 22022 0.30
44.0 44,393 | 44,447 | 44000 | 44204 | 43800 | 43895 | 43,637 | 43.003 | 44.085 0.30

Averags” © The awerage of 30 values in sach postion,
Temperature stability - Ore-haif of the greafest masimem difference of measured tamperstue al any one sansor
Temperature unifermily : The maximum difesance of massuned lemperstures at any senscrs and the measured
lemparalise & tha referenca lozation  which are chearvad at tha sama §me or at as dase an observation Sme as
passbile io defemine the femperature pattem or homogensity within te chamber under sheady-slabés congilions,
Ovarall Variation : The Difference of tha Maximium and menimum measured temparatures Sraughout absenatan.
ULC* @ Unit Under Calibration
Maote : The reporbed uncerlainty of measurement was nckded stabedity and sxcuded unifonmity

The rapamad uncanainty of measuremant was based on & Standard uncertanty mutpied by a cowerage
factor k, praviding a level of confidence of approximately 95 .
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TECHNOLOGY PROMUOTION ASSOCIATION (THAILAND-TAPAN) M‘
CORPORATE SERVICES % FQUTPNENT ©

MR ATHIN AN TESTING SER

R34 PATTANAK ARN RO, SLARL UARG. SUANLUANG BANGKOK,

TEL

AEO-TELTIAT
M OFAN 02715 rSp——

Cart. No.; 23TM152

Certificate of Calibration e
Equipment - Incubatar
Manuiacturar : Birder
Model : BD 53 E2
Serial No. » 1307343
1D Mo, ; UAE MIC 0052558
Submitted by - United Analyst and Enginearing Cansuiant Go, Lid

3 Bai Udamesuk 41, Sukburvilt Road,
Bangehak, Phrakhanong,

Banghok 10280
Location : Microbialogy Labaratony
Recaived Order : 185 Fabruary 2023
Calisration Data | 15 February 2023
Ambient Temperature : (26+101%C
Relative Humidity : (S0+301%
Calitrated by © Suradt Irnjai
Approved by : .

Agproved Signatary

i ) Pomitipoa Tameyakul
-:flmme Butkrues
Issua Date ; 24 February 2023

The Unceriainties are For & confidence probahility of approximately 95 %

This be eprdscnd ot than

ponie v e 3 - B pre

. ExmEm with fac prioe wrikee

ol ations e T :‘éﬁmﬂ“ﬂ’uqu

Equipmant | IncuDatar Cot, No.: 23TM1B2
Condition As-Received - Used Hem Page: 3of3
Refarance 2302-02850C-1

Result of Calibration ;- {* ) Without Acjusiment
Function of UWIC* ; Temperature Scunce

Fresh air setting : Cloas

Callbration | ULIS* [T Temperature Temperaturs Cwarall Covragi
Point | Setting | Roading stability uniformity variation| | Factar
[C] [N ] (£°C) {*e) [ [£°C) k
350 36.4 35.4 0037 056 088 .30 ]

Calibratian T {"C}
Point Position
{C) i [ 2 [ 3 1 & [ 5 T ®& [ 7 | & [o6iey
350 35256 | 35308 | 36116 | 36453 | 34700 | 33790 | 4016 | 4657 | 3038

Average” ; The average af 30 vakes in sach position.

Temperature stabllity : One-half of the greatest masimum differencs of measured WEMDersiune at BTy ONE BENEOT.
Temparatura unifarmity : Tha masimum dilference of meaasured iemperatures at ary sensors and e measured
temparature at the relerence location which are obaanmed al e same ime or al as dose an ohsenation ime as
passiila to determine the temperature patiern or homoganalty within tha chamber under sieady-slate condilions.
Owvarall Variation : The Differance of e maximuim and mirimum messured Emperatures throughout absenation,
WUC® = Un# Under Calibratian

Nata | The rapored uncerainty of measurement was included stabiity snd saclisdad unifonTty |

The reported uncariainty of measuremenl wes based on 8 standard unoeraingy multiplied by a coverage
Factar k, prowiding a level of confidence of approdimataly 85 %

=0l

ena@slumuny.

Equipment : Ircubatar Cert. Mo.; 23TM192
Condition As-Received :  Used lem Page: 2af 3
Raferancs : 2302-02850C-1

Procedurs Used :-

Calibraion wars conducted using callration procedure CP-OTOE accordng lo direcl measurement
mathed with Data Acguisiion which cormesied with Resistance Temperature Datactor [ RTD ).
The temperaiure scale used was based on ITS-00.
Condition of this result of calibration
1. Refarerca slandard instrument:-
Instrumant Model i e, Cert No. Dus Date
1) Data Acquisisian 344728 Lagiceiecthh] 2ILM165 26 Nov 2023
2. This certificabe is valid only ho the tem cakbrated on date and place of calibration.
3. This certificalion is iraceable to the Intematianal Sysiem of Unit

f Cal - [*} Withaul Adjustment
Function of UUC* ; Terparature Source
Fresh air setting : Ciose Enviranment dufing calibration
i Finished
i Tamp. | “C ) 22 23
REL.Humid. { % ) 65 a1
‘I AL Supgly | Vol | Z31 73
Ll
E Ref. Std.
ll i oc
ik ID No.:
=LAl 1 20RTD-201
2 20RTO-212
3 ZORTO-203
Prohia Installation Detsds - Dimension of Chamber © 4 JORTO-2i4
a= &S0 cm b= 633 m 5 20RTD-215
b= &0 cm Vi= 040 m ] 20RTD-26
c= &0 cm H= G o T 20RTD-217
Capacily= DB} m L Z0RTD-28
8 (raf.} DRTD-26
L
wneslusu
ﬁ"'.:':)"k

THECHNOLOGY PROMOTIHIN ASSCUTATHON (THAILANIL JAPAN) ¥
ol
i BARGROK 125 i

ARC-TIETEA S
CaLmAaTEy o

Cart. Mo Z3TM184

Page: 1of3
~ - g PR -
Certificate of Calibration
Equipment : Water Bath
Manutachinar ; Mt
Model : WHE 14
Sarial No. L4165 0612
12 M, UAE.MIC.DOX2EGH
Submitted by : Uritad Analyst and Engirmering Consuitant Co. Lid
3 ol Udomsuk 41, Sukhumwit Road.
[Bangehak, Phrakhariong,
Eangkek 10260
Location : Microbiciogy Labomaieny
Racalved Order : 18 Fabruary 2083
Callbration Date ; 15 Fabruary 2023
Ambient Temperature - (2610 )G
Relative Humidity : (B0 £30 )%
Calibrated by : Suwil Imjai
Approved by :
APPecu cagim iy
{ ) Pormihipps Tameyvakul
(+'] Malee Butkruea
Issue Date ; 24 February 2023
The Uncertainties are for o confidence probability of appeoximatily 95%
o ciber fiin i fall casepl S
g L]
e Sarwioes 3 | Baiwanst O A Tewting S uﬂquau
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Equipmant : Water Bath Cart. No.: 23TM1D4
Condition As-Recelved :  Ussd |bem Page: Zaf 3
Referonce : 2302-02B500C-3

Procedure Used :-

‘Calbration were conductad using In-housa calibration procedure CP-O0TOE  according lo direst
measurement mathod with Data Acquisiion which connected with Industrial Fiatinum Resisiance
Thermameler [ IPRT J.

The lerperalure scale used was based on ITS-80

Candltion of this rasyi of salibration

1. Relerence slendand melrument-
Instrument Modal Sarial No., Cert. No. D Date
1 | Data Acquisitian MHAT2A MY B340 221 M85 6 Now 2023

2. This cedificate is vaid anly to the kam calbrated on date and place of calibration.
3. This cedification is traceable ta tha Intermational Sysiem of Linit.
ir 1" ) Without Adjustment

Function of UUC* Temparalue Scuce
Enviranmental A Valtage Supply
("G} [ %RH. ) { Voh }
Beginning of Calibration 22 ) 7
Finished of Calibration 22 i 230
Ref_Std.
FPosition - 1D He.:
1 AB04538-007
1 2 2 4804538002
-
S(ref,
P reli) § // | 3 A804538-003
e e 1 AB4530-004
Sirel.} 4804539-005
Frant
1
enenslunugy
TECHNOLOGY PR FIIN ASSOUTATION (THA NDLAPAN)

WAC-TEL TN
EALIBRATION 4300

Cart, Mo, 22TMI0BS

Paga.; 1ol 3
- . -
Certificate of Calibration

Eguipment - ‘Wiatar Bath
Manufactunar | Memiman
Modet : WE 14
Sarial Na., : K01 0580
1D Mo, : UAE MIC, 0047544
Submitied by : Linited Analyst and Engneering Consultanl Ca. Lid.

3 ol Udomsuk 47, Sukhumyil Road,

Bangchak, Prirakhanang,

Bangkak 10280
Location | Microbialagy Labaralory
Received Ordar 1 July 2022
Calibration Date ; 01 - 12 July 2032
Ambient Temperature : [26+10)°C
Ralative Humidity [50430)%
‘Calibrated by : Man Pattanapongpaiboan
Approved by :

Appeowed Signatary
':JJ'J Pamithippa  Tameyakul
{# | Malea Butkruea
| Suwit kmjai
lssua Dats 18 July 20e2
The Unvertainties are for o confidence probability of approximately 955
wrkin ¥

s :,u.,lmﬂuﬂ']UQN

Equipment : VWil Baih
Cendilion As-Received : Used Bem

Reference : 2302-02B50C-3
Result of Calibration == { * ) Without Adjustment
Funetion of UUC* : Tamperature Source
Calitration [y [ Awerage* Standard [=H]
Pt Setting | Reading Position
[=h ] =] (c) 1 [ 2 [ 3 [ a T simefy
44.5 44.5 446 44520 | 44508 | 4dde@ | 44552 | 445w
c":’:"" Unifermity | Stability | Uncertainty c::::f’
[ [C) {£°C) [£°%€) [
4.5 [Tl 037 016 F

Average® | Tha average of 30 values in sach position.

Unifermity : Tha mesimim difference of messumed lemparatures al any sansars and the measured tamperabne
at ;e refarance Iocation which are obaened al the same me o at as dose an absardation time as possibie
|o determine the lempaeratura patham or homogeneity within the chamber under sisady-staie condiions.
Stabifity : One-half of the greatest maximum déference of measured lampenlure &l any one probe

WUC® & Uil Under Calibration

Note : Tha raported uncartainty of messuraiment was induded slablily and exduded urifarmity.

Thi ragortad uncertainly of measurement was based on a standard uncertainty multiplied by a
cOvErage faslor i, proviging & level of confidsance of approsimatsly 85 %,

~ollo-
]
neslunumal..
Equipmend : \Watar Bath Cart. Mo, 22TM1085
Condition As-Received :  Used |tom Page. Zal3
Rafarance ; 207-02450C-5
Pracadure Usad -

Calibration wara conducted Lsing in-houss salibralion procsdure CP-OT04  accarding to direct
measuramant mathed with Data Acquisiien which cornectad with Industrial Platinum Resistance
Thermometer { IPRT §

Thie lemparabure scale used was based on TS-8

Candition of this result of calibration
1. Rafarance standerd instrmeni:-
Instrument Madel Sorlal Na. Cert. bo. Due Date
1 ) Dala Acqusition 349724 MYST013823 F2LMES 26 Fab 2023

2, This carificain s valid only 1o te ilem calbraied an date and place of caibration,
3. This cartfication is recashle to the Inlamatianal Systermn of Unil
Result of Calibration = § ") Wathoul Adjustment

Function of ULC® = Temperaiure Soucs
Environmantal AC Voltage Supply
() { %RH. | [ vall )
Beginning of Calibration 25 o9 223
Finished of Calibration 25 5] 24
Real, 51,
| Position : i
1 4804535-006
-
4
- i Siref) 2 s W
- 4 1 3 4H045E35-008
e , 4 4004538008
| S{raf.) 4804538010
Froal
]
@nanslum. J-
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Equipment : Wialer Baik Car, No,; 23TMI085
Caondition As-Received :  Usad Hem Page: 30f 3
Raferenca : 2XT-02450C-5
Result of Calibration == { ] Without Adjusiment
Function of BUC" : Tempanaius Saurce
Calibration wuce uuce Average” Standard Reading { ")
paint Selting Reading Position
| B (G 1°c} 1 [ 2 ] [ a [ et}
[ #is 2 412 dia7s | didsa | 41427 | 41amE | 41am
c":::i'” Uniformity | Stability |Uncerainty c:::::?’ I
[“C) ["C ) [£°C) [£°C) k
415 o7 | ooes [RE] ]

Average” : The average of 30 values in each position,

Wniformity : The maximum difference of measured iemparatures a2 any 5ensois and 1he measured amparatung
al the ralerence location which mre absanied at the same imae or @t a5 closa an chsarvation lime as poesible
iz dalerming iha tempersture pablern or homogeneity within the chambar under staady-stata conditians
Stability : Dne-hall of the greabast maximum dference of measured iemperabure at any one probe.

LUC : Uni Under Callbration

MNote : The reporied uncertainty of measuramant was included stability and axcludad unilformity.

Tha reporied uncertainty of massuramant wes based on 8 alandand urcarlainty mulipied by 8
caverage factar k. prowading & kavel of confidance of Bpproximalely 85 %

w00
1
enanslupIuRi.
&~ DKSH
Canificats Mo, COM2ZETI2 Page: 2ol 2
Calibration Resulis:
Withaout Adjustment
Ecoaniric Ermor: Weight bo bs 173 oo 102 of Maximum Elpﬂ"".llhlﬂ'l\ﬂm the corfier of ths DAN &5 & 2800 NETRMBRCE.
Morminal Test Valis 00 [
— Falerance Foints (g)
Iy 8 c D E
5 0000 | omoo | o000 | oo
iy O of the standard of talanca., a0t m
Mominal test valus (g) Standard Deviation
50 0.0004
500 0.0005
Ermor of indication freen noeninal ar comventional mass valus., Readability oot igh
Nominal Valua | G o Dis, d Valus Eror af [} .
® ta [51] (ah g
1 10000 1000 0.000 0.0010 T
I = 5.0001 5.000 0.000 00D 203
10 10.0001 10,000 a.000 0.0010 20
20,0001 20,000 0.000 0.0010 20
0 50,0001 50,000 0.000 a.0010 200
100 00,0001 100.000 0,000 0011 20
200 00,0004 200.000 0.000 a0ot1 Fr)
W0 |  sonoos 300,000 0001 0.0013 20
3 %00 400.0008 400,001 0,000 0.0014 7.0
500 500.0003 500,000 0.000 00017 200
400 6000004 600,000 0.000 00018 200
The End of Cartificate
ple s & '
e i enasluniungu

Delvering Growth - In Asia and Beyond. CALFW-CTA-14; 12 Sap 2022

&= DKSH

{1,

f:*_—"'_-ﬁfﬁ

Hacwes Certificate of Calibration

——
q""n’.,h.\r
WICRRTH 1300

Equipment: Balarce Cartfficate No. C01223732
Modet: POEZY Issued Datec 08 Decernbar 2022
Saerial Mo, (or I0.):  CZIETST48 Job Moo WEPRIZISETE
ManLlfaciuner: ‘Ohaus Page: fof 2
Condiian: [

Customar, United Analyst and Engineening Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhurmvit Read, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Ermvironment Condiionc ~ Termnperabure BT £ 05°C
Hurridity E3%RH & 3.9 %AH

Calitration Placa: United Analyst and Engineering Consullant Co., Ltd. {301 Mircobiclogy Room)
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhancng District. Bangkok, THAILAND 10280

Calibeation By: Mr. Adisai Maknoi

Cafibraion Date: 05 Decembar 2022

The Mathod ussd: In-house mathod, GAL-WIAT, based on UIKAS Lab 14

Tracoabiltty: This cestificate ks raceable 1o the S| Units maintained by Mational Institute of Metrology

[NIMT), Thailand through DKSH Technology Co., Lid. Certificats Mo, COZZ21785

(Mr. Adisai Maknal) [Mr. Rungrod Jenidtirakuichai)

Parson in change: Authorized signatony

This: corificatn |y leswed B units of memssesen Socsding |6 P FSSTRONS SYSUET of LS [51]. 1 provides ransasity of messuement
inasrebonal o naional siandam or ciher necognized faliondl ST BHEEE.

T respaurmTaeT uncariminky waied @ b expereied USeerlaty wHich 1§ S0red Boe e S urestsiny muipbed by B ceeage faoler (W b
prmvice n bewsi of confidencs of appreodaiely 95%. 11 H OSWITYINSS I SCODITISNCE WA Tha Gukds o Expresion of Uncenanty in Messurement [GUM)

Thean reavits mary ba ofecied By Seions WieT S{a0es LONRPEONS. Tha ranuts reimia ook iz P S berked, caltvated o sarsphed The report stal
o b smprociuciel st £ Al Wit SpETVEl OF DHSH Tesmnology Limisd,

wenmnslamugy

CAL-FR-COY-14 17 Sap 2007

&= DKSH

Delivering Growth - in Asia and Beyond,

Retar 1o Certificate No.: GUHIZZITI2 Page: 1 of 2
Statements of conformity:
This corfarmity certificate documants ta validity of tha foliowing of bassd on the
recssis: of cormesponding callibration cerlificabs:
The ernoe of indication delermined during calbeation are undar ghven and ae and
tha wuncariainty (coverags probability 85%) within the specfication, Tha ghan
maasuramant uncertainty already includes aiher all afiacts by according fo the standard mathod, UKAS Lab1d. Tharalors,
(=) AV nol haan .
Tolsranca and Declslon nies:

Assessman of the conformity of the measuremant device are dons based on direct comparison of the relevant
rAAEUFErEHER MeEilts Wi tha tolsrances and decsion rule are prescribed by the cusiomer.

Decigion nale: [] Cholon A Birsry Statement for Simpie Acoeptance Fuse (w = 0. Speciic Fisk < 50% FRA.

[ Chaica B Morrbinary stalement wih gusid band (w = 1 L), Pass or Fall Spacic Pisk = 2.5% PFRA and
Condition Pass o Condition Fall Spacific Fisk = 50% PFA,

[ Chalce C Coavieinad defired, Custnmens oy defire arbitrary mulipleof r io Fares appbed as guard
and fwr=r U},

: BFA - Probabiity of Fale Accept

[T pe—
e -
St s lunugy

Owlhvaring Growth = in Asia ard Beyand, CAL-FM-CO-5 12 Sep 2027
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€= DKSH e

Jois Mo ESPRIZISTE

Rafer to Cartficats No.: C01223732 Pege: 2 of 2 kriiin okl T
LS = Tl
Statements of conformity:
!
Wihout Adustment
Resdablity;  0.001 g i o
Enar ol __.r---"'r‘f-ﬁ
Haminal Valua Guard band iw) | Tolerancs (2] —
mdication Camformity s 41
@ g g ] “-"‘-LH
1 0.000 0.001a .00z Paas 05
5 0.000 0.0010 0.010 Pass ‘\\
1 0.000 0.0010 0020 Pass -
20 0.000 0.0010 0080 Fass
50 0,000 .00 0100 Paas . . -
I-DL 10 Ll el
il 0.0 00041 P % Ervaref indication = Uncert{s) = Uneart(-) Bisglay of bomee
200 0.000 0.0011 0400 Pass =====Lomer ===l ==\ S
———Upper Spasificatin
300 -0L001 o3 0500 Pass.
00 0.000 0.0014 Pass.
500 0.000 o007 1000 Pass
600 0.000 0.0019 1200 Pa
T validiy of the: of cannct be for different places of use, sevirenmentsl SoNSBoNS of AMEMOpST Usa.
The End of Statements of conformity
v sy el e
DM Tacrroiogy Limtes S 1 v )
51 Tt et D e, e 1585 ONFITINAIUAN lﬁﬂﬂﬂlﬂﬂ‘]ﬂﬂﬂ
Pross 18 N THD Bt
Delvering Growth - In Asia and Beyand, COLFMLCD -t 12 Bap 2022
PN EEN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  fiopsis
AOHFIRATE SERVICES & BQUIFMENT CALIERATHIY AND TESTING SER fi=—
5384 PATTANAKARN ROAD 501 12.5UAKLLA ARLLARG BANDEOH Pl o
5 in G-I ETHANGS Exquipmend : Autaciave Can, No.: Z2TM1121
TEL 0T F gLyt e cammsumn
Condition As-Received :  Lsad [fam Page: 2 of 3
Reference ; F20T-DRAE0C-T
Corl. No.: 22TM1121 Pracedure Used :-
Page,: tof 3 ‘Calbration were conducted using in-house cailbration procaduns CP-OTO3 according o direct
s - .
Certificate of Calibration meBsurement inalbod wilh Data Acquisiion which connected wilh Tharmasaugla Type T
The lamparaliing scale usad was based on TS890
Caondition of this result of calibratien
1. Raference standard mstrumant-
Equipment - Autaciane Instrismient Mahal Serial Mo, Cert. No. Due Date
1 ) Data Acquisilion 49704 MY 24080250 22LMM6 2B Mar 2023
wanufacturer : AP 2, This cartificats Is vald anly to the ilem calibrabed en date and place of calibrasion.
3. This certificatian is fraceatie 1o the Intermational Systen of UL
Mode : C1-40L 4. Thiz result of cafbration covers iaboratory auaclaves for the starlization of goods and maledal which
could be infecied with arganisms categorized as Hazare Group 4, 2 ang 3°°
Sarial No. : HOTIEN [™ = Categerization of palhogens according to hazard and calegories of contanmend, second aditicn, 1990 )
It toes nol cover SUAsClaves o use with maladal infecl wih arganisms in Hazard Group 4, for which
IO N UAE MIC. 0102560 completa cantainmand and stedlizabion of infectad condansate is considenad o be essendial,
This result of calibration does not appiy 1o sterfizens o disinfeclons used for imedical, dental, pharmaceutical
Submitted by : Umited Analyst and Engireering Consullart Co. L. af walerinary purposes which are dreciry concemad with patierd care, of those used for labics subjecled lo
3 Soi Udomsuk 41, Sukhumsil Rosd, sieriizatian which are required fo ba dry at the end of cycie
Bangchak, Pressnanang, Rosult of Calibration == () Withoul Adusiment
Banghok 10260 Function of UUC® @ Temperature Source
= R
Laocation 01 Room 5 R Environmental
Received Order : 11 July 2022 - e °C] [I®RA ] (vel}
Calibration Date : 11 Juy 2032 Beginning of Calioration 28 48 | 220
Ambiant Tamperaturg ; (26 +101°C i Finishwd of Caliration az A5 [ 20
Relative Humbdity - |50+ 30 )% Ret B1d
Positisn Description ID-N 55
Calibrabed by : Prascha Hiakb o
1= |Caenter of chambar 22.44TC01
2=  |Tamperature sensar 22-14TC-02
Approved by . 3=  |Exhaust par F2-14TC-03
Approed Signatary

{ ;) Pomihippa Tameyakul
(4} Malee Bulkrues
§ | Suadt Imjai

Issue Date 18 July 2022
The Uncertaimties are for o confid

ce probability of spprovimacely 95%

e

enasluniugy nanslumuny,
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Eguipment : Auociave Corl. No.: Z2TMI12Y
Condition As-Received | Lisad fem Page.: 3 of 3
Referencs ; 2HT024500.T
Result of Calibration == | * ] Without Adjstmant
Operating parameter Sst : Temperature = 18
Sterilization period = 15 minuta
uuce uuce Average” Pressure Covarage
Setting | Reading | Position | Standard Reading Stability Reading Unoe: sty Factor
tiey | ee) (¢ (+°c1] (MPa) | (£°C) K
1 116523
NG HE 2 116565 014 0.08 080 2
3 116440
Operating paramater Sed : Temperature = 121 °C
Sterilization peried = 30 mirule
uuc uuce Awerage® Frassura Cowerage
Seiing | Reading | Positlon | Standard :nuiw SN | panding T—— i
(ey) | ey {'c} (2°€)| tmra) | {e'C) K
1 122,508
122 122 z 122,637 R} 0.12 081 2
3 122,558
Avarage® : Tha awersge of 30 vakes in sach posifion

Stabllity : Ome-talf af the greatest maximum Gference of massuned lemparalune al any ane probe.
UUE* : Unit Under Cadibration

Mote

The reported uncanainty of marsuramant was inciudad stability and axcluded uniformity

The reported uncestainty of messirameant was based on 8 slandand uncartainty mullipied by a
cowarage factor &, providing & laval of configance ol sppraximately 85 %

-olo-

wnenslumuis.



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
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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
g
R, ) P

F

i
Approved by ..-—k:__‘_‘_’ L

Representative of Managing Director

Act as Technical Manager

( 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

i

1

( Ms. rnanee Yooyen )
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. Phaneé 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
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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 : Chamber Size (W*H*D) 171 ¢m x 157 ¢m x 60 em

- -
Thanagom Limchaicharcen Aittipong Kanjanawasit

(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
prior written approval of Master Calibration Co.,Ltd.

cel

Checked hy ©

[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 Sl R e I o

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 E L UL

Temperature Measurement Accuracy Test

= T TEMPERATURE
Ilr[rlr:“t?:::ﬁe Measured Temperature (°C) at Spread Locations Uncertainty CONTROLLER ENCLOSURES
pers e NSCTISITIS 17025
“0) Nl 4 45 # #1 #8 | Ref# | @0 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 M = @
- 2]
“ha Characterizati It ~ . o
ChamberCharacterizationiResu Customer © 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 banutachiey Memmers Rodsl i 260
factor & = 2. providing a level of confidence of approximately 95 %. Serial No B620.0814 ID. No. WWL0212
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 :

Aittipong nEjanav» asit

( Technical Manager )

Thanagorn Limchaicharoen

(Calibration Supervisor)

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
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, Khet . Bangkok 10310 547 Soi Rarchadznivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
HCAL Tel. : (02) 274 2978 2742987-8 Fax : (02) 274 2518, (02) 274 2989 MCAL Tel. : (02) 274 2978-9, (02) 27429878 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD Websire : wwwmastercalibraton com F-mail : calibrate@mastercalibranon.com MASTLR CALIBRATION CO ., LTD. Website - www.mastercalibration.com. E-mail | calibrate@mastescalibration com
Certificate No.:  MC 2203933 Page 2 of 3 Certificate No.: MC 2203933 Page 3 of 3
The Reference Standard : 2. Result of calibration :
Description Certificate No. Serial No. Due date Temperature Measurement Aceuracy Test
Data Acquisition/Switch Unit MC 2106035 92000641 8 August Indicating
. . ndicating Measured Temperature (°C) at Spread Locations Uncertainty)
With Thermocouple Type " T ™ ID. No.30/1 to 30/9 Temperature |
e 1 P 3 44 5 46 7 | rerio | 0
I N -
| 103, A 104.1 104 104.2 1042 || 1041 104.0 0.67
[his certificate is traceable to the international system of units maintained at: 104.0 . U =._10 ? E Y - ’
180.0 179.3 | 1793 179.3 179.5 180.1 180.3 180.5 180.4 180.1 0.99
- Master Carlibration Co., Ltd.
1. Calibration Procedure: Chamber Characterization Result
Controller Tndicating Temperature Temperature Overall
This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple -
Temperature Temperature Stability Uniformity Variation
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple | - .
- | ©C) 0 (+°C) °C) =0y
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 - )
104.0 104.0 0.27 0.45 0.92
ninth thermocouple withir ¢m of the geometric center of the chamber. I » T ————— ——— —
’ g 180.0 | 180.0 0.29 1.00 1.65
ire Uniformity - the maximum difference of measured temperatures at any sensors and the

measured temperature at the reference location which are vbserved at the same time or at as close an The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
cbservation time as possible 1o determine the lemperature pattern or homogeneity within the chamber under factor k = 2, providing a level of confidence of approximately 95 %.

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

. This report will certify of the calibrated equipment only.
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

Cnsor. .
) End of Certificate
Overall Variazion - The Difference of the maximum and minmum measwred temperatures throughout
observation.
- "

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 nscllaion Eocaion
Checked by : Checked by ¢ ] v
[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021) [MCF-Q-077; Rev.6 ; Date : 22/04/2021]
SPC Calibration Cenfer E%RT SPC Calibration Center E'%RT
Part of DKSH Group Part of DKSH Group
Certificate No.: C01221685 Page: 2 of 2
o= Certificate of Calibration CHNE o et
Without Adjustment
HS( TISH1 l'lSWDlS
Eccentric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken fram the center of the pan as a zero reference.
Equipment: Balance Certificate No.: C01221685 - Nomlnal Test Value 100 (0
Model: BL210S Issued Date: 08 June 2022 wleh | 1) Reference Points (g)
(G} OF O
Serial No. or ID.): 15808131 (WWL 0022) Job No.: KSPR2206906 29 f -’*3 )y A B c > E
Manufacturer: Sartorius Page: 1of 2 == -
0 — — 0.0001 0.0001 -0.0002 | -0.0002
Condition: In condition
Rapeatabliity: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
Customer: Water Analysis Center Co., Ltd. Nominat test valus (g} Standard Deviation
1/94 Moo 5, Rejana Industrial Park, Rojana Road, 20 0.00004
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand 200 0.00008
Environment Condition: ~ Temperature 27 °C + 05°C
Enmor of Indication from nominal or mass valus., ity 0.0001  (g)
Humidity 42 %RH  * 4.7 %RH
Nominal Vaiue | Conventicnal Mass Displaysed Value Error of indication Uncertainty
k
Calibration Placs: Water Analysis Center Co., Ltd. { wasip3asda ) (@ @ @ © (@
1/94 Moo 5, Rojana Industrial Park, Rojana Road, 1 0.99998 1.0000 0.0000 0.000097 2.02
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand 2 1.99999 2.0000 0.0000 0.000098 2.02
5 5.00000 5.0000 0.0000 0.000099 2.02
Calibration By: Mr. Preecha Phooarsai 10 10.00002 10.0000 0.0000 0.00010 2.02
Calibration Date: 08 June 2022 20 19.99995 20,0000 0.0000 0.00011 2.01
The Method used: In-house method, SPCC-WI-47, based on UKAS Lab 14 50 50.00002 50.0000 0.0000 0.00012 2.01
Traceability: This oeniﬁc?te is traceable to the S| Units maintained by National Institule of Metrology 70 69.99957 70.0000 0.0000 0.00015 2.00
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02220794
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
A
o S%R l 200 199.99593 2000003 0.0004 0.00029 2.00
= g LA leaRd avif driim .
(Mr. Preecha Phocarsai) SRS RyCes (Mr. Rungrod Jenkittrakulchai)
Perseon in charge Authorized signatory The End of Certificate
This certificate is issued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurament to
intemational or national standard or other recognizad national standard laboratories.
The measurement uncartainty stated is the expanded uncertalnty which is obtained from the standard uncertainty multiplied by the coverage factor (=2) to
provide a level of confidence of approximately 95%. It s detenmined in accordance with the Guide to Expression of Uncsrtainty 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.
Mw nuv“ rwﬂ dffa ytn Al 9 0dF il
T CO. LT

A 00003 1164 vousATETSLATEA S7 SuuAYSTN 1011 ExIanesn ‘m.,.lm ApARWRT 10260
Bt G000 154 5 Weeneamoott 57 Sk 1V Ao S, Prskinrang Bengee 10260 Tl o GO0 154 52 swamomsont 5. S 511 s B, Ferknorg, Bager (0260 ks
T 2165 4333 Co 39009308 Fox 5 25 4424 E-mat. Ik oot VALt 00 SPCC-FM-C01-12: 05 Apr 2022 00 7185 4333 Ext 300508 Fox 0 2185 4224 Emlt e s00cB3petcom Wasale, mrwEm SPCC-FM-C01-12: 05 Apr 2022

AN mmm ¥ 10V1 Laeutenan vawselyus nqaMmLIOUAS 10250
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~
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 Paga(s) 1of3 h
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
i |
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 shali 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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155 Tneglia e THAT UNIQUE CO., LTD.

e )
II.' 80-82 nuniliznFdlan wvzaviyuvong warnszuns nFANKT 10200
80-82 Prachathipatai Rd.. Bangkhunplirom. Pranakom, Bangkok 10200

Tel 0-2629-C19!-6. 0-2280-1787. Fax. 0-2280-1788, F-mail : thawau@thaiunique.com, Website : wiww.thaiunique.com

lllecrrunig
Check power supply voltage

Check cables and connectors

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 = Q -5_ ml./min

Test Phatametric noise, STDY = 0~0003  Abs (should be <0.00050 Abs)

BEag

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

ar
-N20/Acet Cu 5 ppm = Abs, and Precision
(%RSD)= Ya(should he > 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 - (ﬂ ...... CUSOMEE oo 2 e
L. ) (s
7 )
21
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 Passed
-12.00V Rail -1320 12,00 1080 Passed
5.00V Rail 4.50 5.10 5.50 Passed
310.00V Rail 279.00 318.00 341.00 Passed
Report Generated At:  10/2/2022 12.39.55 2 SVD Resutts Repoﬂ@

SVD Results Report

-

VARIAN

Report ID.1 Diagnostic Start Time. 10/2/2022 11:56:32

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

Address: Ayuthaya

Contact Details: Kanilsaya

=i

Diagnostic End Time:10/2/2022 12:36:59

Configuration:

Serial Number: AA0911M073 Turret Type: Autornatic
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: Falce Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False
Optics Type: Doudle Beam
D2 BG Correction Fitted: True
Boot Block Version: 2.02

Firmware Version: 2 12

PWE Version: 181

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

Photomultiplier Type: Normal(900nm)

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 Resuits Reporr@
: ii! | B g ;
Beam Balance:
Lamp Type: Copper Peak Selected: 324 80
Lamp Socket Used: 3 Lamp Alignment:
‘X' Lamp Screw 'Y' Lamp Screw
Sample Peak: Sample Peak:
. 7N
/ "\,
—_— Ny B
80% Sarmbl N
Peax!M(irk 0.756
/ Upper Limit: = I Upper Limit
1201 | T.080
Ref Pt 1: RefPt 2 Ref Pt 1: RefPt 2:
1122 L [0 ] 1.004
ower Limit: - Lower Limit
1.044 0.939

X Lamp Screw Result: [ ZZ1EE0E

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 0.10 Passed
First Order 324 45 324.74 32515 Passed
Second Order 64923 649.56 649.97 Passed
Report Generated At 10/2/2022 12:39°55 3 SVD Resufts Report @
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Wavelength Repeatability:

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

Lamp Alignment:

Lower Limit(nm) 324759

(Approach from Zaro Order)
Sample 1: 324.819

{Approach from end)

Sample 2 324.811
Sample 3: 324.819 Sample 4: 324.811
Sample 5: 324.815 Sample 6. 324.811
Sample 7: 324.819 Sampie 8: 324.815

Sample 9. 324.819 Sample 10: 324.819

Mean: 324815

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

324879 Upper Limit(nm)

Standard Deviation: 0004

Report Generated At 10/2/2022 12:39°55 4

SVD Results Report

Auto Lamp Recognition:
Lamp 5: Not Supported
Lamp B: Not Supported

Lamp 1: Uncoded Lamp/Not Connected
Lamp 2: Uncoded Lamp/Not Connected
Lamp 7: Not Supported
Lamp 8: Not Supported

Lamp 3: 14 - Copper (Cu)
Lamp 4: Uncoded Lamp/Nat Connecled

Resuit: INEZETEN

GTA Té-mperature Monitoring:

Not:-Performed

Notes:

C22025U09_1
PM 10 Feb 2022

Signatures:

10 Jod 2008

A

Water Analysis Center Co., LtdDate Suriya Macharoen

Date

Report Generated At:  10/2/2022 12.39:55 6

SVD Results Report @

]

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

i Rd., Bangk

80-82 manhznilag nnanaunime wanizuas ngamws 10200
i 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

Fumace, Clean work head ., electrode and shroud
Fumace, Clean PSDY and PSD tray

Furnace, Check watcr pressure

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

Optics
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 8 nm4 mA 0.5 nm slit width, Gain

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

0 BEE BE@EEEEE.

Flame, Check D2 lamp is work

172 FRSV-053 Rev. 05
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Tel. 0-2629-0191-6,

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 |
fo— T E S S S — - — - —
. 053 051 0.57 0.54 0.51
.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)
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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

//egati

Tel. 0-2528-6081-2

MG-FM-7.8-001, RO0 (01/07/19)

MEGAFIL CO.. LTD.
99/1%3 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000

Fax. 0-2528-6083, 0-2525-7034

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

Page 6 of 6
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.

MG-FM-7 8-001, R0 (01/07/19)

MEGAFIL CO.. LTD.

Solution

/ Aegafi

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 megafilcoth E-mail ; megafil group@gmail.com

Certificate No. : MO1075/22

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
[ Fail V] ~a

561

768

Megafil Co,Lid.

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





