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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 21CH1136 30 Aug 21 31 Aug 22 -
JC03345 (Thailand-Japan)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
ORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SFRVICES
TTANAKARN ROAD SOI 18, SUANLUANG

SUANLUANG BANGKOK 10250
NSC.TISITIS 7025

TEL.0-2717-3000 27 FAX 0-2719-9484 CALIBRATION 0008

Cert.No.: 21CH1136
Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. ©

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

Submitted by :

Ambient Temperature &
Relative Humidity :
Calibration Procedure -

Calibrated by =

Approved by :

(/) Malee Butkruea
() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date :

pH Meter

YSI

pH100A

JC03345

UAE EFM.058/2562(ENV.pH 07/61)
Used Item

30 August 2021

01 September 2021
2108-0913WSC-2

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C
(50 + 15) %

In - house method :

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

- CP-CH8 by ison with

Warakorn Lerngagtrakul

Wl .

Approved Signatory

10 September 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full

Approval of the head of Corporate Services

f@\

Calibration Results
Function : pH Measurement

ith the prior written

I:anms'l:imuqu

Equipment Calibration and Testing Serv

Cert.No.: 21CH1136
Page.. 3of3

Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer i ing |pH factor
(mv) (z) k
pH Electrode 4.008 4.01 164 0.0079 2.00
S/N..210224SI1A605377 6.985 7.00 -10 0.0099 2.00
6.985 7.00 -10 0.0083 200
10.015 10.01 -186 0.013 2.00

Function : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;
- Model : -

- Serial No. : 210224SIA605377

Dimension of probe;

- Length : 108 mm.

- Diameter : 12 mm.

- Immersion Depth - 100 mm.

Calibration Standard vuct Erfor Uncertainty of | Coverage

Point Temperature Reading measurement factor
¢y (c) (°c) (°cy (z°C) k
25.0 25.003 25.0 -0.003 0.20 2.00
30.0 30.002 30.0 -0.002 020 2.00
35.0 30.000 30.0 0.000 0.20 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, previding a leve! of confidence of approximately 95 %.
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Cert.No.: 21CH1136
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 21E1223/1 27 Apr 2022
2) Ref. Standard Thermometer 4882054 110RC044 2011233 15 Oct 2021

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 754028 28 June 2023
pH 6.985 CPA chem 725927 12 Jan 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) X
pH mV mvV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.. JC03345 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

wenanslupmuey
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwdnsfiavdnuszsiasufuRnmastamevidiniugaunini
1 |pH Meter Anudunsauazang Hanna HI2020-02 / National Food Institute, 2203135-001-01 8 Jun 22 7 Jun 23 -
Instrument C0051107 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 -
1231155210 Ministry of Industry, Thailand
3 |Analytical Balance ATV IUADY Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Repeatability 0.01 mg) mﬁﬁazmalﬁﬁgwm 1122100406 Ministry of Industry, Thailand
4 |Hot Air Oven Memmert UF55 / Technology Promotion Association 22TM304 7 Apr 22 6 Apr 23 -
B212.0411 (Thailand-Japan)
5 [Digestor Unit Tulasaulugy 7 e 1By FOSS 2520auto / National Food Institute, 2202361-001-01 4 Apr 22 3 Apr 23 -
TECATOR 91794469 Ministry of Industry, Thailand
6 |Distillation Unit FOSS KT200 / FOSS South East Asia 5874 30 Nov 21 29 Nov 22 -
(Kjeldahl Method) TECATOR 91790524
7 |Analytical Balance ﬁ’]ﬂuuagiﬁuﬂu Mettler-Toledo AB-204S/FACT / National Food Institute, 2203120-001-01 1 Jun 22 31 May 23 -
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand
8 |UV-VIS Spectrophotometer oan Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
wouluielumielulnsiau 2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
10 JUV-VIS Spectrophotometer Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 31 May 22 30 May 23 -
Technologies MY15410009
11 |BOD Incubator Tlod Arco UCa-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 -
(UAE.LAB.015/2561) (Thailand-Japan)
12 |BOD Incubator Arco UC4-1320 Technology Promotion Association 22TM306 7 Apr 22 6 Apr 23 -
(UAE.LAB.006/2553) (Thailand-Japan)
13 |BOD Incubator Arco uC4-1320 Technology Promotion Association 22TM305 7 Apr 22 6 Apr 23 -
(UAE.LAB.018/2551) (Thailand-Japan)
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwdnsfiavdnuszsiasufuRnmastamevidiniugaunini
14 [Incubator irealadviosuiuaiisy Mernmert IPP260 / Technology Promotion Association 21TM1875 28 Oct 21 27 Oct 22 -
(Cooled Incubator) V618.0033 021 2561 (Thailand-Japan)
15 |Incubator Binder BD 53/ Technology Promotion Association 22TM335 17 Feb 22 16 Feb 23 -
(Cooled Incubator) 13-07343 (Thailand-Japan)
16 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM332 17 Feb 22 16 Feb 23 -
L416.0614 (Thailand-Japan)
17 |Water Bath Memmert WB14 / SPC RT CO., LTD. C13200233 14 Jul 21 13 Jul 22 -
1401.0569
18 |Analytical Balance Mettler-Toledo MS603S / Calibration Laboratory 2200705-001-01 24 Nov 21 23 Nov 22 -
B0070110311 Mettler-Toledo (Thailand) Limited
19 |Autoclave ALP CL-a0L / Technology Promotion Association 22TM681 27 May 22 26 May 23 -
808763 (Thailand-Japan)

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

Certificate No.: 2203135 D001 Certificate Mo.: 13- B0
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT GO, LTD. Equipmant: B Feseiuman Q07gH Dimy
Address: 3 54 Udamauk 41, Sukhamvit Rasd, Manufsctunr:  HAKNA RSTRUNENTS. Mgt HEZE-0T
Bangehack, Frakharang, Banghok 10260 BarlalWo:  CI0SH07 Trpa: Sance o
I Mo LWAE WD DCEya8T
1al8 Date of Calilration: 8 Juna 2052 TS
Locuibzn: Thamicsl Calibranion Laborney, Masoasl Foes e
Equipmant: oH Meter Ereirenmam Candisoa: Amblant Tempersune | 25 £ 16 | R Belaths Hursisity: | 53z 5 ) W
Canditon of Equigment: Gasd Condilon
Manufacturer: HAMNA INSTRUMENTS o S R ot
1. Cadtration Nethoa I havse maihed | W-SE-302 b 0n direct mEssrerEnT by usng v S voings caibman and
curifud relarrce msierial (TR
Maodel: b 2 Ratamres s ¢ Canien Refwnss Musial
Iy Sarial /D Ho, Wgeyippiyree Caniices o, G D
Serial No.: CoO8110T 2.8 B vekage Calbrator araecn? Pz BOLEIF68T 24 Jorw 22
22 Digtal Thwermiet 2nec0? Fhicy COEagER0! 3 Dulaber 22
1D No.: UAE, WAL HISSST 23 ThameHygre Vs MFLETHIOSE PONPE SRITGM 1B Febouary 2023
Garolied Ruforyiny Mabiriel Lol Ho, Bmutaziucar BalH Eanies Din:
Order No.: 2203135 28 pH buflar o DI (Frimany BH bier Sl ape Ehichen IS 20 Aprd T
35 pH buflr B BT (Prirary pH bufler Solutior) ADEN Chichan F2TTLS 20 Apr 20
20 pH ufter 1008 (Primary BH fsr Sl BN SRR PrsnL 20 Aprd 21023
Operation No.: 2203135-001
2T pHuller T.00 [Stwdard pH biulfer Saksion| 0 TRichan FHWITLE 20 Apr 3
ER e Spmte al Lnit (51 Unig
Date of Receipt: T Jure 2022
31 e M. thitaige HECTIBLTIS 17125 Labariiy Serdbion of Galirasas No B78.
A2 matnmsesM22 2 hiTasgt HECTIGETS 17005 La biritiry Aoiridben of Calbrasan Mo D0A1
Date of Calibration: B Juns 3022 2% imtrermnis M2 23 g HSC-TIRTIS 7005 Laborowsy Acoreden of Caitvanan Mo 0002
B4 Cartbes Anfarsres Moared Mo, 24026 FnIAaLs Primary maamarerent ma oS- Mamed cel usng caibiaisd
Tenameier, banonaiar, and ranpeohn et T S e Boiuon
FHOERIE 4 G Ly CPRAwe L b scorecied bo 150 17058
Callbrated by MeManss Somank Approved by %’ ard [EOAES 1300
55 Caribed Aateserce Mabessl Ho 2 T imcantle iz Sl M H-2T LoiW 04003021 Wl Ral -G8 Lod 38 05 202,
Spacialist | WrPharaphat Tuanjit | -umurmnlm BIK Rl HLZ6 LotH 2405 2001,
o 53 B el (ot ey CP e Li o
Managar, Division of Colbration Lasoratory muﬂnmlﬁm:dm!ﬁ Prih
Date of Issw: 13 Jum 2022 Rusgeraibb for the Technical Managsmess Taam 4. This Coriicabn wum e aly B the navunend ve s Maind,
& Thin e of calbvariar wa found acourste 28 shawn o0 Ge ard pare of cabbebon oy
Th arafura proabi ey ol
Thin Coricans b iemsnd In Soomiance with 149 SRRSO GorbdATBan Crormied by Ihe THal Lanaiibsfy Aocsmeiulion Schame which s o]
he memurTeel aoaadty of T keorery and 85 acsiny 1 recogrined rasotal sEnderts ese i fe uns ol TsLUETErT kot e
wmmmnm homory Thin cwiifewis may not be mpmduced cier then in Ll e wih e péor wriden appoeal of e %f
P50 Revsion: DL Date: 20445 F-C540132 Rervision: &4 Dufe: 100445

AEErrsRUE a0 S zarUls T

AL AN RN 1SR E 1N EELT T AL TS SRS PRELE TS
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I FESErSsUTRANAGR daan LEmTs E
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Calibration Report Calibration Report

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

B Congition of Calacaied ke
T. Rt of Callibraben | E Withaut adurTant D A prjusimant

&é’ F-CE-0LZ Rewisiore 00 Diate: 30-04-65

F-CE01L Renrien: 01 Date: 23-04-65
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Foundaon for ndusing Developrmens Manonal Food nsmue L a1 g o
Food ndusesl Laboratory Senvce Cerder CALINRATION 0061
Calibration Report
Calibration Certificate
b i i Certiflcate No.: I01TIAN01.09
mnt: al T AT {pH Mk
Equip o i ot Client name: UMNITED ANALYET AND CONSULTANT CO_LTD.
Resakiian: LA Moger  HEOD
MAddress: 3 Boi Bdomsuk &1, Sukhusmdl Rosd,
SarwMn:  CORSNOT IDHE:  UAEWADDIREEST R Vi adad
Marfastomr  HAMMA NETRLUMENTS ’ e b
Date of Calibration: 8 irm 2032 Page Bt
Page 1 o4
Calbration point: i, M0 and 0L Equipment: S
Calibration result:
- Tha probs wes imrmerssd in kgud Eath ordny BAI 0w meem dapthel 120 B Manufacturer; METTLER TOLEDO
- Dsription af prate, madel MO EUT
Chrmarmicn of proe : Diamastar 12 . Lengh 120 mm. Modal: SevenEasy pH
Shaatn malsrid [ 7%
Serial No.: 1231986210
Blandard
L g Camsction Wik ) .
e £ pej
5.1 6007 Tl P ID No.: UAE WAT.010/2553
0.1 30003 <24 e
= prepees T e Order No.: 201783
Hog - LUCT: Une Under Calbration
Dperation N 2207703-001
Date of Receipt: 21 Febrasry 2022
Date of Calibration: 1 March 2032
Calibrated by M Fhorsghat Tuanj Approved by W‘u
Seientist (M Nutapat Hiysmchiet | a&]
Seacialist, Division of Callbeation Laboratory
Do o Issus: 1 March 2022 the Tiezhrieal Tuam

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

Tha enceriainties ars 426 3 carfidence prosabilty of sppramately S

R - F—

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

FCEAR Rmvision: 00 Daiz: 14-L261 Lﬂﬂﬂ"ﬂmqu

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

Calibration Report Calibration Report

Ceriificabe Mo.: TR0 Curtificats Mo B TAROE1 8
Eguipment: pH Vs Amaobson: 00 pe A Equipmant; T R Resobibionl S09pH | Ty
Marutsctres:  METTLER TOLEDD Mgl SavenEmwy Wimufacnumn  WETTLER TOLEDD g Burean Bty o4
Sarial Mo TN Tyme: Banch oz Bariad g~ 1R 50 Trasi Bavan iape
oo AR VAT D1 DEEES Dia: UAE WAT [V
Daée of Calibration: 1 bareh 2033 Pags 2al3 Distie ol Calibifation: § Masch 3123 Page dnid
Lacaan: Chamical Calbratan Lasacatony, HATIINAL FOOO RETITUTE Calbration Rewults:
i Wrbest Terparshwn: | 238 218 | T MelveHumdle @8 18] % - Gallbration of pH Watar ¢ Marani Tamparstrs Compsraton 1t 35 °C |
Cosdition of Equiprens: Eond Condion
Garsabts of s Resuts of Cavpraban Noavinal £ Viilags Blasdasd Averags ndizaiar Rasding Urssrainty Eawe g Fasan
oH [y - - Ly 11
1 Calbraior Mo 1 Féusie T | WG sl 58 bt M i art by waing atasclard woilige cabbrikor ard cusibed
rlerence maria [CRM) oo e s n.eo LY 208
& Fudyrares Sarverdy | Cortled Rafarance Mate s’ 108 2mmAM e 280 o8 0
lemnmary 0 Mg, Maoamsuae Seniierm e, (=1 4m 7741 TR e 054 1]
21 0 Vs Camakr 2penar ks BEL2TFOEET 24 v 2002 [ B ] [ T 200
22 Cigital Tharmomaiar Fo Frbn LLERL S 4 30 Dciober 357 ] am: ] 100 a5t )
3 TharmoeHhgr Ve WFUETHMS FORFE SR IF iy 28 am SRR R B0 o5 0
0 AT eicd am o= 1m
Eanifed Ruswance Wy Loty Marlesiene BN Eapire Dty 1200 et ) 1200 s 20
2.4 pH bufer 4 0008 [ serary 4 buer Bakbas| T [- e FHzILS 19 pd 223 1as FIET -5 1400 [T im
8 pH bufier § 65 [Primoy 39 bt Sakian| TezE CFAcaem BT 18 el S 2. Calburation of pH Meter Wi EISEITas | bl Tam persluss Conmgssann B 26T
24 pH pufler W301 (Famsypn bufe Bosan| T [ L PrLe 19 At 2 B 3 PHE - & -
27 pH bufter 700 [Sarcdand B Saler Soksien) Tasaon CFAzam EHITTLE 16 Nagrme 2112 Masdscsrer  METTLER TOLEDD Ry ISk
2. T arIan i i Visoenati I Thva s Bt o LI |51 Lk [ P Dile ey
B4 Inuans Ko g PR THER: TV 170026 Litwvtaiony ocrindion ol Calbadin Mo, 0TS Far ofB . T P Dl 58, 22 e
22 lsumants o2 2 Hragh RISC-TIS-TIS 1702 Laboraiory Aocrdion of Calbraliss bla [0
7 Indicaior
10 ngmumeres ol rough MECTHERTHE 17025 Loboreey aocrerion of Cattratee Mo (00 Cartiad Yk frvarage Mancling ™ X ey r: Facior
.4 Cartted Rsfurirce Mstgeaiba. T4 2 20 mcabem  Prosy messssTeT oo Hamss ol uing celbrisd GG (pH) H e ixpH) 7]
barorains. wnd The Stndaxd Schiicn
Frapaation arc carshes by CPACham LK i mcovedied b 150 17034 48 4ot 10 EE) oo am
sl e A O : [ Tw
15 Coriled Referpecs Rpaiaifin. 2.7 TRCtaLE W BB Rl T (il 30,0 R B R 3 Lot 28 06 3030, Bea .
Fenf HE-B Lo 3504 2000 B0M Ae 10 Lotk 29 06 2020, T it o il b oo 2m
e
SCIESRES 15150 1703 ane SOVEC 1 MEE

Funden Sohsion vl confied by CPaanen Lid & aom e H - 0

00087
A, Tris cardioris wae. canlad onky 0 fa NAUTETT w CARCMEE.
&, This rewal ol calbrstion was knaed socunsie ax s9own 07 dew ard pace of calbrwsion cnky. / : E: z- " /
‘?‘Mmb

420
@aaslaueIun
9

P-C5-002 Rawion: 00 Dute: 14-13-81 l’ana—]s lNﬂ’JUQN

FCS0n Raremon: OO Dua; 34-12-81



Calibration Report

Cortificaie Ho.: s Bl
Equipmant: Dipital Tharmerratis with RTD (5H Matar)
Fasshiion o1 g Model:  SevenBasypH
Eerial Mo, wEETEEhD DMe.  UAEWAT 0028
Mol ver METTLER TOLEDD
Date of Calibraticn: 1 Wprch 3023 Pag dof 5
Location: Charsicsl Cabbvwien Laborory, NATIONAL FOOD INSTITUTE
Environment Condition: Aritinci Tempeniune e & 1%
Fuslitivis Hursiity e o+ 2%

Caondition of this results of Calibration:
1 Calibraban Metrod © i PSR BN WLTEDZ5 by Bevtgsnen wih dtirdin Ihrrmadater.
- Tha Calamion ix deisrmined by Sompaning w2 knawn lsmperaians
VG B0 54 AG PRSI TR
- Tha larpmators scaba i am o1 i laboraiony i e inksmaicrad
Tempariure scae of 166 { TE-80 )

2 Aafererce Starder? ioerumant

natrsman: Mode Sewisl Mo, Corifican Np [ Threugh |
HAKDHELD THERMOMETER 1823 201884
PEL.T D8NG a-huregd TETR
Parsnum Reitnce Thermomens: [PRT) =ITA L]
Suppar Equiprmani - - Low Tamparshus Bach [ISOCAL-2) Model: Eyropa-d P Rask, SW 395505
3 This carriicate in rmcasbis 1 Irismanaral Sysem of Lnis {51 Uniw) /
4 Ths canieats wis cerified osly lar i isgiarren! wa crltrams.

£ This raeck ol ealiranon wes [Tng SCarale 98 S10eT 1 Sate B s of CAlbaton ol
B Condibon of Calleuted tas Dood
T, Resufi of Calibravion. x PO schasiment l Afer adisinen

F-C5-012 Rersion: 00 Oae: 1412481

wnaslumuan

MNational Food Institute, Ministry of Industry, Thailand

mia | cakant it

Calibration Certificate

Certificate No.: 2200708-001-01
Client namae: UMITED ANALYST AND ENGIMEERING CONSULTANT COLLTD.
Address: 3 Sol Udomsuk 41, Sukhumyit Road,
Bangchack, Prakhanong, Banghkok 10260
Page Lof 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAEMWAD.004/ 2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Recaip E 2021
Date of Calibration: 24 November 2021
Calibrated by mr.warap App d by

Scinnbist { Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laborstery

Dt of Lssiie: 30 Nowember 2021 far the Team
The are fora of aop 955

This Certificate is msusd in sccondance with the conditions. of accreditation grarted by the Thai Laboratory Acxediation Scheme
Wit N iesetssd B SaacunEnent capabiity of the atomtory and it tracestility b0 remognired nationsl standards and o the

wnits of measurement realized at the comesponding national stndands [shoredony, This certificals sy nol ba i othar
than im full except with the prior weitten approval of the Natienal Food Iretifute. l

P50 Rimion: D03 Dita 14-11:61

Nfi

Calibration Report

Certificabe Now: TETEID0 S0

Equipment: Dlipinal Tharmametes with RTTH (pH Water)
Fesoluiion a1 g Modet  SeeanEary pH
Savial Mo FRETIBAD Drbo:  UGEWAT (i0REss

W e METTLER TOLEDO

Date of Callbration: 1 March 3032 Pags Bl

Cadibration paint: 6.0 260 o 35.0 ©
Calibration result:

« T Aoty wi ITrvencad in B7is] DRI 7y DAl & rinsvum deph ol 100 mm

- Daacrigion of proba, modsl M SN M
Démargian of grobe - Ciameier & o, Lesgih 00 e
Stuat muriarsl Stwrinas Smsl
[ UUE* Memding (6] ,_“:"::'_"I.:I Eoemacticn Vsl (') ""‘:':'.::'I‘"
81 15008 0 L]
251 6004 41 am
ma m0m an e

i)

= LLIE" ; Uik Urcler Cakibrasian

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

FCE-r1 2 Resision: 00 D 141261

anasluauan

Narional Food Institute, Ministry of Industry, Thailand \_/

nfi

Calibration Report

Cartificate No.: 2204708-001-01

Equipment: Elrtois Bane Manufocturen  METTLER TOLEDO
Mol WX 105 DR Besglution: 003901 gf S660L g
Sarial Mo: 1122000 1D Mo UAE R0DI0E
Capasity: 110 @
Date of Calibration: 24 Mweriver H2L L. FL.L
Arsbignt 2o ¢ 65 T MeweHavdty Wo: 1 %

Piace of Calibration: Balancs Aoo, UHITED ARALTST AHD ENGINEERING COMSULTANT £0,LTD
Condition of Equipment: Good Dondon
Condition of This Results of Callbration;

1. Cabtration e T athod WeMAD0L  [n-Heuse Methad beged on LKAS Lab 14 1 2049

Standard Wt Cliis EX 100y 15330 s MEDLEIEES 28 Mesminer 2021
Srandard Waspht Clees E2 1-5009 15892 TS M09S 28 MoesTiner 21
Instrument Madel SerlalMe.  Callbrated By  Certificate Mo,  Due Date

Tharme-Hygra Meter 1A wan sl BTHIOWSS  Quasty Rszom QRI1-0357 L5 Feoruany HIZZ

& This centificatien & teceable to 51 UNIT
. This cerificabe wes certfled anky for the instrumen we calibried,
5 “Thin result of calibration win found actinits i Sown G5 St and e of Zailrason only.

Calibration Results:
1. Repeatability of Reading:
orinal Valee [ g ] Sndand Deviation of headng ipd
55 SE00M5T
» 25000084
] 00081
100 00008
. Off-Center Error

A ot 5¢ g s plaoed and moved o varcus postion an pan.
Tre balancs reacing obtare s prean in the b,

g a8 /5.0\
&

o
o]

1 1
£ g ll{@e [ p
58,8000 500003 9599

F-C5-012 Restson: 00 Dane: 14-12-61



MNational Food Institute, Ministry of Industry, Thailand \/

ZE007CE-001-01
Blecironic Balysce
Model: A3 10% D=
Serial Mo 1121100426
Cagacity: 110 g

Exquipmant:

Nfi

Manutacturer  VETTLER TOLEDD
Rmsclution: (L0001 & 00031 5
B0 Pl UAE AL D025

Drartes of Calibration: 24 Kovesber 2071 Fage 1 ofd
Callbration Remults:  (Continucd)
Calibration Banges  0-100 g
Calibration Adjustrent: Infernal Calbration
3. Departurs from Neminal Value: { Range: 0 - 30 5 ; Ressiuticn: 0.00331 9 )
Figrrinal Value Sandard Yaum Jwnrege Arecing Comectian Unceripinty Covermge Pacir
[ | f 44 1 ] i o3 1= § L4
‘o] 0080000 D.00003 000300 00003083 200
ol 00855 L3100 (10 XL |
1] .05 £usama 0030 2000012 w0 |
0os 0.055008 £.85000 000000 2.000011 100
2.1 0100002 £.10000 00030 2000082 200
S LE L] EI0000 1R 2200000 i
a4 [ o000 L0031 2500014 ]
0085 1.00000 -0 00861 2000026 o0
2 L.335083 1.59933 0003 2000085 100
5 433575 455004 ] SR0000 o
13 0000038 [ Rrie) ] 2000074 20 |
25 3 DOEF LA D031E Lo ] o0
»n 30 000363 3000800 [0 000043 LB0

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

CORPORAT RVICES
14 PATTAXAKARN Ri

Certificate of Calibration

Eguipmant :
Manufacturer !
Moddel :

Serial No. :

1D No. -

Submitbed by :

Location -

Received Order :
Calibration Date ©
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
[ Pamthippa Tamayakul

{«} Malee Bulkrusa
{ ) Suwit Imjai

|ssua Date :

TECHNOLDGY PROMOTION ASSOCTAT
ECHUIPMENT CALIBRATION AND TESTE

TN {THATLAN]

SEE-TE-TIS M
GALIBRETTI e

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

Hal Air Oven
Mammear

UF B5

B212.0417

UAE WAD DOR2E8E

Unitad Analyst and Enginearing Consullant Co. Lid.
3 Sol Ldomsak 41, Sukhumyit Road,

Bangchak, Phrakhanong,

Bangkck 10260

Lab: Floar 2

T Apri 2022

7 Apri 2022

(26£10)°C

[50£30) %

Man Patianaponpeabonn

Wil -

Appraved Signatary

18 April 2022

naslumugy
A DD40245

s

mnnﬁ!ﬁanu

Regult af Calibration -

National Food Institute,

[ § -

try, Thailland \/

e (If

Calibration Report

Camificata No.: TI00708-001-01
Equipment: Hactrnic Salasca Manufscturer:  VETTLER TOLEDD
Madel: a3 105 DR Resobation: 000061 3/ 9.8001 g
Serlal Houi 1122100406 1D Mos AR WADLI4( 546
Copacity: 110§
Date of Callbration: 34 hevissber 2121 Pagedore

Calibration Resylts:  (Continued)

Calibration Ramge: 0100 g

Calibration Adjustment: Internal Caliration

3. Departure from Nominal Value: | Raage: 31 - 1005 ; Resletion: S.000L g ]

Prrasal vakss Srvand vaks Rrnge Rssting Comemen Unoemainey Coverage Factor
L9 1 L o1 i8] £g 3 [ '
* 43.50000 mae [T Db % |
a5 24090033 L] 00031 B0ES 208
5 45.59009 09959 00K BOMNE 25
55 Pheomy 9558 00931 DO RS 208
-] S0.00003 P DL [ 10
1] SE.B000G B S D003 DO BB 20
n 2000003 3 0 nonge 1%
I E.R000) 749359 g [ 0] 108
® B0B0E T 000E Loy 00
a5 S5 bO0Y B A DLOME D.DO03E 20
® 0.9 93 3558 L0z [N 1N
1 38,5597 93,3350 [T DI 1%
The neperted uncerizinty of messunement wae besed on 2 Sandand encerininhy mekiphed by & coverage factor &, providing &
level of panfiderce of approwimabedy 5 5.

wné%lximuqu

F-C5-012 Aesion: 00 Dates 5412461

Equipment : Hed Alr Cven Cert. No.: Z2TM304
Condition As-Received :  Used lam Page.: zof 3
Relerence : 2204-00150C-1

PFrocedure Used :-

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

The temperatire scala v5ad was basad on ITS-80,

Condition of this ragult of callbration

1. Referanca standard instrument-
Insfrumant Mol Serial No, Cart, No. Due Date
1} Data Acquisition 4ET0A MY41021843 2ZLM4 10 Jan 2003

2. Thig certificale is vakd only 1o (e ilam calibrated on dale and place of calibration,
3. This cerlification i tracaable ko the Interational System of Unit,

[ =) Wilhout Adjustmenl

Function of UUC® : Termperature Sowce

Fresh air setting : Close Environment during calibraticn
Beginning | Finished
Tamp. { "G ) 28 28
REL.Humid. { % | 658 55
AL Supply | Vol | 21 224
H

Rel. Sid. 1D No.: @

/ Calibration Point { ' |
o =}

5 Position :| {120,180 {104}

T 21-04TC-01 | 1B-DARTD-0T

2 2104TC-02 | 1BD4RTD2

1 21-0416-03 | AB-D4RTD-0S

Prabe Installation Details : 0‘1""“‘"““"'5‘;""“"": P 2104TC-04 | 1EDMRTD-04

a=  ED em 2 0. I 5 21-04T6-05 | AB-D4RTD-05

b= 50 cm s Bl & 21-04TC-D6 | 1B-D4RTD-06

sr AN G cHoo o HinS 7 | 21041c07 | tB-D4RTDOT

SEpaciyS DA m A 29-04TC-08 | 1B-04RTD-06

et} | 21-04TC-09 | 1B-L4RTD-08

Wi .

nanslumuay
a 1104316




Equipment ; Hal Air Qwen Cert. No.: 22TM304 % . g Y
Canditian As-Recalved ; Usa o Page.: 3 af 3 Verification Certificate
Reference : 2204-D0S0C-1
Result of Callbration - (™) Withaut Adustment
Function of UUC* | Temperatune Sourca
Frash alr setting Closs .
Calibration | WFUC* uuc Tarmperature Temperature Owarall Caverage Ceftiicate pose R
Point | Satting | Reading stability unifarmity | Vardation | | Factar Client name: WAEYED-AMAL VST ARD ENGINEE EIRU CUULIART 00, LT,
(C}) {c) ") [£°C) (%) {45} (+7C ) k Address: 3 50l Udomsuk 41, Sukhumvit Road,
104.0 104.0 104.0 0.040 0.57 .80 0.42 2 ck, Prakhanong, 10260
120.0 120.0 120.0 .11 0.62 1.4 1.1 z
160.0 180.0 180.0 0.12 1.4 2.0 1.1 z
Page i ot a
G ] Maasured Temperature | "C )
Paint Position ;
(e - 5 = 8 5 ~ o o Tl Equipment: HEATING BLOCK DIGESTION
1040 | 104403 | 104220 | 104517 | 104.474 | 109.778 | 103850 | 104282 | 104.357 | 104 518
1200 | 120,163 | 199.978 | 120.238 | 120.355 | 119.476 | 118.455 | 120,048 | 120.173 | 120188 Manufacturer: L)
1800 | 1eosoe | 179.929 | 160655 | t807e7 | 179.012 | 178044 | 1eo043 | r1a0aos | 180240
Avarage” : Tha average of 30 values in each pasilion. Model; =
Temperature slability : One-half of the grealss! maximum difference of measuned temperabure a1l any one sensosr
Temperature uhiformity : The maximum difference of measwed temperaturas a1 any sensors and the measurad Serial No.: 91704469
temperalure at the reference lecation which are obsarvad at the sama time or al &s cose an obearvalion lime as
possible o detarmine the 1emperalura pattern o hamogenaity within the chamber under steady-state canditions, ID No.: UAE.WAS.011/2560
Orverall Variation : The Diffarence of the maximum and minimum measured [emperaluns ihroughaut abssreation.
UUCT : Unit Lindar Calibration Order No.: 22023681
Mote ;| The reportad uncertainty of measureament was inclided stabiity and exchudad uniformity
Tha faponed uncertainty of measurement was based on a standard uncenainly multipled by a covarage Operation No.: 2202361-001
faclor k, providing a lavel of confidence of approximasely 65 %,
Date of Receipt: 4 April 2022
-ola-
Date of Calibration: 4-6 April 2022
Calibrated by . Nuttapol Mipamehat Approved by
specialist { Mr.Phern| ]
Manager, Divislon of Calibration Laboratary
Dabe of Issus: 11 April 2022 Responsible for the Technical Management Team
The: uncertainties are fora of 95 Yo,
Tris, Cartificale is issuad in accondance with the condtions of acoreditation gramad by the Thel Laburatory Accrsdication scheme which
% Pas assessed the measurament capabiiy of the biboratory and &5 braceabiity to recognized nagional standards and o the units of

maaEsapTant ralized at the Comesponding national sandards faboratory. This Camtificate may not be reproduced otrar than in Tul

2 xcept with the pricr written approval of the National Food Institute.
tamn's‘lumuﬁu e enmslammuge—
a

04315

te, Minl

Verification Report Verification Report
Certificate Mo.: 2207351-001-01 Certificate No.: 2202361-001-01
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial Ma.: S1TSAES Podel: 2520 Serial No.- 91794869

Rescluticn: 1 "L IO Mo LAEWAS,D0 12560
Manufacturer; FOSS

Resplution: 1 O IR Mo UAEWASD1L/ESE0
Manufacturer: FOSS

Date of Calibration: 4-6 April 2023 Pape 2ol d Date of Calibration: 4G Apnl 2022 Foge Jod 4
Calibration point: e
Location: Lbratary Raom, NATEONAL FOOD INSTITUTE Calibration result:
Enviranmant Condition: Ambient Temgeratrs {25 = 3 ) % Reporting of T
Relstwe Humidity {55 £ 15 ) % Binck Na, Ull'-'":m uuc aﬂﬂnﬁ Stability (£°C) Standard l.lmn::lnry
Line Vieltage {220 & 10 ) Vok ") (") Thermameter (°C) (£°C)
1 Y 0 3] B 15
Condition of this resufts of Calibration: 2 £ 380 0.12 375.58 15
1. This inctrueivesnt weas calibrated by insert Standard thermocugies type B it its heating block digestion sed a L] 80 o1z 75,51 15
companad £0 temperatien ootaingd from referance stAndards themometer 3t calibrted point, 4 E 380 0.14 376,70 14
- The temperature scale used was based on ITS - 90 s =0 E 0.18 37681 15
- Al data show bk were final valses and the inial data may be obtained upon request, & 80 80 o1z ELEEE] 15
2. Reference Standard Inginament ; ? 380 360 0.12 37787 15
Tnstrument Mol Sarial No. Cartificats No,|  Due Date Thraugh Ll 3% 360 0.13 376,58 is
@ ) 100 (X0 7671 15
Dightal Thermomater | 31T70AHO0LA | Muassszs/HiIs4s2 T
with Themmcouple Typ= £ TERLEL-AED | EHLSL-400 TCdi/00e A0 Caier Laberaiory n EL EL 0.8 raa? 14
3, This certificate is traceable to imtemstionsl system of units (SI Units). 2 ELL 360 0.35 7879 15
4, This certificate was certifed only for the insirument we calibrated, iz £ L (1] EELET) 16
5, This result of callbration was found acrurate as shewn on date and place of callbraticn only, 13 £l 380 0.5 1765 L4
&, Condition of Calirated item :  Good 14 3ED 380 0.6 37851 16
UUC* Cuscription 15 8D 180 .16 ITESS L&
TimeofRecord - Howr M Minue At 380 g 16 360 360 0.15 175,18 18
17 360 360 0.23 377.39 16
7. Result of Calibration | E Witk adfustment I__-l After adjustment i 380 380 ot Tl L&
) 380 380 0.2 e 16
o 360 380 0.16 37656 18

Bpde;
- UUCE = Unit Linder Calbration
-Immersion depth of standard thermometer in fube level high of sand |s equal heater plate of UUC.
- Stabiity = One-half of thé greatest maximum difference of measuned temperatures at one sensors,
Tor at keast hall a0 hour after readhing steady state,

FAESIL Ravian 00 Dati: 14-E161 lmﬂﬁw% F-C5-012 Rrvision: 90 Date: 141251 lﬂm{i’;ﬁ%




H FIO5S Soncth East Asla

] 33BE Sirnrat Bulding. 25th — 2dth Finar, Unit Ke. 138850,

| F 0 S S | Faveres ¥ s, Klasgion , Klongroey, Banghok, Thailand 10110 |
SSTeRIRIINgTISIIIIIIIIIZNNT Customer Service Report rpnrﬂd’n: | 5874 |

Verification Report ]

Dane: )
[ _cuvome: | 4 ]
I Iostrusa it I "J. =2 ':'\L'l.
Certificate No.: EF1-001-01
Equipmaent: HEATING BLOCK DIGESTION Haurs :ﬂwhﬁﬂm
start i |
Model: 2520 Serial No.: 91794469 Finish _5"'_| !
Resakation: 1 i ED Nov: UAE WAS.0LL/ 2560
Marwfacturer; FOSS Spedial Stande
Drate of Calibration: 4-6 Ageil 2022 Pagudof 8 Normal Eeurtery Wish sl 'r;ﬂll;
i E Ditribrator PRLA i b Gunte in House
Calibration point: o ¢ sl Wannnty Fagalr T - il
Calibration result: Centinusd | Digitat Service Ea s Supoorn Ammcbe Other
Figure 1. Locstion of Reference Standand and Elock Diagram of Digestion Unk [ PO/ Guste Humbaer: | ]
e [ rraates | FZst forpl fra [ comrcime, | 1
G\l G\' @ @ Dutaks of Work | Test Tandition | Status
— J c 2 . - T ! z —
— = L der £ P e i
@L\:/' " I T, Fr1 MiF fér AT Teg Facre

OOOO
10O

©.010
0/0]0

T . S
1 AR | TeF Thes] e 2l

[ ok [ otok |
Desergacn M—
| th T Toig 177 AT KT PF
anan ! e P T B )
T . i Grpornp A0 Merteegsid| F
Senscr Installation Lecation i Hea ting Cfegment ac L
= PPL i
BgkE; Y LT zre0 rep rAre ] FER 7
SUUCE = Unit Uinder Calbration g 3575 I by ";‘ Meir Cooogiils
-Immersion depth of standard thermameter in hute lovel Righ of sand iF equal heater plate of UUC, i canfirm this raport s accurabe and complebs
- Stability = One-half of the grestest madimum diference of measured temperbargs at 0ng 5805005, g — =
s e ‘Signed Customs o o
far at least haf an hour after reaching steady sate, Nl roe Uty ol d 1
Name Mart
The report uncerainty of measursment was based on standard uncertainty muRipied by coverage factor k= Z, - o s e a7
providing a level of confidance of approximataty 95 T, [ Woukd you be wilknig 10 garfigipate in o brief sunary in svder i gl w3 how we perfonrs |

ey (BN tIAILAY

mnms'lu'muqu

FossCara™

FOSS Preventive Maintenance Protocol

Maintenance Procedure

Exchange of Parts and Cleaning

: 1 Replare | tedapser far g 250 mi (m
Mo of sammles analysed ~ T 1

| i applicatis) ] Replare Mian maturn valve O
10009955 NV O 7ag 7 3 | Relace valves n akal pump | Vabve kit reagentwster pump | 15750053 |_|
& Replace steam tuing Silkcone tubeng B2 mir 1582 000G | O
Introduction 5| Replace akal tubing [Tubing [ sezo0i1 [O
A mainlenance protocal provides sysiematic and funct [ Relace wates 1ibing [ Tubiing PWC &11 mm I 1582 0004 i '_|

type. The recommendad PM interval deperds on the epe — -— — — T i
experience and knawledge of manufaciuring and main i Cleaning Steam gen O
mple throughpa, 8 Cleaning Splash head (H]

Check and Adjustments
NOTE!

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

FO55

1 Chack alali wolume, 10 mistroke Alkall pump

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

2 Chade distlaton wolume

3 | Chade front panel swiches

4 | Chede cabibes and elecir

e bl pin in Steam gendralor

Cr

] Cheacl salety door switch

FESS Asalytianl &R Tl 435 &2 357500
Boa Tl 2146
SE-JEE 21 Haganas iz

Seenzen i v 2355 1

Cumlrrer upgee 1001 85721 Ars. 3 \ex Camtermar Suppart, 1007 4572 (e, 3

mnms'lu'muqu mnms'laimuqu
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Fourdaon for ndusiial Developmen MNational Food inaiiie
Food indusmal Lacoratory Sence Cerver
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Calibration Certificate

Certificate No.: 2203120-001-01
Client name: UNITED ANALYST AND ENGINEERING COMSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Pigus 1 61 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: ABZO04-5/FACT
Serial No.: 1129361010
ID Neo.: UAE WAS.002 2552
Order No.: 2203120
Operation No.: 2203120-001
Date of Receipt: 1 June 1022
Date of Calibration: 1 June 2022
Calibrated by  WrTaveesak Seitee Approved by /
Scientist { Mr.Pheraphat Tuangt )
M, Diviskon of Cal L ¥
(Dt of Tssun; 7 June 202% for the: Taam
The are for & af 5%

This Certrfiate is issued in acoordence with the condiions of accreditation granted by the Thai Laboratory Accreditation Schame
which has assessed (e maasurement capability of the lsboratery and it traceabibity to recognized natioral stancerds and 1o tha
units of measurement realized 2t e cormesponding national standands aboratery, This centficate may rot be reproduced other
e in Full escept with the: prior mmitten aporoval of the Mational Food Insstute:

5008 Rewishore 01 Diafo: 3-0H-65 L]

A

b1 R
-
FEEErESURRLNSRTaaT L ILa TS =
' I I ALE SN ErEe OB saaa rNsELE TR Fz/f’i‘:‘:a?
g
- Foundaion for indusing Development hatonal Mood raifue Vbt TISLTIE 17008
Food indemal Labonstory Senice Center L

Calibration Report

Certificate No.: 22031 20-001-01
Equipment: Elactrue Balaten Manufacturer;  METTLER TOLEDD

Hodel: MBS FALT Rusohstion: 00001 g

Serlal Mo, 1129350010 ED M. UUSE WAS D02(2682

Copachys 20 g
Date of Calibration: 1 e 2002 PageZoll

[= vt 199 & B2 C RestmHmides 45 2 13 %

Place af Calibration: 106, Barect: Ao, UNITED ANALYST AND ENGINEERING CORSULTANT CEL, LFD.
Condition of Equipment: Gssd Canditon
Candition of This Results of Calibration:
1. Cabbraion Method: WP Method W-ME-001  IreHouse Mathod tased on LKAS Lab 14 : 3009
2. Sxference Bandere:
Befersnce Standard Model SerlalMo,  Callbrated By Certificate Mo,  [Due Date
‘Stndard Weigh: Class E2 5D IR e MIILEI LR R
Ftardard Weght Cless EZ 1559 ENENGE12E s MIDLGHS & Jaresary 2013
Instrument Maodel SerlalMo,  Callbrated By  Certificate No. D Diste
Thesmmia-Hy Meted PONFE &0 KFLETH (018 Qpeilisy Rasbiom AR 18 Pebrnawry 2023

2, This pertfication i ranesbie 15 50 UKIT
3. T cortécats man cortibied! ok for the Estrumert we cltrriedd

5. This sesult of CoRONn it found 00U 38 shiwh of dibe and plece of calfration onfy.
Calibwation Results:

L. Repeatability of Reading:

Hominaivalue (p ) Stanaard Devianen of Aeading 8
0] 0000HE
a0 2.300057

2. Off-Canter Error
o ol 55 g wis placed wnd moved b vasous pesson on pan
The salance SEacing BIRIIGS 5 G in The tabie.

L S —

o)

1) i H

@ . @’ @-f.

i

4 5 [ [ILIIN S

L a 110 ¢ 10¢ 9 ¢ g

5559 | 4959958 1 43,500 20001
F-C5-012 Revesian: 01 Dete: B0-4-65 v

£
e
-
S MnesLTRLyRdEdsan LaTn s = =
I LS MEE BN ERE A TRRLE S ’id:”ﬁ"\,f
I | - o
t5eshe iy PoANCanon dor incusiTial Cevelopment hefioral Food nstiue full .
Food roustal Lateratery Serace Cenner Wﬁ&’sﬁ!

Calibration Report

Certificate No.: 2203120-001-01
Equipmsnt: Beciroric Babnge Manufacturer  METTLER TOLEDD
Modal:  ARTM-STACT Resnletieon: 00001 L]
Sarial No: 112931008 10 Mo: LAR WAS IN2/7557
Capacity: 130 o
Date of Calibration: 1 Jure 7022 3al%

Calibration Resufts:  (Continued)
Calibration Rapge;  0-20049
Calibration Adjustment: Intemal Calibration
3. Departure from Nominal Value:

Fomina! Value Stanzard Vki Woerage Raacing Camection oty Cowarag Factir
g ) £og- i g 1 R ) A g ) x
\rigad LIOHD DE000 0000 L0ER 08
[11] s sum 0.0800 L030E |
L3 DISROD ] .08 L0026 200
i 0.10050 S0 0.0 [LIGZER im |
[ D000 2300 00350 LLOON3ER 2m
o 5000 4..] LR LIO0GER L —
1060008 29999 0001 LOaEE 2m
F1 190005 1395 00Nl [L.0003ED 20
ES0000 550 fmge Doy im
1] _ mse 3358 00001 0000032 200
n 1979590 1008 oy 00 m
1] 22000 499093 DO 000812 200
L] £ Grasns LS ] nom) UL L -
1 L0001 ] (Ao iLo0sF P
1% 145:599] 1953587 o 00 im0
1} 200,50007 1999908 £oooy 0o im

Thi Fportid uncirtainty of MEsuniTarTl wis Bided o & endand unowterty mulpled by B oowerage fecior & |, providing &

vl o CONBCENGE of ppTedTansly 55 B,
e A

FLi-003 Bewision: 01 Dabe: 20-04-65

DXE Senvaces Co i,
DOE ¢, \jcos 356 LafrurWangbin 55, Ladpra Wanghin B, Ladpran, Ladgrsn, Bangkek 10250
Phione - +66 (1}2 538 M54, Bl : dgeserviceninfisiigrmail com sz

CERTIFICATE OF CALIBRATION
Certificate Now :  SP22-007 Page 1 of5
Customer 1 United Analyst and Engineering Consultant Co., Lid, (Head (fice)
Address 1 3 Sai Udvmsuk 41, Sukhamyit Road, Bangrhak, Phrakhanong,
Bangkok 10260
Location of calibration :  Laboratary 315

E  UV-VisSp ph

Manufaciurer :  Hitachi

Model = U-1900

Serinl No.:  2021-D84

1D No. ¢ UAE WAS. 062552
Received Date : 20 Jasuary 2022
Calibration Date : 20 January 2022
Issue Date : 24 January 2022

Condition Instrument :  Good

P 5 &
Calibrated by : -}ulﬁf Appraved by : afa g
o M. Tanawos Rimidach ) i e, Chonthicha Sargnpers )
Techaical Managsr Chuality Manager

The calibration ressk in applicd aaly 10 tha shoree cal brsssd ers and wn foord sccarn as thos oo dae ed Do of pal s ooly,

The mcmerewxced cxmbabiny af e lborary asd i maae By i reeognied rapions] ysdan sed msbe wit of sssurersss relised o e corpeeding
bborasry i otha i i Pl ot Wk The prbr e il of 5 DOE Services Ca., Ll

PR 7002 RO 17112020
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DN Services CoLad,
DOE Goryicps 1 Soi Ladpes-Wenghin 55, Ladurs-Winghin R Ladpean, Ladpnes, Banghok 10230

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

b s
]

REPORT OF CALIBRATION

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

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

Spectral Band Widthof UUC: 40 am

Sean Speed of UDC 200 sm/min

Scan Interval of UDC: 01 nm,

Resolution of UUC: Photometric 0001 Abs,

Wavelength 0.1  nm.

[LIEE R S ERE T ]

wnm3lualugu

DX Servieos Co, Lid

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

A

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

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

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

Remark ; - UL = Unit Undar Callarason

- B = Mot Avaisble

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

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

* Indicatcs son TIS! scrrodied

P TOR-OG B 11 L2

wnm3lualugu

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

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

wnm3lualugu enm3lunlugy



DAOE Services Ca. L DUE Services Co. Lid,
DaE Services 32 Soi Ladpran-Wanghin 33, Ladprao-Wanghen Rd,, Ladprae, Ladpran, Bangkok 10230 DQE Services 32 Sai Ladprao-Wanghin 53, Ladprc-Wanghis Rd., Ledpeao, Ladprac, Bagkok (0230
Phass = +68 (002 538 2054, Email : doeservicesindo@pail.com s Phane : +66 ()2 538 2054, Email ; dgeservicesinfo@pmall.com
HEPORY- R CALRRSTION CERTIFICATE OF CALIBRATION
Certificate No. : SF22-M08 Page §of5
Certificate No. :  3P22-016 Page 1 of5
Wavelength Accuracy 1
CRbTE k| O Weniltig, | i boti. - | ~Tes alibt |1 S Custamer :  United Analyst and Engincering Consubtant Co. Ltd. (Head Office)

{nm.} (nm.} {mm.} {nm.] k

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

17945 790 .45 0.18 200

781 ol LE] 3T 0 Bangkek 10260

33406 13358 .56 0.18 200

36093 3500 093 0.18 100 Location of calibration :  Luboratory 315

41899 4188 n.59 (3T 200

44554 4455 044 018 100 Equipment:  UV-Vis Spectrophotometer

45366 4530 066 (5] 200

AT 430.5 0.52 [N 10 Manufacturer :  Agilent Technologies

536,59 5360 (X nis 200

65798 6374 048 0% 200 Moded ¢ Cary 60

43138 FITE 03§ [¥T] 100

472,50 4720 a.s nis 200 Serial Mo, : MY 15410009

51347 5130 a47 18 200

S2B.83 5285 03g 013 2.00 1D No. ¢ HiA

57517 $750 a1r nig 200

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

aE4.40 6840 040 s 2.0

4072 7405 o 030 300 Culibration Date : 23 May 2022

THR.S5S T4ES 0os 018 200

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

£79.28 £70.3 o 018 200

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

T —
= The s expasded uncentainty of ressuremsert 1 & smied s the starslend encessinty of mesarraent muitiplied by e coverage facwr RauEr utar] 1y ﬁMnT Approved by : “R 5"‘}/1
which for s sorrmal dsrTbuiion sommpondi 1o & saesmps bty o sppruxksiely 5% | Mr.Tanswwt Ristidoch § | Ms. Chomthichs Samgngern )
-+ Inimates o TISH socredied Techmical Manager Quality Masager
- End of Ceriiflcate - Ths calforution resad Is appled ondy 10 iz sbave calisried itz and was fourd secums a5 showm o dmne sl plase of calibeaton oaly.
i 306-00 R8T 11 1l The repaspemie capability of the lboriory and ity maceabl iy b0 meognized sarional sardasds o | e ini o mesuremen realined ot the cormespending
vesional staadends haruory, This ersfict rray ok b ropeochcd e han I fll except wih e price winen ppeeval af the DAGE Serviems Co. Lot
'
wnm3lualugu : b= L
DQE Services Co, Lid. DOE Services Ca L,
PQE Services 328k Ladprao-Wanghin 43, Ladpran-Wanghin R, Ladprao, Ladpes, Benghak 10230 DQE Services 35 Ladpra Wanghin 55, Lodpesc-Wanghin Ril, Ladproo, Ladpras, Benghok 10230
Flone ; 66 (12 338 2034, Email - dgeservicesinfo@gmail com e e Phooe ; +66 (012 538 2054, Email ; doeservicesimfo@gmail com
REPORT OF CALIBRATION REFPORT OF CALIBRATION
Certificate No. :  SP22-016 Page 2of 3 Coertificate No. : SPZ2-016 Page 3 of 5
Environment Condition :  Ambient Temperatre 25 = 5 c Calibration Results 1 Without adjustment
Relative humidity 55+ 20 %RH Photometric Accuracy
Wavelemgth CRMs Values UUC Resding Correction Uneertainty Coverage Metor
Calibration method @ In-house method CP-01 Based on ASTM E275-08
() Abs) {Abs) [Abs) {Abs) k
L0000 00000 0.0000 00028 2.0
Certified Reference Materials :
AT 0.5787 057535 0.0032 [(ELIER] 2,00
Material Serial No., Certificate No. Due date 10450 1.0436 0.0054 0.0023 .00
21900 21847 0.0053 00075 200
Absobance Standard set 25760 95935 22 October 2023 0.0000 0.0000 0.0000 0.0028 .00
. e - . add 0.5607 0.5588 00019 0,034 .00
Absobance Standard 757 Dictobe
= o = s 1.0247 10232 onls 0.0035 200
e i o e 51 Ohotober 2 21229 21211 0.0018 0.0082 200
L0000 00000 (D0 00028 200
Wavelength Standard set 25758 45415 22 October 2023 s 0.5236 0.5197 (LD03Y 0.o0ze 2.00
05634 09625 0000 00028 200
Tracenbility ‘This certification is traceable (o the International System of Unit maintained at National - 19763 19752 0011 0.0070 200
: : e QL0000 -0.0001 00001 00028 2.00
Institwie of Standards and Technology (NIST) through Stamna Scientific Limited
sl 05191 05171 0.0020 0.0031 2.00
Spectral Band Width of UUC ; L5 mm 1.0003 09984 0.01% 00033 2,00
19887 19945 0,004 1 (LO0R4 2.00
Scan Speed of UUC 90 nm/min O 0000 0.0000 0,000 0.0028 200
500 0.5523 05500 0.0014 QL0030 2,00
Scan Interval of UUC: LIS nm. 10802 10792 0.0010 00029 2,00
) ) 20391 20329 0.0062 0.0080 200
Resolution of UUC: Photometric 000001 Abs, 0.0000 00000 0.0000 D028 200
Wavelength 0} nm Gis 0.5601 05584 0.0017 00031 200
1.0512 1.0488 0.0014 00029 .00
v 1.9294 15265 n.onze 0,82 a ' 200
naslumugy enmIlmug——

FM-T08-R R 171172021 Frd=TOE-0R B 061 152031



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

Fii- Tk DD 11072020

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

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

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

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

Approved by m 1

Approved Signatary

[ A Pomithippa Tameyakul

{¢ ) Malee Buikruea

{ ) Suwit Imjai

lesue Date - 22 February 2022

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

@N&I LNAILAY
A DO3RODY

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

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

41.72 2420 <028 018 200

17045 T35 =05 018 m

25781 2ET5 031 018 00

33406 3335 .56 018 2

36093 3605 043 018 00

41859 4120 0.59 018 200

44594 4454 054 018 200

451,66 453.2 LB 018 200

6002 4507 032 018 .00

53650 1362 34 L8 1] .00

63798 G383 .52 .18 .00

43138 4310 038 018 200

472.50 472.5 000 018 .00

51347 513.5 -0.03 {INE] 2.00

SIRER 28,5 3% LINE) .00

737 3730 17 18 2.00

38535 J85.0 035 20 2.00

65440 6847 -0.30 [N 2,06

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

T48.55 T4E5 0ns 0.18 2.00

807,03 B07.3 -0.27 0.18 2.00

8T9.2% BT 028 018 .00

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

= ® Indictes rom TES| sexreafiied

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

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

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

Wk, .
Lanmﬂgiﬂ%gu



Equipmant : BOD incubator Cert. No.: Z2THE0
Condition As-Recalvad ; Usgan Hem Page.; 3ol 3
Raferance : ZENZ-D4450C-1
Raesult of Calibration :- {7 ) Without Adpustriant
Function of UUC” : Temperatura Source
Frash air seiting : Mot Aailable
Calloration | LUC* uuc* T ure Temporature OB | sy | COVEBOE
Point Setting Reading stability unifarmity Wariation | Facior
(ch (*C} {*¢) (2°C) ('c) ["C) {#'C}) K
20.0 185 19.4 0,30 0.58 1.0 .55 2
Calibration Measured Temperature | “C |
Paint Position
(¢l 1 [ 2 [ 8 | a4 | & | & | 7 | & [aten
0.0 20454 | 20013 | p0a66 | 10008 | 19834 | 1eer | 1ea7 | 1emme | tem

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

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

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

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

-ola-

e

L@NaI LNAILAY
a 1096041

Equipment : BOD Incubstor Cart. No.: Z2TM30E
Condition As-Received :  Usad llem Page.: 2ol 3
Ralaramncs Z2E04-00150C-3

Procedurs Used :-

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

CORPORATE SERVICES
53444 P TTANAKAKHN R

S0A IE. SLARLUANG

TECHNDLOGY PROMOTION ASSOCIATION (THAILAND-JATAN)
EQUIFMENT CALIBEATION AN TESTING SERVICES

ML AN EA IR 110250

Certificate of Calibration

A
£ 5
P

el

AT TIPS
CALBBATICH (48

Cert. Mo.: Z2TM30E
Page.: 10f3

Equiprmant : BOD ncubator

Manufacturer ; ARCO

Model : UR-1320

Serial No. : -

1B No. : UAEWAD.00G2553

Subrmitted by @ United Analyst and Enginesrng Consullant Go Lid,
3 Soi Udamsuk 41, Sukhumyil Road,
Bangchak. Phrakharang.
Bargkok 10260

Lacation = Lab Floor 2

Received Order T April 2022

Calibratien Date : T April 2022

Ambient Temparature : (28210}

Relative Humidity : [ 50230 )%

Callrated by : Man Pattanapargpaiboon

Approved by @ W!IL =
Approved Signatory

[ ) Pomthippa Tameyakul

[+ ) Males Butkruea

{ ) Suwit Imjai

Issue Date : 18 Apri 2022

Approral ai e e o Carparase Sers fons 3

- Cabbration ard Tewieg

wenmslaimuny

A DDADZ4T

Condition of this result of calibration

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

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

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

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

Wy,

en@slumugy
a 1104312

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

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

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

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

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

=ollo-
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a 1104311



CORFORAT
S PATTA

e

CALIEATIDS 0ol

Cert. No.: 22TM305

] w . Page.: 1of3
Certificate of Calibration
Egquipment : BOD Incubatar
Manufacturar ; ARCD
Model - UR-1320
Serial Mo, © 2
1D Mo LAE WAD 0182551
Submitted by - United Analyst and Enginesanng Cansullant Co. Lid.
3 5ol Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanoag,
Banghok 10260
Logcation : Leb Floor 2
Received Order : 7 April 2022
Calitzration Date ; 7 Apr 2022
Ambient Temparature : (28 10)°C
Ralative Humnidity : (50+30)%
Calibrated by : Man Paltanapengpaiboan
Approved by : WJ-U. '
Mapraved Signatery
[ ) Pomthippa Tameyaku|
[ )] Males Bulkruea
[ ) Suwt Imjai
Issue Date : 1B April 2022
The Uncertainties wee For a confidence prob of approvimately 95%
= — 1
e
]
en@sluniugy
A D040248

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

Result of Calibration ;- () Wahout Adjustmant

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

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

Cadibratian Measured Temperature | °C )

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

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

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

oo

gl .

enaslumugy
a 1104313

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

Procadure Used :-

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

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

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

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

Result of Calibration :- (" ) Withaul Adjustmant

Function ef UUC" : Temperalure Source

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

W, .

nasluau
a 1104314

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

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

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

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

Approved Signatory

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

mnmﬁ‘lu'muqu



Equipment : Incubatar Cart. Nou: 21TM1ETS Equipment : Incutistor Cart. Mo, 21TM1B7S
Condition As-Received :  Uzad Hem Page.: 2 of 3 Condition As-Received : Uged Itam Page: 3ol 3
Reference : 2110-06980C-2 Reference : 2110-06880C-2
Procedure Used - Result of Calibration :- {*} Without Adjustment
Cathration wars contucted using callbration procedurs CP-OTO2 according bo direc! measuremeant Function of ULE* : Temperature Socunce
mathod with Data Acquisition which connactad with Resistance Temperature Detector | RTD ). Fresh air setting : Mot Avakatia
The tamgersiure scale used was bassd on ITS-90 Calibration | UUG | UUG* Tomperature Temperature | Owerall Coverage
and calibeatl Point | Soting | Roading stability uniformity | Varlation [T | Factor
T FIETESICE M e e ey | ey | ey i2°C) it ) | (s'cy| &
L L L Serlal Hn. Geet. Mo, Due Date 220 2.0 215 0,022 ot 013 030 F)
1} Data Acquisilion 34070A MY A4D6TETT 29LM10 0l 20z /0 =0 B0 Do6E 0.5 10 030 z
2. This certificaie is valid only ta the ilem calibrated on date and piace of calibration.
3. This carlificatian is traceable i the Internaticnal System of Unil Calibration Measured Temperature | "C |
Result of Calibration :- (") Withaul Agustrmenl Paint Pesition
Function of UUG® ; Tamparature Source (=S 1 H 3 4 5 8 T [] 9 fref.)
Fresh alr setting : Mot Awaitabie Enwironment during calibration 20 21872 | 21877 | 21600 | U970 | 21893 | 21786 | 21832 | 21834 | 21778
m Beginning Finished 380 35468 | 35405 | 35216 | 35202 | 34621 | 34763 | 4525 | 34730 | 35048
7 i Temp. { "C ) &2 &2 Average” : The average of 30 values in sach position.
[REL. Humid. (% ) 5 i Temperature stability : One-half of the greates! maximum d@flerenca of measunad tempersture at any one sensorn
(AL Supply | Vol | 26 226 Temperature uniformity : The maximum difference of measured temparalures al any sensors ard ihe measurad
tamparatura at te reference location which are observed at the same time or al as close an abservation fime as
: k Poaltion ¢ | ok passibia 10 deteNTing e leMPErEILTE PAtamM or homogensity within the chambar uncer sieady-state conditicns.
ID No.: Owarall Variation : The Difference of the maximum and minimum maasured tempaeratures. throughout obsereation
G.-’b / 1 19-15RTD-01 uCT @ Uit Under Calibeation
2 1B-18RTO-02 Mote @ The reported uncertainty of measurement was included siabilty and exchudad urilermity .
2 A TR 0 The raparted urcartainty of measurement wes based on a standard uncerainty muitiplied by & cowerage
Prabe Installation Details Dimension of Chamber - 4 T factor k, providing & taval of confidence of approximately 95 %.
el Bh s b BB 5 18-1BRTO-5
b= B0 am wWe o8 m [ 21-15RTD-06 —
a= B em s A 7 | 1m0
Capacty= 028 a 15-15RT0-048
o {red.) 18-15RTO-09
Wals Wl
' '
wonmsluarpgy enmslunIungy

TECHNOLOGY PROMOTION ASSOCLIATION (TH
CORPORLATE SERVICES & EQUIFMENT CALIERATIN AN

A
AND-JAPAN) i@' &
CRVILES W ‘3..‘

3384 PATTAMAKARN ROAD 2

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

Procedure Used -
Calibration wera conducted uEing calibration procedure CP-0TOZ acconding te direct measurament
mathad with Data Acquigition which connected with Rasistance Temperature Datector { RTD §
Tha lemparabire scale used was based on [TS-80.
Condition of this result of calibration
1. Rederence slandard instrament;-

Cert. Mo, 22TM3Z5
Page.; 1af 3

Certificate of Calibration

Equipment | Incubiator
Ingtriament Model Serial No. Cert. Mo. Dus Date
Manufactuner Birdar 1) Dala Aoguisian J49T0A WY44067617 21LM10 20 Jul 2022
2. This canmificata i valid only to the item calibmated on date and place of calibration.
Modal BD 53 EZ 3. This cafiicalion is iraceabtle 1o the IMemational System of Unil,
Result of Calibration = (* ) Without Adjustmant
Sarial No. © 453.07343 Ful’".'.ﬁﬂ-l'l of ULC* : Temperature Source
Fresh air setting : Closa Envirenmant during calibration
D No, LWAE. MIC. DOS/2558 IS B Nl  Beginning Finished
;f} y Tomp. [ G ) L =
Submitted by : Unitest Analyss ard Enginearing Consultant Ca.,Ltd. L REL Humid. | % } 65 &2
3 5ol Udsmsuk 41, Sukhumyil Read, AG Supaly [ Vot ) 29 230
Bangchak, Phrakhanang, "
Bangkok 10280 P Ref, Std.
ID Ma.:
L H i i
acatisn Microbislogy Labaratary : T
Recelved Order ; 17 February 2022 e 1 2 18RTOZNE
Callbration Date | 17 February 2022 3 15RTD2!3
1
Ambient Ternperature : (2mx10)"°C Frobe Installatian Dedails ; Dimension of Chamber ; 4 15RTO2M4
Relative Humidity : (50430 ) % a= 50 em D= 03 m L] 15RTOZNS
b= 50 cm W= a4 m [ 15RTOZME
Calibrated by : Suwit bmjai o= 50 com H= 040 o 7 ASRTOZMT
Copacity = 0053 B 1SRTOME
5 (ref ) 1SRTOMS
Approvad by : Mn. i
Agproved Signalory
{ J Fomihigpa Tameyakul
{#) Malea Bulkruea
Issum Date : 22 Fabruary 2022
= otk . Tl .
naslumuan tanasluaIun

A D038093 a 1095039



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

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

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

Average® : The average of 30 values in aach pasition

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

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

Tha raporied uncertainty of maasurement was based on a slandard uncertainty mullipied by a covarage
Faclor k, providing a level of confidence of approximately 55 %
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OLOGY PROMOTION ASSOCIATHON (THATLAND-JAPAN) m
% o
i

A N3, BLANLUANG BANGEOK |12

; WEE-TILTENE
FAN, 817194480 EaLmAATIH men

Cert. No.: 22TM332

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

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

Location : Microbizlogy Labaratary

Received Order ;
Calloration Date

17 Fabrsry 2022
17 Febraary 2022

Ambient Temperatire | (W210)C

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

Approved Sgnatary
{ ) Fomthippa Temayssul
{4 Males Bulkrusa

IsEu@ Date | 22 Fabrusry 2022

The Uncertainties are for a confidence probability of approximately 93 %

wnaslumuan

A 0038096

LME FRLE & 0 &1 {0W09-5EP-2010
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References Certificate Number. : 22TM335

Equipment : Incubator

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

Manufacturer : Binder
Calibration Point : 35 °C
Unit Under Calibration Setting : 34.9 °C
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Equipmant : Watar Bath Cart. No.; 22TM332
Condition As-Received :  Usad llem Page.: 28 3
Referance : 202-(4A40C-6

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

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

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

Instrument Madal Sarial Cert. Mo, Dus Date

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

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

Froni

» Mk .
@Na3 lNAILAY

9
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Equipment : ‘Waler Bath Cert. Now.: 22TM332
Candition As-Received :  Usad llem Page: 3of3
Reference : ZENZ-044400-5
Result of Cal = () Without Adjustmen
Function of UUC" : Tamparature Sours
Calibratian uug* uue* Average* Standard Reading (T |
point Satling Raeading Fosition
{°¢) {C) [ 6eb) 1 2 3 4 5 (ref)
446 as.5 44.5 44,546 44.517 44.513 44,8537 44,578
500 500 50.0 20,069 50.091 5003 50,061 E0.082
Calibration Coverage
it Uniformity | Stability Uncertainty Ciotas
=] (e [+°C) (2°C) k
445 Q.10 0.045 0.5 2
S0 Q.11 0.042 0.15 2

Average* : The average of 30 valuas in each position

Uniformity : The maximam difieranca of messured temperatures al any sensors and the measured temperature
at the refarence localion which are observied of the sama tima or at a5 closa an observalion 1ma B8 possitble
bo daterrmineg ihe lempemsiure pattern ar homoganalty within the chamser under sbaady-slate condilions,
Stability : One-half of the greatest maximum diffarance of massured lemperating 8l any oie probe.

UUIC® : Unit Under Calbration

Mote : The reported uncertanty of measurament was inclugad stabiity and excluded unifarmity.

The: reperted uncartainty of measurament was based on & standand uncertainty mullipied by &
coverage factar K, providing 8 level of confidence of approdimalsly BS %.

-oflo-

Equipmant ; Watar Bath
Condition As-Recebwed :  Lised ltam
Refarencs ; 2107-031BOC-5

Procedure Used -

wnaslu %QN

a 1096052

Cart. Mo,: 31 TM13551
Page.: 2of 3

Calibration ware conducied using in-house calibration procedure CP.AOTDE according to direct
measurament mathod with Data Acguisition which connected with Industrial Platinum Resistance

Tharmometar { IFRT ).
The temperature scaks u=ad was besad on 1TS-50,

1. Rafarance standard instrimanl-
Instrurmsnt Modal
1 ) Data AcquisiBan 334728

Cerl. No,

MYET0N 3823 21LM3 26 Fab 2022

2. This cartificate is vald anly io the #Rem calbrated on date and place of calibration,
3. This carlification is raceabla to the Intematicnal Sysiem of Unit

Result of Callbration ;= *) Wilhout Adjustment
Function of ULC® : Tempearature Sourcs
-._'_ Ry e Envirgnmental AC Voltage Supply
PR CE e £ [°C} { taR.H. [ Valt )
Beginning of Calibration 26 54 20
Finished of Calibration 25 57 222
i Fal, 5td.
Fasitlon @ s
[ 4804535006
2 404539007
a 4804539008
4 804539000
Sirat.) 804539-010
Frant
'
wnaslumum

a 1065656

TECHNOLOGY PROMUTION ASSOCL

L5404 PATTANAKARN R

AN ARG,

1 FAX%

THOM (THAILAND-JAPAN) ﬂm

CORFTRATE SERVICES & BQUIFRMIENT CALIBRATION ASD TESTING SERVICES

LIANL

A NG BAMKOE 11250
ARG TR
AL AT e

Cart. No.: 21T 13551

- . Fage.: 10l 3
Certificate of Calibration
This Certificaba was issued 1o replaca fo the Cantificate No, 21TM1355
Equipment : Wilatar Bath
Manufacturer : Mammart
Model : WE 14
Sarial No. 140710568
D N, | UAE. MIC. D042 544
Submitted by : Uniled Analysl and Enginesring Consultant Co.,Ltd.
3 Bai Udaméuk 41, Sukhumyil Road,
Bangehak, Prrakhanong,
Bangkok 102680
Location : Microbiclogy Laboratony
Received Order = 14 July 2021
Callbration Date ; 14 July 2021
Amblant Tamparature ; {26£10)C
Redative Humddity | {50£30)%
Calibrated by : Preacha Hianib
Approved by : ‘ﬂl].u 1
Approved Signalory
{ ) Pomthippa Tameyakul
{1 Malos Butkrusa
[ ) Suwit Imjal
Issue Date : 30 Juily 2021

The Uncerlainties are for a confidence probability of appreximately %5 %

T

1, waceps i

wnanslumuRy
A D030834

Equipment : WWater Baih Cert. No.: 21TM13550
Condition As-Received :  Used Itam Page.: Jaf 3
Reference : 2I0T0IE0C-5
Result of Calibration 3=  { * | Wishout Agjustment
Function of UUGC* : Tampersiure Sounce
Calibration uuc® uuc* Average” Standard Reading | " C |
paint Satting Reading Pasition
(53] (s3] [°C) 1 2 [ 3 [ a [ siret)
45 12 4.2 e | 413 | aama | ataar | 41420
Callbration Coverage
et Uniformity | Stability Uncartainty g
(T (S8 ] L4 (x°C) K
415 0084 0,043 [XE F

Average* : The average of 30 values in aach pasition,

Uniformity : The masimum differance of maasured temperalures 8l any sensors and the measured lemperature
al the reference location which ane cbesned al lhe same lime or al as dose an obsarvaiion fima as passibie

o salaiming e lemperalue pattem or homoganaity within

the chambar undar sieady-siate condiions.

Stability | Ona-hal af he greatest maximum difference of measumed tomparature &l any one proba,

WWC® : Unit Under Calibration

Note : The reported uncerainty of measurement was ncluded stabllity and axcluded wniformity.

The reparied wncertainty of measurement was basad

on a standard uncariainty muftiplisd by &

covarage faclor k, providing a level of confidence of approvimately 98 %,

-olo-

Waky .

wnanslumuRy
a 1065655



f Industry, Thailand \/

Mational Food Institute, Ministry ol f

Calibration Certificate

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

ch 10260

Fageiaf 3

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

Date of Calibration: 24 Nevember 2021

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

Thi are for o o of 5%

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

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

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

Calibration Report

Certificate No.: 220070%-004-01
Equipment: Eecron Balnce Masufactursr:  METTLER TOLEDD
Modal: MSEOFS1 Resalutica: Qe q
farial Wo.: EETMIEINIL 1B Wt UAE MIC DOAFS5Y
Capacity E205 9
Date of 4 e it  PigeSory

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

3. Departusa From Naminal Valwe!

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

1 1003 1860 299 0ass 2m

3 50097 5000 L1 Eg 2m |

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

5 CLs o e Qnges FY

m EAr - . e 1] ] 200

0 20,0000 L0083 D000 03550 im |

50 momen | 150000 o000 Baten 1]

m 200 0001 19933 ool L2000 1

0 200 0oy 0,008 Lo DT |

00 Q8L 0000 A0 ot o 108

= i) s3.001 am T 190

B i v v S0 [ 0] 35933 b1

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

L [tV
a

e Bnd

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

Mational Food Institu

Mimistry of Indusiry, Thailand ‘F./

Calibration Report

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

Candition of Equipment: Geed Conain

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

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

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

1. Thn enstiftion & Sraciatie 1 51 LNIT

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

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

1. Repeatability of Reading:

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

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

Qa3

i

OO

]

4 5 L] TMasmva 3w
tgalee sl ()

e — T

F-C5-0L7 Revision: 00 Debe: §4-12-81

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

REC-TILTIRTEIY
CALBHARION 6

Cert. No.: Z2TMEE]

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

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

Bangkoi 10260
Location : Microbictagy Laboratony (3041)
Recelvad Ordar ; 27 May 2022
Calibration Date : 27 May 2022
Ambient Temperature : {262 10)C
Relative Humidity : {B60230) %
Calibrated by : Fragcha Hiahib
Approved by : Ty, -

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

{ ) Sunein imig

2 Juna 2022




Equipmant ; Autoclava Cert. No.: 22TMEET

Condition As-Recelwed :  Usad Hem Page.: 2af 3
Reference : 2205-07E40C-2
Procedirs Used ;-

Calibratian wara conductad usng in-house calbralion procedure CP-0TOS according to diec
maasurement mathod with Data Acquisfon which connected wilh Tharmocouphs Type T

The emparature scale used was based on (7580
Condilion af this result of calibration
1. Raference standand instuman.-

Instrsment Modei Sarial N, Cart. No. Dus Dats
1} Data Acquisition 34870A WY A4060450 Z2LM4E 28 Mar 2023

2. This carificats is valid only to the itam calibrated on date and place of calibration,

3. This cartification is traceable to the Intamational Sysbem of Unit.

4. This rasult of calbwation covers laboratory aulocaves for the sberlization of goods and material which
could be infecied with organisms categanzed as Hazard Group 1. 2 and 3

[** & Categerization of pathagans accarding ba hazard and categerias of conteinmant, sacend sdian, 1990
It does mot cover aukoclaves for usa wilh mabarial infect with organismes in Hazand Group 4, for which
completa cantalnment and sterikzation of infecied condanaaie is cansidared io be essantial

This resull of calisration doas nal apply to sterlizars or dainfacions used for medical, dental, pharmacautical
or walerinary purposes which are directry concamed with patient care, or thase wsed for fabrics subjected 1o
#leriization which are reguired bo be dry a2 the end of cyde.

Rosult of Calibration ;- [ * | Wilhout Adjustment

Function of UUE* : Temparatura Sourcs

Erwirenmantal
- ("C) [ (®%RH_ )] [ voh)
Eginning of Calibration 27 55 70
4 Finishad of Calibration v 5 23
Position|  Dascription g
1= |Ceniler af chamber 22-14TCD1
2= |Termparalure senscr F2-14TC-02
3= |Exhaust porl F214TCA

w@nenslamig

Eguipmant : Autaclava
Condition As-Rocelved : Used [tem
Reference : Z205-D7E400C-2

Result of Calibration = {* } Wishout Adjustment
Dparating paramates Sel : Tempesature ® 1150 "C
Stordlization period = 15 minute

uue* uuect Average® | Pressure Covarage
Setting | Resding | Position | Standars Reading | “2EU | poading [P MY | pocsar
{'C) {'c) [°C) ('Chi| ¢MPa) | (2'CH k

1 18883
180 | 1150 z TIEEE2 04 nge o8z 2

3 115325

Operating parameter Set : Temperature = 121 '
Sterilization period = 30 mirete

wuer wue* Awarage” Pressurs Coverage
Sotting | Reading | Position | Standard Reading | ™" | meading |""*™™ | Factor
{*c) {*ch {'c) [2°C)) (MPa} | (2*C) k

3 21484
1210 | 1210 2 727581 0.2 14 075 2

3 A

Average® : The average of 30 values in sach pasition.

Stability : Ora-half of the grealest maximum difference of measured emperature at any one probe,
UUG* ¢ Unit Under Calibration

Wate : The rapored uncentainty of measuaman was induded stabiity and emduded unifarmity .

Tha raportad yncartsnty of meagurament wes based on & elandard uncertainty mulliplied by a
caverage factor &, providing a leval of confisanca of spproximately B5 %.

~ola-

@neslumuim.



Business Uil

SPC Calibration Center

Business Uni

SPC Calibration Center

XK SEKT

Part of DKSH Group PRrofiDicSHCioup
":“-,_.-,—_,»)3‘3- Certificate No.: C01212658 Page: 2 of 2
5 A A . Calibration Results:
faces Certificate of Calibration ey
sﬁf Without Adjustment
LT
"“;I‘i'.‘.‘.‘.',"" Eccentric Error: Weight to be 1/4 or 1/3 of Maximum capacity, taken from Ihe center of the pan as a zero reference.
| il | "
Equipment: Balance Certfficate No.: C01212658 pomnaliestvaiie 1900 ‘o)
Model: BSA3202S-CW Issued Date: 13 September 2021 = : i’ Reference Points (g)
Serial No. (or ID.): 31892173 (INS/LB-122) Job No. KSPR2112115 . A B C D E
Manufacturer: Sartorius Page 10of 2 _'__I = 0.00 -0.01 -0.01 0.00
Condition: In condition
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.01 (@
Customer: THAI CHEMICAL & ENGINEERING CO., LTD. Nominal test value (g) Slandard Daviation
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road, 200 0.003
Bangchak, Phrakanong, Bangkok 10260 Thailand 2000 0.004
Environment Condition: Temperature 28°C t 05°C Departure of indicaticn from nominal value., Readability 0.01 (@)
i %RH + 2.8 %Rt
ity D2 bRl Nominal Value | Convenlional Mass Displayed Valus Correction of Balance Uncertainty
k
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory ) o) @ & @ @
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road, l 58 1.00 £.00 200981 [ 2202
Bangchak, Phrakanong. Bangkok 10260 Thailand 10 L0000 1000 0.00 00028 P
50 50.000 50.00 0.00 0.0086 2.02
Calibration By: Mr. Adinan Ninviboon 100 100.000 100.00 0.00 0.0096 2.02
Calibration Date: 13 September 2021 -2 200 200.000 200.00 0.00 0.0096 2.02
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14 500 500.000 500.00 0.00 0.0097 2.02
Traceability: This certificate s Iraceable to the SI Units maintained by National Institute of Metrology 1000 1000.003 1000.00 0.00 0.010 2.02
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02211362 1500 1500.003 1500.00 0.00 0.010 201
2000 2000.003 2000.00 0.00 0.011 2.01
2500 2500.003 2500.00 0.00 0.012 2.01
3000 3000.006 3000.00 0.01 0.012 2.01
390 Loai® andd drda
(Mr. Adinan Ninviboon) SRCRICSIL (Mr. Rungrod Jenkittrakulchai)
The End of Certificate

Person in charge Authorized signatory

s certificate Is is:

y be affect
roduced except in full

i 037 017 o
SPC T 00, 11D

AWR 00003 1194 w00 ¥ssTIeER 57 SLLAYNIN 1011 (20910 sl srsTAT 10260

eren 1194 Soi waonwamamsnthit 57, S.knumvi 101/] Roca. Bangerak. Precknannng, Barikos 10260 Thailond
i 0 2185 4333 Ext 33003308 Fanc D 2185 4424 € mail /o Spec@spe com. Weltet v gl com

Wi e # #13H dodia
SPC /T 0O, LTD.
AR 00003 194 YouaEETELKHR 57 oudpiin 1011 wvaaunn ewelig dqam e 10260

Bronch 000U3 194 S0i Wackirrhomsorhi 57, Sukhumyit 10171 Rood, Bergehos, Ph Bangkax 10260 Thatlan
i 0 2995 K13 £x1. 3300 3008 726 0 2155 4024 Sl infospecBspe rhcom Wabslle: www ot com v

M-C01=10:.23 Nov 2020

SERT

Part of DKSH Group

M-C01-10: 23 Nov 2020 -,

Business Lnit

S%RT SPC Ca

Part of DKSH Group

ibration Center

& Certificate of Calibration

NSC-TISITIS 17025
Cabiarion s

Certificate No.: C01212658 Page: 1 of 1

Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

Balance Certificate No.. C01212660

BSA2245-CwW

Equipment:
Mode!

The correction of indication delermined during calibration are under given measurement and environmental conditions

and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given Issued Date

13 September 2021

measurement uncertainty already includes other all effects by according to lhe standard melhod. UKAS Lab14. Therefore, Serial No. (or ID.): 3137910058 (INS/LB-144) Job No. KSPR2112117
thuse parameters have not been assessed saparately. i
Manufacturer. Sartorius Page: 10of 2
Tolerance and Decision rules:
Condition In condition
Assessmenl of the conformity of the measuremant device are done based on direct comparison of the relevant
measurement resulls with the tolerances and decision rule are prescribed by the customer.
' Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
Decisionrule: [0 Choice A Binary Statement for Smple Aceeptance Rule (w = 0), Specific Risk < 50% PFA i
1048/2 Sof Sukhumvit 66/1, Sukhumvit Road,
Choice B Non-binary statement with guard band (w = 1 Uj, Specific Risk < 2.5% PFA
O Ghoie ¢ Customer defined, Custerners may define arbitrary mulipie of 1 to have applied as guard Bangchak, Phrakanong, Bangkok 10260 Thailand
band (w =r U}
i R Rrobanlit/ el cliceept Environment Condition: ~ Temperature 28°C + 04°C
Without Adjustment Humidity 2 %RH + 2 %RH
Readability;  0.01 g
Tolerances : 0.04 g Calibration Place: THAI CHEMICAL & ENGINEERING CO,, LTD. ( Laboratory }
Correction of
Nominal Value Guard band (w) | Tolerance (+) o
l Bafance Conformity 1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
<] g q 9 Bangchak, Phrakanong, Bangkok 10260 Thailand
1 0.00 0.0096 0.04 Pass
10 0.00 0.0096 0.04 Pass Calibration By: Mr. Adinan Ninviboon
50 0.00 0.0096 .04 Pass Calibration Date; 13 September 2021
100 0.00 0.0096 0.04 Pass The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14
200 0.00 0.0096 0.04 Pass Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
500 0.00 0.0097 0.04 Pass (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02210017
1000 0.00 0.010 0.04 Pass P
1500 0.00 0.010 0.04 Pass
2000 0.00 0.01 004 Pass
2500 0.00 0.012 0.04 Pass %R I QW‘-O:’VDA—
a T - — i Loawd andd Shita S 2 LI S S
3000 0.01 0.012 0.04 Pass - Bhe T mn ot
(Mr. Adinan Ninviboon) £ (Mr. Rungrod Jenkittrakulchai)

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use

The End of Statements of Certificate

Ym0l 0 dia

b D 2185 4333 !

TouiisETE e 57 uuaitn 1011 umiaies eewTes cqavwennuAT 10260
Wackiathomsathit 52, Sokum #1011 Rood. Banqcha. Frvokhanong, Bangkok 10260 Thalland
00308 Fax 0 21AS 4424 E M- ko cam Websil: www.spc-rl com

M-C01-10. 23 Nov 2020

Person in charge

This certiiicate Is

not be repraduces except in full without approval of 5

i oA 9197 e
PC RT GO, LTD.

1w 00003
Becrci

o D208 100 i LR P 3 909 2020 G- i ek

i

754 TouAigTsATI 57 OuuEM 1011 ayITea vl namsnua 10260
St S Ham Berwer. Pvacanng

Authorized signatory

ued the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement (o

the expanded uncertainty which is cbtained from the standard uncertainty multplied by the cover:
determined in accordance with the Guide 1o Express on of Uncertainty in Me: ent (GUM;)
ecified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
RT Co.. LK

Tamgn. 10785 Ty = -
o SRCC-FM-C01-10: 23 Nov 2020



SF'U(_ Calibration Center SP T
2K

Part of DKSH Group
Certificate No.: C01212660 Page: 2 of 2
Calibration Results:
Without Adjustment

Eccentric Eror: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50 (9)

Reference Points (g) |
a | s c o | «
- [ oaoor | 00000 | 00000 [ 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
Nominal test value (g} Standard Deviation |
20 0.00004
= 200 0.00006
Departure of indication fram nominal value., Readability 0.0001 (g)
Nominal Value | Convantional Mass Displayad Value Correction of Balance | Uncertainty —‘
@ (@ C)] (@ @ :
1 1.00001 1.0000 0.0000 0.00011 2.04
? 2.00002 2.0000 0.0000 - 0.00011 2.04
5 4.99999 5.0000 0.0000 ©.00011 2.04
F— 10 P 10.00000 10.0000 0.0000 0.00011 2.04 T
20 19.99999 20.0000 0.0006 0.00012 2.03
50 49.99997 i 50.0000 B 0.0000 § 0 0353 2.02
[ 100 100.00000 100.0000 i 0.0000 0.00017 2.()1_
120 119.99399 120.0000 0.0000 0.00021 2.00
150 149.99997 150.0000 0.0000 0.00024 2.00 |
200 199.99990 | 199.9399 0.0000 0.00030 2.00 _|
The End of Certificate

Ui 1027 09A $fa
SPC RT CO, LTD.

AR 00003 1154 AOURTCTIUNTER 57 Ousdysim VA AN rawselvuS 1N TS 10260

Branen 00003 1156 So Wachiraihemsaitut 57. Suktuait 101/1 Romd, Bongchak, PR(nancng. Bmgkex 10250 Thailand

Tel 0 2765 4333 Exl 33003308 Foc 0 21654424 E-meal. indmerlupe . com Websile. wiw ape-t com - SPCC-FM-CO1-10: 23 Nov 2020

i_:F’l’ Calibration Center T
2K

Part of DKSH Group

T
fon=sy

o= Certificate of Calibration

HSCTISITIS 17025
Cabieacan e

Equipment: CONDUCTIVITY METER Certificate No.: C24220061
Model: CM41X Issued Date: 8 March 2022
Serial No, (or ID.): 886312 Job No.: KSPR2203035
Manufacturer. TOA-DKK Page: 1of 2
Electrode Serial No. 011F0010 Model :  CT-58101B Brand: TOA-DKK
Condition: In Condition
Customer: THAI CHEMICAL 8 ENGINEERING CO., LTD.

1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Envirenment Condition: Temperature 23] & EE 2 C
Humidity 50  %RH  + 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Nattapat Rungrueang K
Calibration Date: 8 March 2022

The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 5391-14
Traceabilty; This certificate s traceable to the SI Units maintained by CRM of NIST(SRM) through

CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 772621, 772622, 772623

m A coedl R e CI: f
BPC RT Co. L&
(Mr. Nattapat Rungrueang) (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificate s Issued the unils of measurement according to the Intemational System of Units (S1). It provides traceability of measurement 1o intemational o
national standard of other recognized national standard kaboratorias.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is delermined in acoordance with the Guide fo Expression of Uncertainty in Measurement (GUM).

These rasults may b affected by deviations from specified conditions. The results relate only fo e items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., L1d.

vlin 0w 0niF dola
RT CO., LTD.
Al 00003 113 YoUISETINATER 57 OUUAYHIN 1011 G1a 1w awaETIuY AqaWLMILRY 10260

Branch 00003 1134 ol Wachirathamsaihit 57, Sukhumvit 101/1 Rood, Bangehck, Phrgknanang. Bangkak 10260 Thalland
‘sootom

Tei: 0 2165 4333 Ext. 3300-3308 Fax: 0 2185 4624 F-mail Info spec@aport.com  Weballa: www SPCC-FM-C24-06: 23 Nov 2020

SF’F‘ Calibration Center S%RT

Part of DKSH Group

Certificate No.: C01212660 Page: 1 of 1
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate

The correclion of indication determined during calibralion are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainly already includes other all effects by according to the standard method, UKAS Lab14. Therefore
those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based an direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer,

Decisionrule : [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PEA
Choice B Non-binary statement with guard band (w = 1 U), Specific Risk < 2.5% PFA

O Choice ¢ Customer defined, Customers may define arbitrary mutiple of r to have applied as guard
band (w=r )
. PFA~ Probability of False Accept

Without Adjustment
Readability; 0.0001 g
Tolerances : 0.0005 g

Nominal Value | COrrection of | o bang (w) | Tolerance (1)
Balanca Conformity
a9 a 9 g
1 0.0000 0.00011 0.0005 Pass
[ 0.0000 0.00011 0.0005 Pass
5 0.0000 0.00011 0.0005 Pass
10 0.0000 0.00011 " 0.0005 Pass |
2 00000 | ov.ooor2 0.0005 Pass
50 0.0000 0.60013 0.0005 " Pass |
100 0.0000 0.00617 0.0005 Pass |
| 120 0.0000 0.00021 0.0005 Pass
150 0.0000 0.00024 0.0005 Pass i
200 00000 0.00030 0.0005 Pass

The validity of the statements of confarmity cannot be guaranteed for different places of use, environmental conditions or improper use

The End of Statements of Certificate

vidn aadd 0197 S

SPC RT GO LD,

4w 00003 104 voATINATRA S7 SLURYLT 1011 wvasurasn aanadliss Aoy 0250

s o0, Biangeik, Phraknonong. Banghok 10260 Traliand

Bronch 00X X
kIt Spre@spe rt com Website: www 8po-rt com SPCC;

:‘EF"E:- Calibration Center S%RT

Part of DKSH Group

201-10: 23 Nov 2020

Certificate No.: 24220061 Page: 20of2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Caverage Factor
Correction Uncertainty ( + )
Conductivity Solution Reading (k)
25.000 wSicm 36.7 uS/cm -11.700 wSiem 200 0.22 us/cm
1413.0 nSfem 1475 uSfem £2.0 wS/cm 2.00 8.9 uSicm
12.880 mS/em 13.24 mSicm -0.3600 mSiem 2.00 0.082 mSicm
After Adjustment ; at 1413 pSiem
Standard Unit Under Calibration Coverage Factor .
Correction Uncertainty ( £ )
Conductivity Solution Reading (k)
26.000 uslem 26.0 uSiem -1.000 nSfem 2.00 0.22 wSiem
1413.0 uSicm 1413 pSiem 0.0 uSrem 2.00 8.9 pSfem
12.880 mS/cm 12.67 mSfcm 0.2100 mS/cm 2.00 0.081 mSfcm
The End of Certfficate
An wndE 07 o
SPC RT CO. LTD.
A 00003 1194 YoUTRTETIAAER 57 Ouuyuin 101/1 UN2eUTRIN ERSEIVLS NGSHAWIMAT 10250
5 2165 4353 £ 3508 o s 4420 e T, Sk 10250 Thsd SPCC-FM-C24-06. 23 Nov 2020



SERT

Part of DKSH Group
B& Certificate of Calibration
NS(MI‘IELIIS"ILHH
Equipment: Cooled Incubator Certificate No.: C31220504
Model: IPP750eco Issued Date: 11 March 2022
Serial No.(or ID): V821.0094 (INS/LB-158) Job No.: KSPR2203034
Manufacturer. Memmert Page: 10f 3
Condition: In Condition Ventilation Valve:  None
Shelves(pc.): 3
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Environment Condition: ~ Temperature: 25 °C + 04 °C
Humidity: 63 %RH %, 29 %RH
Voltage: 230VAC 03 VAC e

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceabilty:

THAI CHEMICAL & ENGINEERING CO., LTD. (Laboratory)
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Mr. Piyapong Somkaew

07 March 2022

In house method, SPCC-WI-16, base on TLAS-G20

This certificate is Iraceable lo the SI Units maintained by National Institute

of Metrology (NIMT), Thailand through SPC RT Co., Lid. Certificate No. C10220002

SRR T

il Fn iorid ol® Ein
SPC RT Co.. LW

r )

o

(Mr. Udon Srichana)

(Mr. Piyapong Somkaew)
Person in charge Authorized signatory

This cerlificate is issuad the units of measurement according to the Intemational System of Units (SI). It provides traceability of measurement to
intenational or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiphed by the coverage factor
(k=2) to provide a level of confidence of approximately 85%. I is determined in accordance with the Guide to Expression of Uncertainty in Measurament
(GUM).

These resuits may be affected by deviations from specified conditions. The resutts relate only 1o the items tested, calibrated or sampled. The report
snall not be reproduced except in full without approval of SPC RT Co., Lid.

Yt 10e AR 0287 daa

SPC RT CO. LTD.

#wad 00003 1134 vouaisersuniEa 57 cuugyiiv 101/ Wraeu1een WEWSIvuS NTAMIYINES 10260

Bronch 1136 Soi Wacni it 57, Suknumyit 101/1 Rood, Bangehak Phicknanong, Bangkak 10260 Thalland
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Certificate No.: C31220504 Page: 3of 3
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5 #6: #7: #8: #9:
200 20.0 20.58 20.41 20.32 20.26 20.10 20.15 20.00 19.96 19.77
After adjustment
Measurement Temperature al Spread Locations, Indicating of Unil Under Calibration: 20.0 °C
i T::::::ﬂe Carrection of UUC, Ungertainty
(°C) (°C) *°C)
#1 20.27 0.27 0.23
#2 20.15 .15 0.23
#3 20.18 0.18 0.23
#4 20.10 0.10 0.23
#5 20.01 0.01 0.23
#5 20.03 0.03 0.23
#7 19.93 -0.07 0.23
#8 19.92 -0.08 0.23
#9 19.87 -0.13 0.23
Temperature Distribution
Desired Setling | Indicating Measured Temperature at Spread Locations (°C) Uncertainly
(°C) (°C) (°C) #1 #2 #3 #4 #5 #5 #7 #8 #9 °Cy
20.0 20.0 20.0 20.27 (20.15(20.18 20.10 1 20.01 | 20.03 | 19.93 | 19.92 | 19.87 0.23
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
20.0 047 0.04 0.47
Note: * Maximum uncertainty of the each posilion
The End of Certificate
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Part of DKSH Group

Certificate No.: C€31220504 Page: 20of3
Standard Installation Locations
Volume (Calibration Zone)= 369 (Liters)
Inside chamber: W= 100 (cm} D= 60 (cm} H= 120 (cm)
Standard Locations (#1, #2, #3, #4): w= 10 (cm) d=6 (cm) h=12 (cm)
Standard Locations (#5, #6, #7. #8): w= 10 (cm) d=6 (cm) h=12 {cm)
#9: Geomelric center of the chamber
Pasition of Std #1 #2 #3 #4 #5 #6 H#7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature. The average reading of indicating device which forms the integral part of the enclasure.
Measured Temperaturs: The average reading of slandards al any positions or lacalion.

Measursd Unlformity: The maximum difference of measured femperatures between of any probes and the
measured temperature at the reference location which are cbserved at same time or at close cbservalion time as

with the chamber at steady-state. The reference

possible to ine the pattern or
probe is preferably located in the geometric center of the chamber.

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variatior. The ditference of maximum and mini p ghout ob ation time.
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Certificate No.: 31220504 Page. 1 of 1

Statements of conformity:

This conformity certificate documenls tne velldny of fhe following stalements of conformity based on the
nent results of corresp g

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the t uncertainty ge probability 95%) within the
ification. The given uncerlainty already inciudes other all effects by according to the standard
method, TLAS-G20. Therefore, lhose parameters have not been assessed separataly.

Tolerance and Decision rules:

t of the of the device are done based on direct comparison of the relevant
measurement results with the toierances and decision rule are prescribed by the customer.

Decisionrule: [] Choice A Binary Staternent for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA
Choice B Non-binary statement with guard band (w = 1 U), Specfic Risk < 2.5% PFA
O choice C Customer defined, Customers may define arbitrary muttiple of r o have applied as
aquard band (w=ruj.
; PFA = Probability of False Accept
After adjustment

Dasired Temparature : 20.0°C Tolerances : 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 20.0 °C

e Measured Correction of UUC. Gua;;fl):and Tolerance P—
(°C) (°C) (£°C) (£°C)
#1 20.27 0.27 0.23 1.0 Pass
#2 20.15 0.15 0.23 1.0 Pass
#3 20.18 0.18 0.23 1.0 Pass
#4 20.10 0.10 0.23 1.0 Pass
#5 20.01 0.01 0.23 1.0 Pass
#6 20.03 0.03 0.23 1.0 Pass
#7 19.83 -0.07 0.23 1.0 Pass
#8 19.92 -0.08 0.23 1.0 Pass
#9 19.87 -0.13 0.23 1.0 Pass

Correction of UUC." = Measured Temperature - Desired Temperature

The valdity of the of ity cannot be for different places of use, enviranmental conditions or improper use.

The End of Statements of Conformity
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Business Uit

SPC Cadlibration Center

NSCTIS)TiS 17025
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Hot Air Oven
UF 55

Equipment:
Modei.
Serial No.(or ID).
Manufacturer: Memmert
In Condition

2

Condition:

Shelves(pc.)

Customer:

B218.3817 (IN-LB-134 )

Certficate No

Issued Date

Job No.:

Page

Ventilation Valve:

1048/2 Soi Sukhumvit 68/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Temperature:
Humidity:

Environment Condition:

Voltage:

Calibration Place:

26 °C £3 0.3 ¢
54 %RH 3 22 %RH
225 VAC + 1.9 VAC

SERT

Part of DKSH Group

& Certificate of Calibration

C31211853

16 September 2021
KSPR2112118

1 of 4

Closed

THAI CHEMICAL & ENGINEERING CO., LTD.

THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory)

1048/2 Soi Sukhumyit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Calibration By:
Calibration Date:
The Method used:
Traceability:

Mr. Tharanid Fasawang
13 September 2021
In house method, SPCC-WI-18, base on TLAS-G20

This certificate is traceable to the SI Units maintained by National Institute

<

of Metrology (NIMT), Thailand through SPC RT Co., LId. Certificate No. C10210008

By dar’

(Mr. Tharanid Fasawang)

Person in charge

ement uncertainty slated is 1
provide a level of confidence of approximately

(=2} to

(GUM).
Th

snall not be reproduced except in full without approval of

whife 0aF1 137 dia
PG RT CO, LTD.

SERT
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SPC RT Co., Ltd
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Business Unit

SPC Calibration Center

10260 Thoona
wwwsocsf.com

-

(Mr. Udon Srichana)
Authorized signatory

certificate is iss.ea the units of measuremant according 1o the International System of Units {S1). It provides traceabilty of measurement to
=l or national standard or oiher iecognized national standard laboratories

expanded uncedainty which is oblained from the standard uncertainty multiplied by the

I2is Gefenmined in accoroance with the Guide to Expression of Uncertainty in Meascrement

esults may be affected by deviations from specifisd conditions. The results refate only to the items tested, calibrated o sampled. The report

. SPCC-FM-C31-07 23 Nov
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Part of DKSH Group

Certificate No.: C31211853 Page: 30of4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
.~ Tg‘;zz::?ﬁ_ Correction of UUC Uncertainty
(°Cy {°C) (£°C)
#1 104.06 0.06 0.40
#2 103.89 -0.11 0.40
#3 103.99 -0.01 0.40
#4 103.87 -0.13 0.40
#5 104.23 0.23 o4
#5 104.26 0.26 0.40
#7 105.03 1.03 0.40
#8 104.08 0.06 0.40
#9 104.07 0.07 0.40
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations {(“C) Uncertainty
(°C) {"C) #1 #2 #3 #4 #5 #6 #7 #8 LE] (x°C)"
104.0 104.0 [104.06{103.89103.99|103.87104.23)104.26)105.03|104.06{104.0 0.41

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C} {"C) &°0) (°C)
104.0 1.03 0.11 1.33
Note: * Maximum uncertainty of the each position
v 0 e e
5 57 uuuin 1011 Wnanav weseb pamsnes 10260
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SPC Calibration Center
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Part of DKSH Group

Certificate No.: C31211853 Page: 2of 4
e ‘]‘
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Standard Installation Locations
Volume (Calibration Zong)= 16 (Liters)
Inside chamber W= 40 (cm} D= 33 (cm) H= 40 (em)
Standard Locations (#1, #2, #3, #4) w=5 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5. #6, #7, #8): w=5 {cm) d=5 {cm) h=12 (cm)
#9: Geomelric center of the chamber
Position of Std #1 #2 #3 #4 #5 H6 H7 #E #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions
Indicating Temperature: The average reading of indicating device which forms Ihe integral part of the enclosure.

Measured Temperature. The average reading of standards at any positions or lacation.
Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-slate. The reference
probe is preferanly located in the geometric center of the chamber

Measured Stability. The one-half of greatest maximum difference of measured temperalures at any one probe.

Overall Variatiom. The difference of maximum and minimum measured temperatures throughout observation time.
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Business Urit

SPC Calibration Center

Certificate No. C31211853 Page: dof4
Without adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Meeyed Correction of UUC. Uncertainty
Locations Temperature

(“C) {°C) (£°C)

#1 179.55 -0.45 0.50

#2 172.36 0.64 0.50

#3 179.45 -0.55 0.50

#4 179,04 -0.96 0.50

#5 180.27 0.27 0.52

#6 180.38 0.33 0.50

#7 181.33 1.33 0.52

He 179.69 -0.31 0.50

#9 179.77 -0.23 .50

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
C) c) °C) #1 | #2 | #3 i #a | w5 | we | 87 | #8 | #o (x°Cy

180.0 180.0 180.0 [179.54[1/9.3 179.44179.04 180.27]180.3&181.33[179.69]179.77 0.52

Chamber Characterization

Indicating Measured Uniformily Measured Stability Qverall Variation
c) (°C) (°C) (°C)
180.0 1.68 0.13 2.50
Note: * Maximum uncertainty of the each posilion
The End of Certificate
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Business Unit

SPC Calibration Center

C

Part of DKSH Group

Certificate No. C31211853 Page 1 ofd 2!
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measuremenl results of corresponding calibration certificate:

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those paramelers have not been assessed separalely

Tolerance and Decision rules:

Assessment of lhe conformity of the measurement device are done based on direct comparisan of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decision rule : [0 Choice A Binary Statement for Simple Acceptance Rule (w = 0), Speciiic Risk < 50% PFA

Choice B Non-binary statement with guard band (w = 1 U), Specific Risk < 2.5% PFA

[0 Choice ¢ Customer dafined, Customers may define arbitrary muttple of r 1o have applied as
quard band (w =r L)
PFA - Probability of False Accepl
Without adjustment
Desired Te $104.0°C T : 10°C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
Measured Correction of UUC. | Guardband | Tolerance
Locations (W) Conformity
(°C) °C) (£°C) (x°C)
#1 104.06 0.06 0.40 1.0 Pass
#2 103.89 0.1 0.40 1.0 Pass
#3 103.99 0.01 0.40 1.0 Pass
#4 103.87 0.13 0.40 1.0 Pass
#5 104.23 0.23 0.41 1.0 Pass
#6 104.26 0.26 0.40 1.0 Pass
#7 105.03 1.03 0.40 1.0 Condition Fail
#E 104.06 0.06 0.40 1.0 Pass
#9 104.07 0.07 040 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformity carinet be guaranteed for different places of use, environmental conditions or improper use
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SPC Calibration Center SPRT
C

Part of DKSH Group

Sada Certificate of Calibration
S
g el
RSCIISITIS 17025
bt
Equipment: Hot Air Oven Certificate No.: C31212315
Model UF 55 Issued Date 10 November 2021
Serial No.(or ID): B219.1995 (INS/LB-149) Job No.: KSPR2113805
Manufacturer: Memmert Page: 1 of 4
Condition: In Condition Ventilation Valve:  Closed
Shelves(pc.}: 2
Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Environment Condition: Temperature: 27 °C + 04 °C
Humidity 58 %RH + 4.4 %RH
Voltage: 224 VAC + 19 VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. { Laboratory )
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Chanachol Mcohammudrosol
Calibration Date: 08 November 2021
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is Iraceable to the SI Units maintained by Nationa! Institute

of Metrology (NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10210006

SRCRT.Cos L) (Mr. Udon Srichana)

(Mr. Chanachol Moohammudrosal)
Persan in charge Authorized signatory

s issusd the units of measurerment accarding to the International System of Units (S1). It provides traceability of measurement 1o
jonal standard ur other recognized narionial standard lahoratories.

certainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiolied by the
of confiaence of approximately 95%. It is detennined in accordance with the Guide to Expression of Uncertainty

rage factor
Veasurement

s may be affected by deviations ffom specified conditions. The rasults relate orly to the items testea. calibrated or sampled. The report

shal not be reproduced sxcet in full withoLt approval of SPC RT Co.. Lta.
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SF'C Calibration Center CRT

Part of DKSH Group

Certfficate No.: C31211853 Page: 2 of 2
Statements of conformity:(Cont.)
Without adjustment (Cont.)
Desired Temperature : 180.0°C ~ Tolerances : 2.0 °C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured | Correction of UUGC.* [ Guard band | Tolerance
Locations W) Conformity
(°C) (°C) (£°C) x°C)
#1 179.55 -0.45 0.50 20 Pass
#2 179.36 -0.64 0.50 20 Pass
#3 179.45 -0.55 0.50 2.0 Pass
#4 179.04 -0.96 0.50 2.0 Pass
#5 180.27 0.27 0.52 2.0 Pass
HE 180.38 0.38 0.50 2.0 Pass
#7 181.33 1.33 0.52 2.0 Pass
#8 179.69 -0.31 0.50 2.0 Pass
#9 179.77 -0.23 0.50 2.0 Pass
Correction of UUC." = M d T - Desired T

The validity of the statements of conformity cannot be guaranteed for different places of use, envirenmental conditions or improper use

The End of Statements of Conformity
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SPC Calibration Center SERT

Part of DKSH Group

Certificate No.: C31212315 Page: 2of 4
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Standard Installation Locations
Volume (Calibration Zone)= 21 {Liters}
inside chamber: W= 40 {cm) D= 33 {cm) H= 40 (cm)
Standard Locations (#1. #2. #3, #4) w=5 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w=5 {cm) d=5 {cm) h=5 {cm)
#8: Geomelric center of the chamber

J Position of Std o fw e wlosew]w]sn]n

| chanmet of Logger ol A N [ I [

Definitions
Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.

Measured Temperature: The average reading of standards at any positions or Jocation.

Measured Uniformity. The maximum difference of measured temperatures belween of any probes and the
measured temperature al the reference location which are observed at same time or at close observation time as
possible to delermine the temperature pattern or homogeneity with the chamber at steady-slate. The reference
probe is preferably located in the geomelric center of the chamber.

Measured Stability: The ane-half of greatest maximum difference of measured temperatures at any one probe.

Overall Variation: The difference of maximurn and minimum measured temperatures throughout cbservation time.

L L T P R FEp——————
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SPC Calibration Center

Certificate No. C31212315 Page: 30of4
Calibration Results:
Before adjustment
Sefting Indicating: #1: #2 #3 #AL #5. #G:  H7 #8 #9.
104.0 104.0 104.19104.09 104.81 104.53 104.83 104.37 103.66 104.66 104.76
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C
o Correction of UUC. [ Uncertainty
Locations Temperature
°C) °C) (£°C)
#1 103.68 -0.32 0.39
#2 103.59 -0.41 0.39
#3 104.30 0.30 0.39
#4 103.99 -0.01 0.39
#5 104.33 0.33 0.39
46 103.87 -0.13 0.39
#7 10417 0.17 0.39
#38 104.17 0.17 0.39
#9 104.24 0.24 .39
Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locatians (°C) Uncertainty
("C) (°C) (°C) #1 HZ l #3 #4 #5 #6 #7 #3 #9 (=°C)*
104.0 104.0 104.0 [103.6 103.55*104 301103.94104.331103.87104.17(104.17[104.24] 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) 0 (£°C) (°C)
104.0 0.70 0.05 0.84

Note: ™ Maximum uncertainty of the each position
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KKT

Part of DKSH Group

Business Uit

SPC Calibration Center

Certificate No.: C31212315 Page I of 2

Statements of conformity:

This conformity cerlificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration certificate

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have not been assessed separately

Tolerance and Decision rules:

Assessment of the conformity of the measurement davice are done based on direct comparison of the relevant
measurement resulls with the tolerances and decision rule are prescribed by the customer.

Decisionrula: [J Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% FFA
[ Choice B Non-binary statement with guard band (w = 1 U), Spegcific Risk <2.5% PFA
O Choice C Customer defined, Customers may define arbitrary muttple of r to have applied as

auard band {w =r )
; PFA— Probability of False Accept
After adjustment
Desired Temperature : 104.0°C

Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 “C

Measured Corraction of UUC. | Guard band | Talerance
Locations W) Conformity
(°C) °Cy x°C) °C)
#1 103.68 -0.32 0.39 1.0 Pass
#2 103.59 -0.41 0.39 1.0 Pass
#3 104.30 0.30 0.39 1.0 Pass
#a 103.99 -0.01 0.39 1.0 Pass
#5 104.33 0.33 0.39 1.0 Pass
#6 103.87 013 0.39 1.0 Pass
#7 104.17 017 0.39 1.0 Pass
#8 104.17 0.7 0.39 1.0 Pass
#9 104.24 0.24 0.39 1.0 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature

The validity of the statements of conformily cannot be guaranteed for different places of use. environmental conditions or Improper use.
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Part of DKSH Group
Certificate No. C31212315 Page: 4 of 4
After adjustment (Cont.)
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C
Meas
Sgetiied Correction of UUC. | Uncertainty
Locations Temperature
{°C) C) (x°c)
#1 179.82 -0.18 0.51
#2 178.15 -0.85 0.50
#3 180.75 0.75 0.49
#4 179.99 -0.01 0.49
#5 179.82 -0.18 0.50
#6 179.51 -0.49 0.50
#7 178.63 1.37 0.55
#8 180.13 0.13 0.50
#9 180.08 0.08 0.50
Temperature Distribution
Desired Setting [ Indicating Measured Temperature at Spread Localions (“C) Uncertainty
°C) C) °C) #1 #2 #3 #1 #5 #5 #7 #3 #9 (£°C)"
180.0 180.0 180.0  |179.821179.154180.76{179.99]179.82|179.51]178.63]180.13180.08 0.55
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) C) =°C) °C)
180.0 1.66 Q.21 2.39
Note: * Maximum uncertainty of the each position
The End of Certificate
i 1 i e
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Business Uril
SPC Calibration Center I
Part of DKSH Group
Certificate No.: C31212315 Page: 2 of 2

Statements of conformity:(Cont.)
After adjustment (Cont.)
Desired Temperature : 180.0°C 20°C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Tolerances :

Measured Correction of UUC.* | Guard band | Tolerance
Localions W) Conformity
(°C} (°C) (£°C) (x°C)
#1 179.82 -0.18 0.51 2.0 Pass
#2 179.15 0.85 0.50 20 Pass
#3 180.75 0.75 0.49 2.0 Pass
#4 179.99 -0.01 0.49 2.0 Pass
#5 179.82 -0.18 0.50 2.0 Pass
#6 179.51 -0.49 0.50 20 Pass
#7 178.63 -1.37 0.55 2.0 Pass
#8 180.13 0.13 0.50 20 Pass
#9 180.08 0.08 0.50 20 Pass

Correction of UUC.* = Measured Temperature - Desired Temperature
The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Confarmity
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A Certificate of Calibration
L
NSCTISITIS 17025
o a7
Equipment: Incubator Certificate No. 31211844
Model: IN 55 Issued Date 14 September 2021
Serial No.{or ID): D212.0259 (INS/LB-017) Job No.: KSPR2112120
Manufacturer: Memmert Page: 1 0f 3
Condition: In Condition Ventilation Valve:  Closed

Shelves(pc.):

Customer:

1

THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvil 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand

Environment Condition: ~ Temperature: 25°C & 0.8 °C
Humidity: 60 %RH £2 3.5 %RH
Voltage: 225 VAC t 1.6 VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory )
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Chanachol Mochammudrosol
Calibration Date: 13 September 2021
The Method used: In house method, SPCC-WI-16, base on TLAS-G20
Traceability: This certificate is traceable to the S| Units maintained by National Institute

~5

of Metrology (NIMT), Thailand through SPC RT Co., Ltd

SERT

1S RS oid daffa

(Mr. Chanacho! Moohammudrosol)

. Person in charge
This certificate is ed the units of measurement according te the Intemational System of Units (SI).. 1 provides tra
intemational or national standard or other recognized national standard laboratories

The measur

el of confide

tuncertainty stated is the expanded uncertainty wihich s obtained from th
It is determined in accordance with the Guide o Expres

$SPC RT Co.. Lid.

ence of app

nately

ndard uncertainty mulipiied by the covera

Certficate No. C10210006

{Mr. Udon Srichana)

Authorized signatory

lity of measurement to

ge factor

on of Uncertainty in Measurement

ccted by deviations from specified condtions. The results refate only to the items tested, calbrated or sampled. The report

RT

Part of DKSH Group

Centificate No C31211844 Page: 20of 3
- e
W
Standard Installation Locations
Volume (Calibration Zone)= 21 (Lilers)
Inside chamber: W= 40 (cm} D= 33 (cm) H= 40 (cm)
Standard Locations (#1, #2, #3, #4): w=5 (em) d=5 (cm) h=5 {cm)
Standard Locations (#5, #6, #7, 48) w=5 (cm) d=5 {cm} h=5 (cm)
#9: Geometric center of the chamber
Posilion of Sid #1 #2 #3 #4 #5 #6 #7 #E 49
Channel of Logger 1 2 B 4 5} 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure
Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible fo determine the temperature pattern or homogeneity with the chamber al steady-state. The reference
prabe is preferably located in the geometric center of the chamber.

Measured Stability. The one-half of grealest maximum difference of measured temperatures at any one probe.

Overalf Variatior. The difference of maximum and minimum measured temperatures throughout observation time,

cep! in ful witho.t approval of SPC RT Co.. Lid
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Busiriess Unit

SPC Cadlibration Center

Certificate No. C31211844 Page  30f3
Calibration Results:
Before adjustment
Setting Indicaling: #1 #2 #3: #4: #5H H6 #7: #8: LN
350 35.0 35.52 35.54 3548 3552 35.30 35.35 3525 3541 3551
After adjustment
Measurement Temperalure al Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
Megeured Carrection of UUC Uneertainty
Locations Temperature
{"C} ‘'Cy {£°C)
#1 3517 0.7 0.23
#2 35.17 0.17 0.23
#3 35.13 0.13 0.23
# 35.19 0.19 0.23
#5 34.96 0.04 0.23
#6 34.95 -0.05 0.24
#T 34.92 -0.08 0.23
#3 35.07 0.07 0.24
#9 3517 0,17 0.23
Temperature Distribution
Desired | Setting |Indicating Measured Temperature al Spread Locations (°C) Uncertainty
°C) {°C) (°C} #1 H2 #3 #4 #5 #6 #7 #8 #9 @&-Ccy
35.0 35.0 35.0 35.17]35.17 135.13 [ 35.19 | 34.96 | 34.95 | 34.92 | 35.07 | 35.17 0.24
Chamber Characlerization
Indicating Measured Uniformity Measured Stability Overall Variation
°C) C) (=°C) C)
35.0 0.32 0.1 0.38
Note: * Maximum uncertainty of the each position
The End of Certificate
vidn 1aaid 915 dvia
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Cerlificate No €31211844 Page: 1 of 1

Statements of conformity:

This conformity certificate documents the validity of the following statemants of conformity based on the
measurement results of corresponding calibration certificate:

The correction of indication determined during calibration are under given measurement and envirenmental
conditions and considering the expanded measurement uncerlainty (coverage probability 95%) within the
specification. The given measurement uncertainty already includes other all effects by according to the standard
method, TLAS-G20. Therefare, those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conlormity of the measurement device are done based on direct compariscn of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer,

Decisionrule: [ Choice A Binary Statement for Simole Acceptance Rule (w = 0), Specific Risk < 50% PFA

Choice B Non-binary statement with guard band (w = 1 ), Specific Risk < 2.5% PFA

L Choice ¢ Customer defined, Customers may define arbitrary muttiple of r to have applied as
quard band {w =r U)
: PFA - Probability of False Accept

After adjustment

Desired Temperature : 35.0°C Tolerances: 1.0°C

Measurement Temperature at Spread Locations, Indicaling of Unit Under Calibration: 35.0 °C

Measured Carrection of UUC, | Guard band | Telerance
Locations (W) Conformity
(°C) (°C) (+°C) (£°C)
#1 3517 0.17 0.23 1.0 Pass
#2 35.17 017 0.23 1.0 Pass
#3 35.13 0.13 0.23 1.0 Pass
#4 35.19 0.19 0.23 1.0 Pass
#5 34.96 -0.04 0.23 1.0 Pass
#6 34.95 -0.05 0.24 1.0 Pass
#7 34.92 -0.08 0.23 1.0 Pass
#8 35.07 0.07 0.24 1.0 Pass
#9 3517 0.17 0.23 1.0 Pass

Correction of UUG.* = Measured Temperature - Desired Temperature

f the statements of conformity cannot be guaranteed for different places of use, snvironmental condifions or improper use.

The End of Statements of Conformity

The validity
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SPC Calibration Center SPRT
C

Part of DKSH Group
lecwes Certificate of Calibration
WELASETIS 17025
premety
Equipment: Incubator Certificate No.: C31211846
Model IN 55 Issued Date: 14 September 2021
Serial No.(or ID): D215.1344 (INS/LB-022) Job No. KSPR2112123
Manufacturer: Memmert Page: 10f 3
Conditicn: In Condition Ventilation Valve:  Closed
Shelves(pc.) 2
Customer: THAICHEMICAL & ENGINEERING CO., LTD
1048/2 Soi Sukhurmvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thaitand
Environment Condition: Temperature: 25 °C ] 08 °C
Humidity 80 %RH t 3.5 %RH
Valtage: 225 VAC E 1.6 VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory )
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Chanachol Moohammudrosol
Calibration Date: 13 September 2021
The Method used: In house method, SPCC-WI-18, base on TLAS-G20
Traceability: This certificate is traceable to the SI Units maintained by National Institute

of Metrology (NIMT), Thailand thraugh SPC RT Co., Ltd. Certificate No. G10210006

<
//:;_Q_— u’#é%‘élsﬂ-!;a

PC RT Co.. Ld. 7
(Mr. Chanachal Mochammudrosal) SeciarCe (Mr. Udon Srichana)
Parzan in charge Authorized signatory
te is Issued the urits of measurement accoreing Lo the International System of Units (S1). It provides tracaability of measurement io
ot nation
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«=2) 1o provice a k
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ond tons. The results relate only to the tems tested, calbrated or sampled. The report
RT Co., Ltd.

s may be affected by geviations from specif
oduced except I full without approval
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Certificate No. C31211846 Page: 30of3
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5 #6 #7: #8 #9
45.0 450 44.93 44.85 45.03 44.97 44.48 4441 44.57 44.80 44.85
After adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 45.0 °C
e Correction of UUC. Uncertainty
Lacations Temperature
¢C) {+°C)
#1 0.33 0.23
#2 45.21 0.21 0.23
#3 45.41 0.41 0.23
#4 45.31 0.31 0.23
#5 44.90 -0.10 0.23
#6 44.76 -0.24 0.23
#7 44.99 -0.01 0.23
#8 45.18 0.18 0.23
#9 45.23 0.23 .24
Temperature Distribution
Desired | Setting | Indicating Measurad Temperalure al Spread Locations ("C) Uncertainty
Cy () °C) #1 #2 #3 #a #5 #6 #i #8 #9 (£°C)*
450 45.0 45.0 45.33145.21(45.41]45.31|44.90 [ 44.76 | 44.99| 4518 | 45.23 0.24
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
Cy Cy &°C) 'Cy
45.0 0.53 0.06 0.72
Nots: * Maximum uncertainly of the each position
The End of Certificate
WA adad i e " ?
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Part of DKSH Group

Certificate No.: C31211846 Page: 20of 3

Standard Installation Locations

Volume (Calibration Zone)= 21 (Liters)

Inside chamber: W= 40 {(cm) D= 33 (cm) H= 40 {cm}
Standard Locations (41, #2, #3, #45:  w= 5 (cm) d=5 {em) h=5 (om)
Standard Locations (#5, #6, #7, #8): w=15 (cm) d=5 (em} h=5 (cm)
#9: Geometric center of the chamber
Position of Sid #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions
Indicating Temperature: The average reading of indicaling device which lorms the integral part of the enclosure.

Measured Temperature: The average reading of standards al any positions or location.

Measured Uniformity. The maximum ditference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close cbservation time as
possible o determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geomelric center of the chamber

Measured Stability. The one-half of greatest maximum difference of measured temperatures at any one probe

Overalf Variatiom The difference of maximum and minimum measured temperatures throughout observation time

UHn 106RE 137 e
SPC RY €O, LTD.
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Certificate No.. C31211846 Page: 1 of
Statements of conformity:

This conformity certificate documents the validity of the following stalements of conformity based on tha
measuremenl results of corresponding calibration certificate:

The correction of indicalion determined during calibralion are under given measurement and environmental
conditions and considering the expanded measurement uncertainty (coverage probability 95%) within the
specification. The given measurement uncertainly already includes other all effects by according to the standard
method, TLAS-G20. Therefore, those parameters have nol been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [ Choice A Binary Statement for Simple Acceptance Rule {w = 0). Specific Risk < 50% PFA

Choice B Non-binary statement with guard band (w = 1 U), Specific Risk <2 5% PFA

Customer defined, Customers may define arbitrary multiple of 1 to have apolied as
quard band (w =r U} .
| PFA -~ Probability of False Accept

O choice ©

After adjustment
Desired Temperaturs : 45.0°C Tolerances: 1.0 °C

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 45.0 °C

Measured Correction of UUC. | Guardband | Tolerance
Locations W) Conformity
€C) °C) (£°C) (+°C)
#1 45.33 0.33 .23 1.0 Pass
#2 45.21 0.21 0.23 1.0 Pass
#3 45.41 0.41 0.23 1.0 Pass
#4 4531 0.31 0.23 1.0 Pass
#5 44.90 0.10 0.23 10 Pass
#6 44.76 -0.24 0.23 1.0 Pass
#7 44.99 -0.01 0.23 1.0 Pass
#8 4518 0.18 0.23 1.0 Pass
#9 45.23 0.23 0.24 1.0 Pass

Correction of UUC." = Measured Temperalure - Dasired Temperature
The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use

The End of Statements of Conformity
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m Certificate of Calibration

ili( TIS\ 7|§ 17025

Equipment: Liquid Bath Certificate No.. C13220086
Model: WB 14 Issued Date: 07 March 2022
Serial No. (or ID.): 1403.0322 (INS/LB-050) Job No.: KSPR2203030
Manufacturer: Memmert Page. 10of 3
Condition: In Condition
Forced Circulation:  None

Customer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Environment Condition: Temperature: 27 °C + 04°C
Humidity: 58 %RH = 5.3 %RH
Voltage: 224 ¥AC £ 2.5VAC
Calibration Place: THAI CHEMICAL & ENGINEERING CO., LTD. ( Laboratory )
1048/2 Sai Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Calibration By: Mr. Mongkolwat Hasanon
Calibration Date: 07 March 2022
The Method used: In house method, SPCC-WI-17, base on ASTM E715-80
Traceability: This certificate is traceable to the Si Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10210019
| SRRT (Y~
—w_ \\ga_—
— — A5 weRd o id din

e (Mr. Udon Srichana)
Persan in charge Authorized signatory

This certificate s 1ssued tha units of measuremant according to the Intemational System of Units (SI). i provides iraceability of measurement to
intermational or national standard of ofher recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is oblained from the standard uncertainty multiphed by the coverage factor (k=2) to
provide 2 lave! of confidence of approximately 95%. I is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The rasults relate only to the items testad, callbrated or sampled. The report shal
not be reproduced except in full without approval of SPC RT Co., Lid

(Mr. Mongkolwat Hasanon)
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Certificate No.: C13220086 Page: 3 of 3
Calibration Results:
Pre-Calibration
Sefting:  Indicating: #1: #2: #3: #4: #5:
85.0 85.0 8349 83.38 83.37 83.31 83.39
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 86.6 °C
Locations Meas“'ed(gmperam'e Correction of UUC. (°C) | Uncertainty (+ °C)
#1 85.07 -1.53 0.27
#2 84.91 -1.69 0.26
#3 84.94 -1.66 0.28
#4 84.82 -1.78 0.28
#5 B84.99 -1.61 0.28

Temperature Distribution

Desired | Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) {°C) #1 #2 #3 #4 #5 & °Cy*
85.0 86.6 86.6 85.07 84.91 8494 84.82 84.99 0.28

Bath Characterization

Indicating Measured Uniformity Measured Stability Qverall Variation
(°C) (C) (£°C) (°C)
B86.6 0.28 0.10 0.44
Note: * Maximum uncertainty of the each position
The End of Certificate
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Part of DKSH Group
Certificate No.: C13220086 Page: 2 of 3
w1
’
e,
T
w
Standard Installation Locations
Midway between the diffuser plale and the water surface
Inside bath: W= 37 (cm) D= 33 {cm) H= 15 (cm) Volume = 18 {Liters)
Standard Locations #1: w= 5 (cm) d= 5 (cm)
Standard Locations #2: w= 5 (em) d= § (cm)
Standard Locations #3 w= 5 (cm) d= & (cm)
Standard Locations #4: w= 5 (cm) d= 5§ {cm)
Standard Localions #5: Center of any probes. (#1 - #4)
Position of Std #1 #2 #3 #4 #5
Channel of Logger 1 2 ¥ 4 5

Definitions

Indlicating Temperature: The average reading of indicating device which forms the integral part of the bath.
Measured Temperature. The average reading of standards at any positions or location.

Measursd Unlformfty. The maximum difference of measured temperatures between of any probes and the

location which are observed at same time or at close observation time as

P e at the

possible to determine the pattern or ly with the bath at steady-state. The reference

probe is preferably located in the geometric center of the bath.

Measured Stability: The one-half of greatest maximum di of p
Overall Variatior. The difference of i and

es at any one probe.

reasured temperatures throughout observation lime.
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Certificale No.: C13220086 Page 1 of 1

Statements of conformity:
This conformity certificate documents the vshdny of the following statements of conformity based on the
results of P g

The correction of indication determined during calibration are under given measurement and environmental
conditions and considering the expanded measurement uncertainty {coverage probability 95%) within the
. The given uncertainty already includes ather all effacts by according lo the standard
method, ASTM E715-80. Therefore, those parameters have not been assessed saparately.

Tolerance and Decision rules:

A of the of the device are dane based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer,

Decislon rule: [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA

L] Choice B Non-binary statement with guard band {w = 1 U}, Specffic Risk < 2.5% PFA
Cuslomer defined, Customers may define arbitrary muttiple of 1 to have applied as
quard band {w=r U .

: PFA - Probability of False Accept

O choice ¢

Without adjustment
Deslred Temperature : 85.0°C 10°C
Measuremenl Temperalure al Spread Locations, Indicating of Unit Under Calibration: 86.6 °C

Tolerances :

L Measured Corraction of UUC. Gua;svl;and Tolerance i
(°C) (°C) {£°C) (2°C)
#1 85.07 0.07 0.27 1.0 Pass
#2 84.91 -0.09 0.26 1.0 Pass
#3 84.94 -0.06 0.28 1.0 Pass
#a 84.82 -0.18 0.28 1.0 Pass
#5 84.99 -0.01 0.28 1.0 Pass
Correction of UUC.* = T - Desired T
The validity of the of cannot be for different places of use, environmental conditions or improper use.

The End of Statements of Conformity
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SPC Calibration Center S%RT SPC Calibration Center S

Part of DKSH Group Part of DKSH Group

('S')J’“ Certificate No.: C07220176 Page 2 of 3
flacma Certificate of Calibration o
s Calibration Results:
i NSCTISLTS 17025,
Equipment: pH METER Certfficate No.: CO7220176 PH Scale
Model: HM-41X Issued Date: 29 March 2022
Serial No. {or 10.): 887883 Job No.: KSPR2203804
Manufacturer: TOA DKK Page: 10of 3
Electrode Serial No.: 111F0030MK Model: GST-5821C  Brand:  TOA DKK Input PH Meler Reading Uncertainty of Coverags Factor (k)
Condition: In Condition Measurement (mV)
(mV) (mv) Error (mV) {pH)
Customer: THAI CHEMICAL & ENGINEERING CO., LTD. 41412 414 012 0.001 0.58 200
1048/2 Soi Sukhumyit 66/1, Sukhumvit Road, 354 96 356 0.04 1.000 058 200
Bangchak, Phrakanong, Bangkok 10260 Thailand oo 296 0.20 2.000 o 200 -
Environment Condition: Temperature 23 °C £ 2 °c 236.64 237 0.36 3.000 0.58 2.00
Humidity 50 %RH : 15 %RH 177.48 177 048 4.000 0.58 2.00
Calibration Place: Environment Laboratory, SPC RT Co., Lid. 118.32 18 032 5.000 i 0.58 200
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd., 59.16 59 016 6.000 0.58 200
Bangchak, Prakhanong, Bangkok 10260 Thailand | 0 0 0.00 7.000 0.?8 200
L 59.16 59 0.16 8.000 0.58 200
Calibration By: Miss. Kaewkan Suradech —
Calibration Date: 29 March 2022 -118.32 ] -118 0.32 9.000 0.58 2.00
The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07 S i 048 10.000 0.58 2.00
Traceability: This certificate is traceable to 81 Units, Sample Test is assured through primary -236.64 -237 -0.36 11.001 0.58 2.00
meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate 295.8 296 020 12,002 0.58 200 ]
No. 794132, 776048, 776045 And pH Scale traceable to the S| Units maintained by 2 -] - -
National Institute of Metrology (NIMT), Thailand through Industrial Foundation -354.98 -355 -0.04 13.002 0.58 2.00
Electrical and Electronics Institute Certificate No. CA20220100EA 414.12 414 0.12 14.002 0.58 2.00

Bl SRT B I

— — Adn Loedd ovifl $iim
(Miss Kaewkan Suradech) SPC RT Co.. Ld (Mr. Dumrong Boonsopon)
Person in charge Authorized signatory

This certificate is ssued the units of measurement according fo the Intemational System of Units (Si). 1t provides traceabilty of measurement to intemational
or national standard or other recognized national standard iaboratories.

The measurement uncertainty stated is the expanded unicertainty which is oblained from the standard uncertainty multipiied by the coverage factor (k=2) to
provide a level of configence of approximately 95%. It is determined in accordance with the Guide to Expression af Uncertainty in Measurement (GUM),

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The repost shall ot
e reproducec except in full without approval of SPC RT Co., Lid.
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SPC Calibration Center S%RT i Cafibfiion (Earipr S%RT

Part of DKSH Group Part of DKSH Group

S
Certificate No.: C07220176  Page 3 of 3 Sy . . "
oz Certificate of Calibration
e
e
Electrode Test Results* Lepicieg
Equipment: Digital Thermometer Certificate No.: C15220155
The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.983 and pH 10.015 Model: HM-41X Issued Date: 30 March 2022
The practical slope of the pH electrode; 58.59 (MV/pH), 99.04% Serial No.(or ID): 887863 Job No.: KSPR2203803
The zero point of the pH electrode; 7.10 (pH) L L Page: Hofi2
Condition: In Condition
Sample Test Results Cuslomer: THAI CHEMICAL & ENGINEERING CO., LTD.
1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,
Bangchak, Phrakanong, Bangkok 10260 Thailand
Standard Buffer Unit Under " Uncertainty of
Solution (pH) Calibration (pH}) pifference| (1) Measurement (pH) Coverage Factor (k) Environment Condition: Temperalure: 22 °C + 30°C
Humidity: 50 %RH t 15.0 %RH
4.008 4.008 0.000 0.0070 2.00 Voltage: 230 VAC % 11.0 VAC
6.983 6.997 0.014 0.0075 200
10015 10016 0.001 0.0070 2,00 Calibration Place: Sensor Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd., ik

A bl _ ) Bangchak, Prakhanong, Bangkok 10260 Thailand
* Calibration Marked " Not TIS! Accredited " in this Certificate have been included for completeness.

Calibration By: Mr. Tweewong Thaithiang
Calibration Date: 25 March 2022
The End of Certificate The Method used: In house method, SPCC-WI-19, by comparision with standard thermometer
Traceability: This certificate is traceable to the SI Units maintained by National Institute of
Metrology (NIMT), Thailand through Quality Rebom Co.,Ltd. (QR) Certificate
No. QR22-0366

Z— . SBRT (Y-

Wl pafd anddl dife
T L 3
(Mr. Tweewong Thaithiang) SRCRTCe {Mr.Udon Srichana)

Person in charge Authorized signatory

This certificate is issued tha unils of measurement according to the Intamational System of Units (SI). It provides racsability of
measurement to intemational or national standard or other fecognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty muttipiied by the
coverage faclor (k=2) to provide a lavel of confidence of approximately 95% Itis determined in accordance with the Guide to Expression of
Uncertainty in Measurement (GUM),

These results may be affected by deviations from specified conditions. The results relale ony to the items tested, calibrated or sampled.
The report shall not be reproduced except in full without approval of SPC RT Co, Lid
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SPC Calibration Center SPRT
Part of DKSH Group

Certificate No.: C15220155 Page: 2 of 2

Calibration Results:

Without Adjustment

Sensor Type: Thermistor Channel: -

Diameter {mm) 12

Length (mm): 120

Immersion (mm): 110

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +662615-2929 Fax: +66 2615-2350-1
E-mail: bkk@becthai.com Website: www.becthai.com

NSC-TISEAIS 17028
CALIBRATION 9131

Page : 1 0f 3

Desired Temp.(°C) | STD. Reading (°C) | UUC. Reading (°C) |Correction of UUC (°C}| Uncertainty ( °C)
20.0 19.994 19.8 0.184 0.083
2580 24.988 248 0.188 0.083
30.0 29.984 20.7 0.294 0.083
The End of Certificate

Vi eadd e1f §fa
SPC RT CO, LTD.
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SPCC-FM-C15-10: 23 Nov 2020

Certificate No. : CAL-21-529
CERTIFICATE Of CALIBRATION

Equipment £ Spectrophotometer

Manufacturer 4 Thermo Scientific

Model Genesys 20

Serial No. i 35GQ305005

ID No. x INS/LB-111

Customer Thai Chemical & Engineering Co., Ltd.
i 1048/2 Sukhnmvit 66/1 Rd., Phra Khanong Tai,
= Prakanong, Bamgkok 10260

Location Customer Laboratory

Dale of Receipt

Dale of Calibration
Date of Issue
Ambient Temperature
Relative Humidity

Condition As-Received

Calibrated by

26 August 2021
26 August 2021
31 August 2021
(25+10) °C
(60£20) %

Used Item

Ak

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., LTD.
CALIBRATION LABORATORY

300 Phahalyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax:+66 2615-2350-1

E-mail: bkk@becthai.com Website: www.becthai.com SaaR

CALIBRATION 0131

15 17025

{ Ms. Jintana Sangthaijaroenlap )

{ Mr.Somphog Dunnqnguéﬁ 1
Calibration Enginear

Calibration Manager

The reported expended uncertainty of measurement was based on a combined standard uncertainty multiplied by a coverage
factor k=2 00, providing a level of confidence of appoximalely 85%.
This certificate may not be reproduced other than in full, except with the prior written approval of the head of Calibration Laboratory.

Indicated values are valid for the stale of the Spectrophotometer at the time of calibration only

ISSUE: 5 REV:4 FM-CAL-33/2 15/05/61

BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO.,LTD.
CALIBRATION LABORATORY

300 Phaholyothin Road, Phayathai, Bangkok 10400, Thailand Tel: +66 2615-2929 Fax: +66 2615-2350-1
c . i . "

Certificate No. = CAL-21-529

CALIBRATION REPORT

Wavelength Calibration

NSCAISITIS 17025
CALIBRATION 0131

Page : 3 cf 3

Certificate No. : CAL-21-529 Page : 2 of 3
CALIBRATION REPORT

Conditions of this result of calibration

1. Reference Standard Material :

Material Model Serial No. Cert.No. Due date

Holmium Glass Filter RM-HG 24563 90313 2 Mar 23

Didymium Glass Filter RM-DG 24562 90311 2 Mar 23

Neutral Density Filter RM-1N2N3N 24568 90324 3 Mar 23

2. Traceability - This certification is traceable lo the International Syslem of Unit maintained at

The Starna Scientific Ltd. Accredited Calibration Laboratory No. 0659

3. Method of calibration :

The calioration procedure was carried out according to the Guide to CPM-CAL-02 based on ASTM E275-08 (2013) and-

ASTM E925-09 (2014)

4. Result of calibration :

(\/ ) without adjustment () after adjustment

5. Equipment Specifications:

Spectral Bandwidth 8 nm
Data Interval : 1 nm
Scan Speed A nm/min
i~
ISSUE: 5 REV4 FM-CAL-33/2 | LA J— 1% ]

Certified Values of Nominal Value UUC*Reading Error Uncertainty of
Reference Material (nm) (nm) (nm) (nm) Measurement (+ nm)
418.40 418 418 -0.40 059
513.75 514 514 0.25 0.59
537 00 537 637 0.00 0.59
585.56 586 586 0.44 059
879.68 880 879 -0.68 059
Photometric Calibration for Visible
Wavelength Certified Values of UUC* Reading Error Uncertainty of
{nm) Reference Material (A) (A) (A) Measurement (+ A)
Zero 0.000 0.0000 0.0028
4200 05824 0.584 0.0016 0.0044
07266 0.727 0.0004 0.0040
1.0377 1.038 0.0003 0.0040
Zero 0.000 0.0000 0.0028
05859 0.567 0.0011 0.0042
4400
07126 0712 -0.0006 0.0037
1.0172 1.016 -0.0012 0.0037
Zero 0.000 0.0000 0.0028
0.5256 0.532 0.0064 0.0044
4650
0.6705 0.674 0.0035 0.0035
0.9562 0.961 0.0048 0.0034
Zero 0.000 0.0000 0.0028
546.1 0.5236 0.529 00054 0.0036
(546.0) 0.6962 0699 0.0028 0.0031
0.9933 0996 0.0027 0.0032
Zero 0.000 0.0000 0.0028
0.5578 0563 0.0052 0.0036
590.0
0.7523 0.764 0.0017 0.0031
1.0747 1.076 0.0013 0.0032
Zero 0000 0.0000 0.0028
635.0 0.5655 0567 0.0015 0.0035
07321 0.733 0.0009 0.0031
1.0454 1.046 0.0006 0.0031

Remark : Each individual filter is measured against the empty filter holder (blank) used to zero the Spectrophotometer

Note:
UUC* : Unit Under Calibration

- End of Report -

ISSUE: 5 FM-CAL-33/2

REV:4
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Business Unit

SPC Calibration Center

| SRT

Part of DKSH Group

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No C08210171
Model: 2100P Issued Date: 07 September 2021
Serial No. (or ID.). (10300028236 (INS/LB-049) Job No.: KSPR2112128
Manufacturer: HACH Page: 1 of 2
Condition In Condition

Customner: THAI CHEMICAL & ENGINEERING CO., LTD

1048/2 Soi Sukhumvit 66/1, Sukhumvit Road,

Bangchak. Phrakanong, Bangkok 10260 Thailand
Environment Condition: Temperature 23 °C + 28 i ®
Humidity 50 %RH + 15 %RH

Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration Place:

Calibration By- Mr. Imron Ama

Calibration Date: 07 September 2021
The Method used: In house method, SPCC-WI-23, base on Hach Manufacturer Methed 8195
Traceability: This certificate is traceable to Primary standard Fromazin and StabiCal accepted by

United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A1090 , A1064 , A1062 , A1050

/;vwr\ dn

(Mr_Imron  Ama)

SERT 5

Vi inafld i i
SPC RT Co.. Ltd.

(Mr. Dumrong Boonsopan)
Person in charge Authorized signatory

This certificate is issued the uni
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Business Unit

SPC Calibration Center

SEKT

Part of DKSH Group

Certificate No.: C08210171 Page 20of 2

Calibration Results:

Before Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.080 0.14 -0.060 0.000 0.070
20.40 18.6 1.80 0.07 1.0
103.0 946 8.4 0.2 7.0
820.0 789 31.0 0.7 45
After Adjustment
Std Turbidity (NTU) UUC Reading Correclion Deviation Uncertainty
0.080 0.09 -0.010 0.000 0.070
20.40 205 -0.10 0.05 1.0
103.0 102 1.0 04 7.0
820.0 819 1.0 0.5 45
The End of Certificate
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