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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 vsl| pH100A Technology Promotion Association 23CH806 27 Jun 23 26 Jun 24 -
JC03345 (Thailand-Japan)
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
ATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.0-271

7-3000-29  FAX.0-2719-9484

NSCTISITIS17025
CALIBRATION 0008

Cert.No.: 23CH806
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. ©
IDNo. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by =

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by !

Approved by :

( /) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

pH Meter

Ecosence

PH100A

JCO03345

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

26 June 2023

27 June 2023

2306-0831WSC-1

United Analyst and Engineering Consultant Co. Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bang<ok 10260

(25 + 25) °C

(50 £ 15) %

In - house method *

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Approved Signatory

29 June 2023

The Uncertainties are for a confidence probability of approximately 95%

duced other than in full except with the prior wi

n

Calibration and Testing Se:

Calibration Results

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

—ennslumuny

Cert.No.: 23CH806
Page.: 30of3

A
.f@\

Cert.No.:  23CH806

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211308 27 Oct 2023

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

2. Certified Referen : The ment results are traceable to S| 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 863832 28 Dec 2024
pH 6.86 CPA chem 863833 28 Dec 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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 mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03345 7.00 0.00 0 7.00 058 2.00
7.00 0.00 0 7.00 058 2.00
10.00 -177.48 =177 10.01 0.58 2.00

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution g ding |pH factor
(mv) (%) k
pH Electrode 4.008 4.01 173 0.0071 2.00
S/N..220323SIA605377 6.986 6.99 0 0.0099 2.00
6.986 7.00 1 0.0099 2.00
10.010 10.01 -176 0.0085 2.00
Function : Temperature Measurement
(") Without adjustment
This equipment was connected with Temperature Probe;
- Model : YS! Environmental
- Serial No. © 220323SIA605377
Dimension of probe;
- Length : 110 mm
- Diameter : 12 mm
- Immersion Depth 100 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (cy (°c) (£°C) k
25.0 26.002 251 0098 0.13 2.00
30.0 30.003 301 0097 0.13 2.00
35.0 35.003 35.0 0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwdnsfiavdnuszsiasufuRnmastamevidiniugaunini
1 |pH Meter ANduNTALaYANg Mettler-Toledo Seven Easy 520 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
1231155210 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
1231155210 Ministry of Industry, Thailand
3 |Analytical Balance A15LUIUADY Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) ansnazanglefavun C009071872 (Thailand-Japan)
4 |Hot Air Oven Memmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
5 |Digestor Unit luimlmﬂu'gﬂ RGRG] FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
6 |Distillation Unit FOSS KT8100 / FOSS South East Asia 8411 29 May 23 27 May 24 -
(Kjeldahl Method) TECATOR 91889052
7 |Analytical Balance ﬁﬁﬂuuaﬂ“ﬂﬁu FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24
(Repeatability 0.1 mg) TECATOR 91794469 Ministry of Industry, Thailand
1 8 |UV-VIS Spectrophotometer oan Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
wouluielumielulnsiau 2021-064
9 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP23-008 6 Jan 23 5Jan 24 -
21E22-009
10 [BOD Incubator Uled Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
11 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM372 11 Apr 23 9 Apr 24 -
(UAE.WAQ.006/2553) (Thailand-Japan)
12 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAQ.018/2551) (Thailand-Japan)
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../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwdnsfiavdnuszsiasufuRnmastamevidiniugaunini
13 |Incubator flnoalmdvesunuaiiise Memmert IPP 260 / Technology Promotion Association 23TM729 27 Apr 23 25 Apr 24 -
(Cooled Incubator) V618.0033 (Thailand-Japan)
14 |incubator Binder BD 53/ Technology Promotion Association 23TM192 16 Feb 23 15 Feb 24 -
(Cooled Incubator) 13-07343 (Thailand-Japan)
15 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
16 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM250 16 Feb 23 15 Feb 24 -
L416.0614 (Thailand-Japan)
17 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01234158 7 Dec 23 5 Dec 24 -
236754745
18 |Autoclave ALP CL-40L / Technology Promotion Association 23TMT763 27 Apr 23 25 Apr 24 -
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

T — ke ot P o
=R | _MJT"H.'* Hatona Food rsrue RG-TISHTES {7035
ol |_sforr oy Smvice Corine CALIBRATICN 2001

Caortificate No.: 2I0VEE-001-01 Cariificate Ne.: 2IBEERE1-01
Client name: UHITED ANALYST AMD ENGINEERING CONSULTANT COULTD, Equipment i Bains Mesciution: 001 pH vy
Address.; 3 Soil Udomeuk 81, Sukhumnit Road, Wamudacisrar by Tokedd Wodel; Severiany TH B aH
Bangchack, Prakhanong, Bangkok 10260 Barii Me.: T Typa: Banch ip
10 M3t AAE WAT.ZINVEESD
Paga 1ol 8 Date of Calibration: B4 Pabruary 3859 Page ol §
Location; Crurrécal Cabibaven Ladcoory, Mationa| Food nattue
Emlpml_: pH Motar Easirorasst Condtion: Ambiem Tempeaties: | 261 2186 | G Ralitve Husidly: | 50 4 )
‘Condition ol Equipnanc Goad Cardan
Manufacturer: Mettler Toledo P ST F ol e,
4 Camabon et i e thod - WHOC-002 bemed on it eI R B Uming Eandard wolapn calsoio: s
carified ratarmscs mlasal [CRNG
Model: SevenEazy TH 520 pH 2. Referoncy Stancasds | Cosied Rabarercs Malerid
nHunsm Bl (D Mg [ CaemTiopis Mo, Dus Dais
Serial No.: 1231155210 21 O Voiiage Calibraizr TR oy STEIRE 7 Jung 223
22 Do Tremromarss TmReT Pl L B2ETT-0 I8 Drwmar ML
1D Mo.: UAE.WAT, 01 0VE553 25 Thisrro-Hpgss Meler MELBTH DO7E PRONPE 430 anzzoase 0 Ape 3021
eartibun S lgvum oo Wty [T Hanulactorar RafM Exis Dats
Order No.: 2901848 2.4 pH aFer L1008 [Pamary oH bfler Sokmar) 8308 CPsuhan PHEMLE 8 Augut 2038
3.5 pH bafor B80S [Pampry pM beflor Sokrion T 2P Aohem PHRTTLE o Augun 238
2.6 ph baffer 1001 [Pamary pr baffer Schman| [EEA CPAcham PHENILS a4 s
Operation No.: 2I1846-001 _
2.7 pH biafur 7200 fStnrdard §H bufber Sokelion) mzem CRAchen FHIOTLE  Augus 2033
17Pe 3 Thes cortifcation (s tracentis ' Toe imematonst Syven of Une (59U
Date of mh’: bruary 2.1 Iratramants Ma2 1 mrsugh MEC-TIS-TES Y7023 Laborwory Ancrediian of Cabbration ko 0003
1.2 iratumants Mo 2.2 Fumugh HSC-TISTIS 4703 Luborsiony Accradiion of Calibration Mo S0
Date of Calibration: 24 Fabruary 2023 1.3 iraturants Mo 23 P MEC-TIETHE 1700 Latorstory Arcradion of Calbration KoGaad
2.4 Camin) Rrkiasss Mawal Ko 2.4 % 26 Wihabla 15 PYETATY MRS L T Hasied Sil kg calied
wartamatet, beromaree. and rancvcinater The Stedar Socton
peuparmtian mnd ceribed by CFAchem Lid in socredied o 1501 17004
Calibrated by otk
A5 Corifax] Ralrance Mameeial Ho 2 7 i i bl P 27 Lo (08 3021, B9 o) H-28 Lol 28 06 5,
M R HI27 Lt 04 082021, BiM FoefN H-28 Lo 29 8 g,
the Etaectrd Hotaion prapacatcn and cartied by OPAcham Ld s
Epeclaliss, Division of Callbration Labowaiony oo b 150 17704 and BOARC 17035
Duta of lmue: 4 Fobruary 2033 for e Technical Taam 4. This cartficate vas oot oy for e rstroment s caltrated.
5. T it o Calbnion wiih Foumnd SS0aTRbe 8 Mvrws o dib i pliod al callbmben oty
The wratara peababdity af as,
Thes Cartbeam v bvusd i eocosdares st the condiioms of sCTrecHieton Qranisd by i Thal Latomicry AccreditrSan SSneme which Ras a5ssanEt
i rmmmssnent capabdiy of he laboriony and fi iecasblily o cognised nafional sianderde and 1 e unlls of meessenent eeized o the
carmsponding At sanCaKs ISEOrMory. THS SArVECEN Ay ol ba spTaued ofer s b il e with e Boe wilken epprova of the
Makora | Food Inginm FLS0132 Rwiwon: 01 Dats: 20-04-65

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

a1

]
AR S gV w-tet g Ry oy L pialy DS DRI Te fnfot gy Tl g Lh i ‘%
I I I IS P i e R %‘;’F;‘\“‘-g UL SNSRI NIRRT R TS 5’.",’%\\"‘:’
i 2 : 2 - chrsrial Devemiopment Mastonal Food instiue ol

¢ Comten EREiaRaTION i

ok il e e bl
o el Ceveopmens Maronal Food e g MSC-TISLTIS 17225
Lsdren ety Carwriw Cheribst CALIBRATICN (501

Calibration Report Calibration Report

Certificate No.: TR
Equigimand: D MeiEr Rasokitam DA EE | 1AW Certificate No.: Z300 84500101
Mamulaciorer:  Matler Tofe Maiinl Fovorllaey TH 530 pH Equipmant: Cighal Thermorreter with FTD
Ferial M| 1231 1852 Tpa: Barch kp Resoltion: Q.1 ¢ Motel:  SevenEasy TM 520 pH
M e L Sarial Ne.: 1231155210 IDMa:  UAEWAT.0L02553
Dt of Calibration: 4 Fabnany 3553 Papadois Marufacturer:  Metter Toleda
Calibration Results:
Date af Calibratian: 24 February 2003 Papedal
L. CaliEration of pH Huisr | Marvanl Tamparsbarn: Corm panaricn i 35 %0 )
Hesinal (e e —— Awerags ladicator Readisg Uncartairip Cowarags Factor Location: Chemical Calibration Labaratory, Mational Food Irestitute
L2 ] Ll pH el bl Environment Condition: Amblent Tempersture 25 °C = 1 °C
* il oL i a8 i Fielathoe Fumidity LI
2 M e M i 280
4 1TTABA L] A n [
] =161 = am nm )
3 a0en [ m om 200 Condition of this results of Calibration:
4 <5015 A0 [ nm = 1. Calibration Method @ - In hoise methad: W-TE-025 by cxmparison with Standard thermomeber,
T ATTARD AT 0 [T Ta0 - The Cabbration 15 determined by comparing with 3 kngwn Temperamsre
2 A i 28 ol o fram & Standard resistance thermometer,
[ FITEn 4 1880 (] )
= The temparatune sale in use al this laborstory i the Intemational

2. Gallbention of pH Massr wits Becwads | W31w8 T persnne CoToansaton o 25 °C | T ra scaln of 1990 { [T5-90 ),

Tqupmans el Rlms o bined o
o . 2. Reference Standard Instrumen -
Marnatactiesr Werfsr Troisan Model:  inlat Sakds
Sarisl Ko BT OKa. M Instrument Mol Sarlal Mo, Cartificate Mo, | Due Date | Through
THERMOMETER
Purformance of Slectrods wyrtern (Thres-Poam Caltrbon st gh 4, pH T and pH 10 DANDHE B =2 TS P5L-T 067385 0F=Jun-z3 TISTR
Flatirum Resictance Thermomeber [PRT) SEITA BFFIE2
Cartted ¥aiua it vanakineric ) P —_ Urcartaisty Caverags Fasier Support Bquipment ¢ - Low Temperature Bath (Micro Bath), Model: F103, 5/N: A39536 ANGS A85181,
286 it B L 1apH) 1k}
A0 an 166 . &0am 2m 2. This cestificate |s traceable to Internatioral System of Unfis (ST Ungs),
o - L ik il = 4. This certficste vt cartfied ey far the instrument we callbrated,
e inope A0 s 1.0356 m
Hoan aam I : e T 5. This result of cafibration was found accurste as shown on date and place of calibrabon onky.

&. Condition of Calibrated ftem ;. Good

7. Result of Calibration : wehout adjuscment || After adjustment

F-C5-00 Rarwigion: D Cune: 20-Da-E5

F-C5-DE2 Resion: D Cuee: 20-4-65
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Calibration Report

Certificate Now: 2300546-001-01
Equipment: Cigital Thermometer with RTD
Resakmian: Q1 °C Modsl:  SowenEagy TM 530 pH
Seral Mot 1231155210 [0 Mo.:  LAE.WAT,DIDM2553
Marnrfacturer:  Mettier Toledo
Diate of Calibration: 24 Fahraary 2023 Page 5ol 5

Calibration paint:
Callbration result:
- The prabe was immersed in liquid hath or dry bath to a minimum dapth of 120 mm,
- Deseription of probe. medel : - SN: -
Dimansion of prabe © Dlameter & mm,, Length 130 mm.,
Sheath materal :  Staniess Steel

15.0, 250 and 330 °C

ULIC* Resding Standard Correction Valuse Uneertairty
e Tamperature {'C) ey + ')
15.1 15.015 - 0.1 011
=0 25,004 a.0 Q11
351 35016 =01 ol
bt

= LUC™ ; Uit Lindar Calbration

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

PRI "7 ¥, [e—

FCE012 Amiion: 3 Dute: J0-04-85

S,
b )
f. RS ErEs UG sl L
n I ALEl ErEA s TN e B Y TRELE TS %{f/f‘\_‘-\\»j
Tl Dlevmiooment Meronal Fooc insttue s A T Tk
1

Sanea Center

Calibration Certificate

Cartificate No.: I EAG-DIN-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LT,
Address: 3 Soi Udomsuk &1, Sukhuemedt Rioad,
Bangchack, Prakhanong, Bangkok 10260
Page 1od8

Equipment: P Mbetnr
Manufacturer: Mattler Toledo
Madel: SevenLasy TM 520 pH
Saerial No.: 12318520
1D No.: UAE WAT 0102543
Order No.: Farabtly
Operation No.: FHBAB-001
Date of Receipt: 17 February 2023
Date of Calibration: 24 Febiruary 2023
Calibrated by
Ointe: of e 24 Pebrusry 2033 Responsibie for the Techrécal Manapement Toam
e anfera paniity of R,
Thes Cortdicais in saved s accordanes wih e cordi$are of accocstion griniss by e Thal Lal SchesTes which b ssssus]
e mmpsurem et cazabiy of ihe lcrmicry and B inceat By 0 mcognized asiional sisndads and B the eriis of measurerem malzed Ml e

rarioal wwndans mhamiary. This GANCII MBy N3l be MITCGH) ot Tah 18 Tl EsSE w10 S wrilan dpprovel of e

czmspassing
Waiional Foo iniivie.

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

A
Y S,
Feannss ulinuyaleilsan L .
I I I-,-;,=in.e-"sﬁa-J-'JL'\!:nwsasewr-ﬂ_ e ﬁ
nlnls

s o g, PEIEEN (07 IOkl Desiegsmany MaKonal Foed remas f
- - Poo: =il Laboraory Serdce Cevner E?féh“&ﬁ&'mf

o

Calibration Report

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

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

1 Calibeyion Mathod 1 It TG - WCC-022 biiend o) dswe! P iiuramsacd by saing sdancard voliage callbraioe and
R e — s =
T Rulerence Siscards | Ceribed Refermcs Raterial
\neimany BONID NG Menusasisrar Cantcas Ny, Dua Do
2.1 DX Viokage Calbraior ToasT Fhin BERE 17 June S
22 Drgital Thermzmsiar e Fukn 5 BT 0 Oember 223
28 Therme-Hygro babe MFLETH DO roRPE 23 o2z 28 Ape 333
Canfied Rudyerce Mnerial JTE.TY Manufecrm: Ealh Exgira 2ty
2.4 pH befar 4,008 Frimary pH buffar Solaben) AL0E P acham FrnaLs B Augam @4
25 pH bufler 6 865 (Primary pH bl Soliken) L PR PHETLS & Rusgut 2024
A4 pH bufer 10,09 (Frimary pH bufler Sokrien) A1 TR ACha PHEALLE B Augan 20
27 pH bafler T.00 (Gssard pH e Salution| A6 PRk PHIDTLE & Aot 2023

2. Thin carilicalion Is facasbis ic Tha |sbermational Sysier of U |51}
2.1 ngrureis K03, thmugs
33 lngrmumanie Ho.d 3 Bugh
33 e Hea mrmgn

HECTIE:-TIE 17006 Loverman Arwediion of Caimsen Ma 0008
MECTH-TIS 17055 Lobamiary hoorpdiion of Calvabes Mo (041
MEC-TIR-TIS 17025 Labamiary Aseradiion of Calteakis Mo 0297

34 Crtifec Mforerc Walsrsd Mo, 24126 facasblaic  Primary msssureec et Hamed ool seing cabbisd
SheraTae ", 8 nancvolvTaner. Tha Standand Bakion
Peperaion ond oo ried iy CPshem L b socredied 12 50 TTIM
s BONEC 1MES

32 Cartitsd Nsfursrce atersd M2 T fcaatinls S il HEIT Lot D4.06.2027; B REM FS3R Lot 38082001
B R HEZT Lot D4 060 021 BRA Re H-38 Lotk 28,05 300,
the Stassand Schuian el caified iy CRAchn Lig s
arelNeE 1 190 170034 and IBOVEC 17024

A, This ceribcaie sos ceribed onky kar the Inswumens we o2 aied.
5, This reault ot calsabcn was KRing BCCUNME B8 SIAT SN SR Ard place af caBBrECn Dy

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

oM g
S
E nesiulk adEdaser e s z
Pl EM eI M IERE TN RRLE e {//E‘\‘\;“
Foundeation for incusimal Developmeny Matonal Focd s ol 7 ST TEI-TIS 17028
Foeet ok ritnal Latsrattry Serics T CALIRRATION DoA1
Calibration Report
Certificate Mo.; T ES01-0T
Equipmani: BH ks Redslation: 00 pH vl
Mansfackurer: Mo Toieda Modal: Sawerifary TH 520 gH
Barial k. Tk 1B Tipe: Bured l2p
Dka- AR WAT O10NE
Dats af Califiration: i Fansary HIEY Pagu 3ok 8
‘Calibration Resulia:
. Callbration of pH Matar { Marus! Tempamiase Compenarion sl 75 0 )
[R— DE Vokaga Standard Ariragn ledicator Risading Uscadaisly | Govarape Pacior
- L) v BH LE ] ikl
[ arnzn ant 00 56 )
7 A = 00 058 2
] 1TAS 17 Ans ) 0
[ ErEr = o [T im
r [ o 7o [ET 1m
& E ) am [ET am
0 AT AT 100 L 2m
i2 el B 120 LL 20
14 AT 4 [T [ a0
7. Cabrmtien of gH VEter adth Electrods | Vsl Tamperstune Comiss iaslon ot 36°C |
Eaulpmanl:  pHEecrods TYpE  Combined Dokl
Manufscsarer:  Matier Taeds Madel:  Iniat Sois
Sarial Ko s DiHa. A
Parformence of Electrodwayatem  [Thess-Pairt Calsmicn st gH 4, pH 7 and pH 10]
Inicatnr
Cartifid Vakn i Hosng S— unzensiny Covamge Factar
25T () Ll my 1£pH ) (LA
08 am *6 E [ gl 200
M am 19 Lo ] 08075 200
10008 W -0 wae 08085 200
L) L] 15 - L Fd

F-C5-Di2 Revisien: 01 Dade: J0-04-65
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Calibration Report

Certificate No.: 2301846-001-01
Equipment: Dgital Thenmometer with BTD
Besplutien: Q1 T Model:  SevenEasy T 520 pH
Serisl Mo.: 1231185210 1D Mo, UAEWAT.OL 2553
Manufacturer:  Mettler Toksda
Date of Calibration: 24 Fabruary 3063 Paged ol §
Location: Cremvical Calbration Labarabary, Matonal Food Instrute
Enviranment Condition: Ambient Temperatung 258 = 1 ¢
Relative Humidity 48 % £ 3 %
Condition of this results of Calibration:
1. Calioration Mathad @ - Tn house method: W-TE-CES by Comparison with standard themmameter.
- The Calibration is determined by comparing with a known emperature
frims & standard resistance thermometer.
- Tha temperature scale In use at this laboratory is the International
Temperature scale of 1550 | [T5-30 ).
2. Refarerde Standand Instrument |
Instrument: Model Serial No. Certificate Mo. | Dus Date | Through
HANDHELD THERMOMETER. 1523 2118154
Platinum Reststance Thermometer (FRT) | 55274 Cicet] FRLOE, | el | TR

Suppart Equipment :

3. This certificate &5 traceable to Imermational System of Units (S Urets).
4, This certificate was cantfied only for the instrument we caibrated,
5. This result of calibration was faund accurate as shown on date and place of calbration ondy,

6, Condition of Cakbrated ftem @ Goed
7, Resul of Calbration ;

wihout adjustment ||

- Lo Temperaturs Bakh (Micro Bath, Model: 7103, S/N: AZ9538,ANCS AB5181.

After sdfustment

OS50 Rawision: 1 Datee Di-De-G5

Calibration Report

C-TImE-TIS 1Toas
CALINMATION D21

Certificate No.: 2301E4E-001-01
Equipment: Digial Thermameter with RTD
Resniutian: (5 B Model:  SevenEasy TM 520 pH
Seral Moo 1231155210 0 No.:  USEWAT.O10/3553
Hanufacturer:  Mettier Toledo
Date of Calibration: 24 Felnary 2023 Page5ed 5

Calibration point:
Callbration result:
- Thiz probe was immersed in liguid Bath or dry bath 1o 2 minimam depth of 120 mm,

150,350 and 350 °C

- Description of probe, model : - SN -
Cimersian of prabe : Dlameter 9 mem, Lengtn 120 e,
Shesth material ©  Stainiess Steel
[ UUC* Resding Standard | Correction Value |  Uncartainty
") Tamparature (°C)  [°C)
15.1 15015 “0a 011
a5.0 25,014 no 0.1t
351 o 04 [0

figte
= LRAC® - Unit Lindar Calibration

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

P— ]

FE-0L2 Raamcrr 01 Cate: 23-09-45

Tk L
A
TECHSELOGY PROSUITIOS ASSOULATIHON (THAILAND-JAPAN) e
CORFHRATE SERVIEES ) Pul FPSIEST CALIRRATION A%E TENTISG SERVH S K:ZES\ - 4
S PATTAS VR ARS ROAD SOH 18, S1ANL ARG, S1ANLUARG BANGKOK 1125 L

MRI9 FAK, DTSRG

WA T T P
EALEEATION S

Cert.No.: 20MM112
Page.: 143

Certificate of Calibration

Equipment : Elactronic Balance:

Manufacturer ; Matller Tolaso

Model KBRS

Serial No. © CODGOT 1872

IO Na. : UAE WAO D1212563

Submitted by : United Analyst and Enginesning Consulant Co Lid.
3 Bod Ldomsuk 41, Sukhumvil Road,
Hargchak, Phakhanong,
Hangkok 10260

Lecation : Balance Room

Received arder ; 26 April 2023

Calibration Date 20 April 2023

Amblent Temperature : 15°Cw &0 ¢

Relative Humidity - 30 % 1o 80 %

Calibrated by : Man Paftanapongpaiboon

Approved by ©

{ ) Pomihippa Tamayakul

{ ) Makea Butknsa

|, Suwit Imjai

Issue Dale : Z May 2023

The Uncertalnties are for @ confid P al [ U8t

s oo e e piosced ik ke

el Ciwpumalc Scrveces. | | Bigmiprocrd Ll

il Teing Servmes

tnmﬂumuqu
A pps3jo1

Equipment : Elacironic Balance Cart.No.: 23MM112
Condition As-Recelved ;:  Used ke Page: 2 of 3
Rafarance | 2304-045500-1

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

Canditlan of this result of calibration
1. Refarence standard insiruments:-
Instruments Model Serial Ho. 0 Mo, Test roport Na. Due date
1) Standard 'Weight Sel (EZ) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024

2. This cerificate is valid only to the itlem calibraded on date and place of calbrabion

3, This resuit of calibeation was made on requesied 8l the point specified by cuslomar,

4. This certificaie is nal cerified for any commarcial ransaction,

&, This cerification is traceable 1o the Infernational Systam of Uni.

Rosult of calibration | ) Withoul Adjustment | * ) Afler Agustment by Infernal Calibration

Range capacity : 0g & B8 g Resolution 0.00001 ]
Mg w 220 g Resolution 0.0001 ]
Before Adjustmant ;
Balanca Measuremant Coverage
Applied Welght Reading Correctian Uncertainty Facior
(g} {§:] (a) (tmg) (k)
&0 B0.00005 -0.00005 0158 200
200 196.5999 +0.0001 0.2 200
Afer Adjustment ;
1. Determination of (n=10})
Applied Weight Standard Deviation
(§:7] of Reading (g )
an 0000007
200 000000

anetiv

a 1159270


1234
Rectangle


1234
Rectangle


1234
Rectangle


1234
Rectangle



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

Rasult of calibration
2. Effect of off canter laading

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

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

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

-ola-
v
tnmﬂumuqu
a 1159269

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

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

The fermparature scale used was based on ITS-80,

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

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

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

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

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

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

tonansluemuny
a 1158261

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

Cert. No.; 23TM3T3

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

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

Bangkok 10260
Location : Lab Floor 2
Received Crder 11 April 2023
Calibration Date - 11 - 12 Aprl 2023
Ambient Temperature © (26210} :'C
Relative Humidity : (#0230} %
Callbrated by : Krisda Malag
Approved by :
[ ;) Pomibippa Tameyakul
|f’] Malea Butkrea
[ ) Suwit imjal
Issuz Date - 24 April 2023

The Uncertainties are for a confidence probability of approsimately 95%

ate o - T encept
o Calibwuti

wnanslueauny
A 0053359

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

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

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

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

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

00

wonanslueauny
a 1158260
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Verification Certificate

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

Pi 10260

Page 1 ol &

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

Date of Calibration: 30-31 March 2023

Manager, Division of Calibration Laboratory

Date of Issua: 10 April 2023 Responsible for the Technical Management Team

The are for & \probahility of 95 o,

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

F£5000 Rundsion: 01 Dad: 20404-84

AT UL SO S U TLE S
s msrsoUuEnisgeamnasus s

Fourdanon for ndusmal Devasiopment Masonal Food rethure
Food incuemal Lahoratory Sevdce Cerner

Verification Report

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

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

Ling Voltage: { 220 %10 ) Vo

Candition of this results of Calibration:

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

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

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

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

L5309 Rewiorr: O Datee 702465

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

Verification Report

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

-UUC* = Unit Under Calbration

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

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

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

aEErerEsuiBLNEGSEsaULETT TS

AL S B T S RS T ESUE TS

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

Verification Report

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

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

e e
@e0®
D006
ol Ll
Ceee®

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

The repeet uncestainty of measuremant was based on standand uncertainty multiplied by coverage
previding & kel of confidence of spproxdmabaly 85 %,

P00 Fanuian: 01 Date: 206485
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FO55 50uth East Asky
364 Srirwan Iliing, 25~ 368 Floor, Uit e 23BA/30, AEATrTERL TR L A0S AT LI TS
Rama v Hongion, Klongioey, Banghok, Thalland 10010 ALE S eA o TR AR LN 1
Foundaton for indusinsl Developrmend Mationsl Food s
Customer Service Report | Report No: [ 8411 Foed Inclsinal Laboratony Sanice Canler
1 21/s5 /2 Verification Certificate
L ¥
. bag ke, Tuwthucd
[ comomer | UAE ddness:
| 1 Chemi] 179057
Certificate No.: 2302413-001-01
x ﬂ“:'mmmm = Tee e _Lﬂ.“&'_ Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
s - i
Finish o he i [ice b [F o] rhe Address: 3 Soi Udomsuk 41, Sukhumyit Road,
T Type Bangchack, Prakhanong, Bangkok 10260
Special Seandand
Normal . Comrimy Winkt [ \eatakation X Traking
n-:ir:m " mun!;'oun:w : Custe % in House 5 Page 1ol 4
Insernal 5 Wrranty . _Repair x ] ®
e - e e - e - e Equipment: HEATING BLOCK DIGESTION
ot Numbar: | ]
Manufacturer: FOSS
1 PMA Typa | Py | contmctime. | T opslicamn |
‘Duwtails of Work £ Test ‘Condition | Sttus Madel: 2520
— vagw [onglim Tab pocrier §10 3 Serial No.: PR
T £ 5 Y N S 0 e 2 i
TR A kL R (] # L3 A A 1D No.: UAEWAS.011 /2560
= Wi g e 5h_ wead 5 haaw Sdicenbey ;‘-
= A 3 ik, y M
VA O e sl Fndaem hlgr (arlle, Lalve A B v x e Order No.: 2302413
— NORR TGy R iy kg ] —m lew | (M| towl o= 3w L™ : 2302413-001
= pd sl Tieg noH Sl T | e | N Operation No.
- fogw Blaufe » BT [P Date of Receipt: 26 March 2023
imatrumant Rench for Ui 7 o [ o | ot O - Comeant o S e
Fart N Baith Dascrigtion i!l'_
fouggo T .ot it | Fom TM PiF Ervm fdim Ty
a4
Calibrated by
Date of Issue: 10 AprAl 2023 Responsible for the Technical Management Team
The uncertainties are for a af 95 %,
This, Cartificate is. issued in accardance with the candilions of BezredRation granted by the Thal Latoratory Aecredistion scheme which
has assessed e messurement capatility of the Wboratory and its aceabilty o recogniped natioral Sleedands and 15 the units of

measurement realized at the oormesponding nabional standards laboratery, This certificate may not e repredused ckher than in ful
cept with the: prioe written approval of the National Food Irstihuee.

FLS-000 Rarwenion: 01 Dute: 20-04-65

.
wenanslumunu
qv:.'|1-|'|m|.1.ﬂ'h.u-|,.:|l::|:'m1'|1j.n1"'= SEa RS sUuiE L R a0 san Wl s
AR TN S RS AN AR AUNLEN TR RN 1SRR 3 TANEELE TS
Founcaion for noUstnal Deveiopment Matonal Food inetue Pouncanion for indusal Devsiopment Matons! Food retue
Feoond rousbel Laboracny Sevte Corter P rclosinal Labvsiahory Sevice Cevne
Verification Report Verification Report
Certificate No.: 230241300101 Certificate No.: ZI2413-001-01
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Hodel: 2620 Serial No.: 917344863 Model: 2520 Serial ha.: S1TS4462
Resoition: 1 'C DN UAEWASM1/2560 Respluon: 1 C DD MO UMEWAS.DLL/2560
Manufacturer: FOSS Manufacturer: FOSS
Date of Calibration: 50-31 March 2021 Page 26l & Data of Calibration: 3011 March 2023 Page 3 el a
Callbration point: 2 °C
Location: Laboratary Roam, MATIINAL FOOD INSTITUTE Calibration result:
Enviranment Condition: Ambient Tempergture { 25 & 3 )¢ Reporting of Temparature
Ralathve Humidiy {55 2 15 ) 5 Ho, | UVCTSetting | WUCEReading | oope dseey Stancand Uncertalnty
Conditian of this results of Calibratian: 2 o] e 40 207,38 i
1. This Instrument was caliwated by insert stanchard thermocuples type R into its heating bisck digestion and : Eial 280 1-:: 37782 21
campared ta temperature abtained fram reference standards thermometer at cabbrated peint. £ 380 L 37719 L&
- The temperature scale used was based o TS - 80 ; ﬁ m g':: ;:;:g ’1':
= Al data show below wera final values and the infial data may be obitained upon request. T T 300 1'1? !n'“ 2'1
2, Reference Standard [nstrument : ] = 350 rET] YT Y
e Model el B, oot Piv.|_ Dol Ut Theough [l 30 380 019 374.18 21
Digital Thermometer IAGTON MY ST MY L [T r— i .
X 2023 in 380 380 0.96 378.56 0
with Thesmocougke Type R T LI ¢ CHELEL-L0 TEDLOd4 e Carber Labamtery T 360 300 ] ] T
3, This certificabe & traceable to international system of urits (52 Units). 13 o] 380 098 APH.06 FY]
4, This certificate was certified ondy for Ehe instrument we calbrated, IE] ] ) 0.8 37705 15
5. This resul of cabbration weas found accurabe 25 showmn on dage and place of cakbration only, 14 380 380 0.38 379.19 15
6. Candhtian of Caibrated ftem : Good 15 380 380 0.50 37748 1.6
LWAC* Description 16 &0 380 D48 370.33 1.7
Time of Record - Hour 30 Minute AL 380 ¢ 17 350 380 .71 377,60 1.7
18 38 il .35 376,77 1.7
7. Feesult of Calibration : [¥] wehaut actustment [ ] atter adjussment 1 380 380 0.84 377.06 18
20 JE0 380 041 370.58 14
LT

-ULC* = Unit Urder Calibration

-Immersian depth of standard themmometer in tube leved high of sand s equal heater plate of LUC,

= Stability = Cine-haif af the greatest maximum diffarence of measured tempartures at cne sensars,
o &l kst half an hour aMer reaching steady state,

FCE00% Rarias: 01 Date: 20-09-85

F-C5-900 Reemon: 01 Dete: I0-HH-65
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Verification Report

Certificate Mo.: FR0P413-000-01
Equipment: HEATING BLOCK DIGESTION
Model; 2520 Seral No.: 91794459
Resglution: 1 G ID Moo UAEWAS.011/2560
Manufacturer: FOS55
Date of Calibration: 30-31 March 2003 Pagu £ al &
Calibraticn peint: B 'C
Calibration result: Continued

Figure 1. Loeation of Reference Standsed and Block Disgram of Digestian Unit
TOR VIEW

Dot
-ULC* = Unit Uncer Calibration
~Imimersion depth of standard thermemater in tuba leel high of sand |5 emual heater plate of WG,
= Stability = One-hall of the greatest differance of L2 bures 3k one sersars,
far t least haK &n hour aler reaching steady state.

The report uncertainty of measurement was hased on standard uncertainty multiphed by coverage
providing  level of canfidence of approsimabely 55 %,

P-C5-007 Rewinion: 01 Ouie: I0-04-55

DE Servipes Co lad

DQE o yices 3 Soi Ladprac-Wanghin 35, Ladprao-Wanghin Rd. Ladpros, Ladpros, Banghok 10230 7
Phon : +65 (012 538 2054, Email : dyeservicesiafofpasil.com e rara

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-007

Page 1of5

Customer ¢ United Analyst and Engineering Consullant Co., Lud, (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangehok, Phrakhanong, Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-15%00

Serlal No.: 2021-064

1D Na. : UAE WAS.006/2552

Received Date : 6 January 2023

Calibration Date ;& January 2023

Issue Date : 10 January 2023

Condition Instrument © Llsel

Calibrated by ; Approved by :

Teehnical Masager

The cxlibration rewalt is applied ey 1o fae shave cdibried iemand was found seesrais sa shown on due snd place af gl bratian only.

Chamlity Manager

Tite meswsrerment capahiry of fhe isbarmary ard i wscoabiliny 10 recagrrized rathenal s Sards and % (he anil of Msereesl slizsd o Be corsiponding
matiozal standards lnborry, Thincoraficais may noe be seprocuced ofver then in il sceee with the prier seimen spproval of the DOE Services Co, LI

wnanslaumugu

FM-ME-02 RO 10112921

DHOE Services o, Lad

DQE Services 22 80i Ledprao-Wanghin 53, Ladprao-Wanghin Rd. Ladprao, Ladpmo, Bangkok 10230

Phone : +66 {112 538 3034, Email - dyesenvicesinfoyigeail com

REFORT OF CALIBRATION

Certificate No.:  8P23-007 Page 2of5
Environment Condition : Ambient Temperature 25 = 5 ¢
Relative humidity 535 + 20 %RH
Calibration method : In-house method CP-0] Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No, Due date
Absobance Standard set 2576l 95935 22 October 2023
Absobance Standard sal 25757 95929 22 October 2023
Warvelengih Sumdard set 25806 45916 22 October 2023
Wirvelength Standard set 15758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained =i Natienal -

Institute of Standards and Technology (NIST) throngh Stama Seientific Limited

Spectral Band Width of UUC : 40 nm

Scun Speed of UUC : 200 nm/min

Scan [aterval fUUC: 0.0 nm.

Resolution of UUC : Photometric  0.001  Abs,

Wavelength 01 nm.

nanslumun

FM-TOE-RE ROD ] L3R

THJE Services Co. Led
DQE SEWiEES 32 Sai Ladpro-Wanghin 55, Ladprao-Wanghin Rd.. Ladpran, Ladpran, Bangkok 10230
Phome : +6& (02 338 2084, Email : dgeservicesinfo{Tigmail. com mcra
REPORT OF CALIBRATION
Certificate No, : SP23-007 Fage Jof 5
Calibration Results : Withour adjusiment
Photometric Accuracy :
Wavebength CRMs Valses | UUC Heading Correcthon Uncertalnty Caverage factor
mm. ) A bs} {Abs) 1 Abs) A b ) &
0.0000 0,000 00000 (LOOZE 2.00
03TRET 0.575 00037 00031 2,00
s 1.0490 1,044 0,000 00029 200
2.1900 2181 00050 (LOOBD 2,00
0.0000 0.000 0.0000 0.0028 2,00
i 05607 0.558 00027 0.0034 200
10247 1.0z1 00037 0035 2.00
21129 2115 00079 0.008 1 2,00
O 0,000 QL0000 (L8 2.00
0.5236 0.520 00036 0.0030 2,00
- 0.9634 0961 00024 00029 200
1.9763 1.968 (.0083 00070 2,00
00000 0.000 00000 0.0028 2.00
S 05191 0518 00011 00031 200
10003 10060 L0003 00033 200
L9987 19493 00057 0.0084 200
0, (G 000 LT 0.0028 2,00
5 0.5523 0.552 00003 0.0030 .00
L0809 1082 =0.0011 00030 200
20391 2031 0.0081 01,0080 00
00000 0000 0,000 0.0028 .00
§35 0.5601 0.562 -0.0019 0.0032 200
1,0512 1052 {0,008 0.0030 .00
v
1.9204 1.923 00064 :%ﬂﬂmﬂ%“

PRA-TU-BT RIL 1113021
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DOE Servives Co. Lad
L 52 8ol Ladprao-Wanghin 35, Ladprao- in Bid., Ladpran, Ladpeno, Lirx)
DaEe Services ! ” P i i
Phone : 66 (02 338 3034, Email : dqeservicesinioiigmail com
REPORT OF CALIBRATION
Certificate No. : SP23-007 Papge 4 of 5
Photometric Accuracy @
Wavelength CHRMs Values UUC Reading Correctlon Uneertalnty Coverage factor
(nm.} 1 Abs) {Ahs) {Aks) (Ahs) &
g 00,0000 0.000 0,0000 0.0050 .00
07478 0,743 0.0048 0.0057 .00
5 00000 0.000 0.0000 0.0050 200
: 08636 0.861 0.00Te 0.0059 200
313 00000 0,000 OO0 0.0050 200
0.2912 0.291 00002 0.0051 2.00
P 0.0000 0.000 000 (L0050 2,00
) 06448 0.639 0.0058 00055 200
]
enaslumugu

FA-T08-00 RO L1121

DHJE Serviges Co. Lid,
DQE T 32 Sol Ladpeso-Wanghis 55, Lidpran-Wisghin R, Laderan, Ladpran, Basgkok 10220 A
Phone : <66 012 458 2034, Email - doeservicesingofigmail com k]
REFORT OF CALIBRATION
Certificate Mo, : 5P23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values ULC Readling Carrectlon Unseeriainiy Caverage factor

{nm.} {mm.) mm.) {nm.} k

24154 2408 0.74 IR 200

74D 2783 L] 1B 2.00

ZREM 2880 L] IR 2.00

13432 135 0.7 hi% 2.00

Hl.26 305 0.7 [N ES 200

418.48 4178 068 021 2.00

446,70 Hie LiF: 1] 0l 2.00

455,20 432.3 0.3 018 .00

450006 4595 056 018 .00

536.90 5.0 05 018 1]

63754 6371 024 018 el 1]

440,74 4400 074 018 1]

472,22 471.5 072 0.18 .00

s1370 130 0 018 200

51872 5240 072 018 i

5T4.60 574.0 60 (IR} X0

JB5A8 SB4.6 0.ER 020 200

H84.63 addd 63 018 o0

74027 T @27 20 .00

T4E2E ™75 078 018 2.00

B07.16 El6.5 066 I8 E] 200

BT B79.0 o0 0.2 .00

Remark - -UUC = Uniie Usder Calirsstion
« MrA = Mok Avaiable
~The sesaill ex paseden] irwceriniaty of rcasaremen L i stwied as e wisndand uscemsinty of meassssmen: meliiphed by e govenge Soter d ,
which far 3 normed dism buron SAMeSIIRGS 1o B coverge (robaNETY o iy 19

S wnslumugu

FRTOEHD R 11

- End of Certificate -

DOE Serviees Co.Lid,
DQE Seryices 2%l Latprao-Wanghin 55, Ladpruc- Wanghas Rl Ludpron, Ladpess, Banghok 10230
Phone : +86 {52 338 2054, Email ; deeservicesinfof gmail.com e

DX Services Co Lid.
DQE Saervices 32 Soi Ladprao-Wanghin 55, Ladpesc-Wanghin Rd., Ladpma, Lodpewo, Banghok 1230

Phine - <66 (012 535 2054, Finsil ¢ daeservicesinlv@pme com

CERTIFICATE OF CALIBRATION
Certiffcate No. ¢ SP23-008 Papge 1 of 3
Customer :  United Analyst and Engineering Consultant Co., Lud. (Head Office)
Address ;3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Laocation of calibration :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi
Model : U-2000
Serlal No.:  21E22-009
I M 2 UAEWAT.O51/2564
Received Date : 6 January 2023
Calibration Date ;& January 2023
Issue Date © 10 January 2023
Conditlon Instrument : L

Calibrated by ©

o -

sed
eckaical Maniger Quality Masager
Theeealibration rewalt is applisd anly t the sbove cabbrated hom and was isund sceorus s g hown on dae and plsoe of calfsrarion anly.

“The mmmerermens capas iy 21 v lsborwiny and s mossh (1 0 rcoghlaed nadoned sasdends o w0 e dBil of measarerses! redical o the conepending
mationnl stndurds labossnry, This cert (e may nat ba reproduced ocher e I A28 e with he B wiilles amsroval of e DOE Servias Ca., Lid.

nanslumun

PO TR0 RLOD 1L

REFORT OF CALIBRATION

Certificate No.:  SP23-008 Page 2of5
Environment Condition :  Ambient Tempersture 25+ 5 r

Relative humidity 55 + 20 %RH
Calibration method : In-howse method CP-01 Based on ASTM E275-08

Certified Reference Materials -

Material Zerial No, Certificate No. Drue date
Absphance Standard set 25760 95935 22 October 1023
Absobance Sndard set 25757 F3929 22 October 2023
Wavelength Siandard sei 25806 G596 22 October 2023
Wavelength Standard set 25758 95915 22 Oietober 2023

Traceability This certification is traceable to the Intermational System of Uinit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of ULC : 1.5 nm.

Sean Speed of UUC @ 200 nm/min

Sean Interval of UUC: O] nm.

Resoludon of UUC @ Photometric (0001 Aba,

Wavelength 1 nm

wnaslaumuqu
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DQE Services Co Lid.
DGOE Services 32 5o Lndpeso-Wanghin 3%, Ladprao-Wenghin Rd., Ladpeso, Ladpran, Banghkek (0230 :
Pheme : +56 (02 533 2054, Email : dgeservicesindo@ gmail com mcTmTE o
REPORT OF CALIBRATION
Certificate Mo, : SP23-008 Page 3of3
Calibration Resnlts : Without adjustment
Photometric Accuracy @
Wavihength CRMs Values UIC Reading Carrection Uncertzinty Coverage foctar
(mm.} {Abs) (Abs} (Ahs) {Abs) A
000 0000 00000 (L0028 2,00
(LFTET 0574 L0047 0031 20
o 1.0490 1.044 00050 0.002% 200
21900 2,182 00080 (LOORD 2,00
(OO0 00 0.0000 00028 2,00
05607 0.558 00027 00034 2.00
ini: 1.0247 1.021 00037 00035 200
21509 2114 00039 00079 2,00
0,000 0,000 00000 0.0028 .00
0.5236 0.520 00036 00030 200
i 9634 01,960 00034 00029 2,00
1.9763 1.969 00073 0070 200
0. 00 0000 00000 0.0028 200
. 05191 0518 00031 0,003 1 100
s 10003 0997 00033 UL UER] .00
1.9987 1.991 0.0077 00084 200
0. (000 0,000 L0000 00028 200
_ 0.5523 0,550 00,0023 00030 200
1.0809 1.078 0.o0ze 00030 200
20391 2032 00071 0.0080 200
10,0000 0,000 0.0000 00028 200
0.5601 0.558 00021 00031 200
o Los12 1.049 00022 00020 200
]
19294 1.922 00074 '.%aﬁﬁ]ﬂmﬂﬁu

FM-T0E-02 ROI 112020

PQE Services o, Led
DOE i 32 ok Ladproc- W enghin 55, Ladprc-Wanghin B, Ladpreo, Ladpes, Banghek 10230
Phome 5+ (002 538 2054, Email ; doeservivesinfoiE gmail.com e
REPORT OF CALIBRATION
Certificate No, : SP23-008 Page 5of 5
Wavelength Accuracy :
CHMs Valwes | UUC Reading Correction Uncertainty Coverage factor

(mm.) {nm.} ) [mm.) &
241.72 ML 0.7 018 200
17945 2788 0.65 018 200
28781 2879 .09 018 200
33406 3335 0.56 01 200
360,93 0.5 043 018 20y
41859 4l8d 050 018 200
44594 4438 014 018 200
453166 4530 D66 018 200
46042 459.5 052 018 100
336359 536.5 no9 018 .0
CEREE) A3H0 0 018 2.0
43138 4306 078 1% 20
47250 4720 050 n18 2,00
51347 5130 047 his 2.0
528.88 528.5 038 18 20
53307 573.7 -053 018 00
585,35 5850 035 0.20 2
B84, 440 GEAD 040 018 ll 1)
T40.72 T40.% 0.2z 920 0
T4R.55 T48.3 o0 .18 200
BO7.00 BOT.0 om [N} .00
B7T9.28 BT9.5 022 .18 P11

Remark ; - UL = Unit Under Calinration
- A = hion Asalshle
= The reneht expanded uscamanty of mamerorsan 4 & sind o5 09 mandand oncenainty of mesoremenr maiplad by the ceverige Baiter k.
whiich fior 8 mormaal (sl comesporad 5 & average probability of sppronisely $3%

o wnmslumugy

Fid- Tl Bl LiLAcRIC

- End of Certaficate -

DQE Sarvices Co,Lid
DQE . 52 Sai Ladprao-Wanghin 55, Ladpeso- Wimghin Rd., Ladpro. Ladprac, Bangkok 10230 B ~
Services ~
Phione - 466 {112 538 2054, Email : daeservicesinfo@gmeil com momre
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 4 of 5
Photometric Accuracy :
Wavelengih CRMs Values UUC Reading Carrection Uncertainty Covernge facior
(nm.j (Abs) (Abs) (Ahs) (Ahs) k
e 00000 0,000 1 0 00050 200
07478 0,744 0,0038 0.0057 .00
287 L0000 L0 0L 0.0050 200
0.8686 0863 0.0056 00059 .00
13 10,0000 D000 0, N 0050 200
0.2%12 0.290 012 0.o0s1 2,00
450 0.0000 .00 00000 00050 200
L6448 639 0.0058 00055 2,00
L
naslumugu

FM-708-02 ROD 1/1L°2021

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EQUIFMENT CALIERATION AND TESTING SERVICES
SAA PATTANAKARN ROAD SO 155U ANLUANG, SUANLLAMT BANGEDK 11250

TEL. &

Cart. No.: 23TM248

Page: 1ol 3
. - .
Certificate of Calibration
Equipmeant BOD Incubater
Manufactures : Brea
Modal : UC4-1320
Serial No. : 1AURCASDT 3201
D Na, UAE WAD.D152561
Submitted by : United Analysl and Enginesrdng Consuliant Co. Lid,
3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkek 10260
Location : Lab Floor 2
Recelved Order ; 16 Fabruary 2023
Calibration Date ! 15 Fabrugry 2023
Ambient Temperature ; [26210)7C
Relative Humidity : {B0230) %
Calibrated by : Prescha Hianib
Approved by
§ ) Pomihippa  Tameyakul
-:.fr; Miales Bulkruas
{ ) Suwit Imgi
Issue Date - 24 February 2023
Tt Ungertaitivs ave for & canfidencs probability of approximately 95%
This comiNcun be reprociaced ooher dusn in full. evoope wih the prioe srien
Approval af the Fead of Comaeas Sarvces 1 Bgugrnan) Calbniin aad Tasing Sam o
'
enanslumuAu

A DO51476
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Equipment :

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubatar
Used leam
ZA02-02870C-1

Cert. No.: 23TM240
Page: 2cf3

Calibralicn ware conducied using caliaration procadura CP-0TDZ according 1o direc! measuremeant
mathod with Data Acquisition which connecied with Resistance Temparatura Desactor [ RTD ).

Tha lemperafure scale used was based on [TS-80,

Condition of this resull of calibration

1. Referanca slandard instrument:-

Instrument
1 ) Dala Acguisition

Madel
348728

Serial No.
MYET013711

Cart. No.
TS

Due Date
02 Jul 2023

2. Thiz cadificate is valid only to the ilem calibreted on date and place of calibration,
3. This cariffication is iraceabie to tha Intarnational Systam of Unit.

Result of Calibration :-
Function of UUC* -
Fresh air setting :

(=) Withoul Adjustmant

Temparalira Sourcs
Mot Awaitabia

Probe Installation Detalls

&= n L]
b= m oom
[ m o

B /
" h

Dimension of Chamber -

o= Dz
w= 12
H= 12

Capacity » 089

Enviranment during calibration
m Beginning Finished
Temp. [ °C ) 28 3
REL Mumid. { % ) 63 B7
(AT Supply { Vol | 220 220

Ref. Std.
Peskian: 16 Na:
[ 2Z-1BRTDZN
2 18RTD-2/2
3 18RTD-2/3
4 18RTD-2/4
" 5 1ARTD-2/5
" ] 18RTD-2/5
m r 1ARTD-2T
o a 18RTD-28
9 {ref} 18RTD-2/8
.
wnaslumu

m oA anCeT

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAFAN)
CORPMMRATE SERVICES & EQUIFMENT CALFRRATION AND TESTING SERVICES @
L SUANLLIARNG, SUANLLA NG B MGKOE 1108 L

5344 PATTANAKARN ROAD 500
TEL. G ITIT-M00-38  FAN D719

ARG T TR
CALERATIO pom:

Cart. No: 23TMET2
Page: 1ol 3

Certificate of Calibration

Equipment :
Manufacturer :
Madal

Serial Mo.

1D Mo :

Bubmitted by :

Location :

Racalved Ordar :
Calilration Date :
Aumbient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

§ ) Parnthippa Tamayaicul

1j?MI‘|B¢ Butkruaa
{ ) Suwit Imjal

Issue Date :

BOD Incubator
ARCO

UR-1320

UAE WA D0K2E53

Uriad Anatyst and Enginearing Consuitant Go, L
3 Sol Ugomsuk 41, Sukhumyit Read,

Bangchak, Phrakhanong,

Bangkok 10250

Lab Floor 2

11 Apnil 2023
11 April 2023
(26110}
{50+ 30} %

Frisda Males

24 April 2023

The Uneertuinties wre for a confidence probability of approsimately 955

This oitifime Wy ol b

Approval of e bead of Con

ke ookt et i Tl

Serekes 1 By

inh th i srinn

o ars] Towdng Sarvions

tenansluunu
A 0053361

Equiprment : BOD Incubator Cort Mo 23TM249
Condition As-Received : Used Itam Page: 3of 3
Rafarance : ZI02-C2B70C-1
Rasult of Callby [} Without Adjustment
Function of UUC":  Temperature Scurce
Fresh air setting : Mot Availabile
Callbradion | UBE* uuc Temperature Temparatura Owerall Uncariainty] Coverage
PFaint Seiting | Reading stability unifarmity Wariation Factor
() {7y | (") {£'C} [Bd=3] {(c) [ [=c) k
200 20,0 16.3 0.32 067 10 .60 2
Calibration Messured Temperature | °C |
Puoant Fosition
[ 1T [ 2 T 3 T 4 | 8 [ & | 7 [ 8 [ 9wery
200 20086 | 19816 | 20388 | 19.076 | 19873 | 19838 | 19.637 | 19621 | 1984

Average* : The average of 30 values in each poaition.

Temperature stability : One-half of the greatest masimum dilerance of measwred temperature at any one sensor,
Temperature uniformity : The maximum differanca of measurad tamparaluas at any sensars and (he measured
tempearature at the reference location which are obsarved at the same fime or at as dose an chservation tme as
pessibile Lo detenmine the bemperature patiern or hemogenaity within the chamber under sbaady -state conditions.
Ovarall Varlstion : The Diffarence of the maximum and minimum measured temperalures throughout chsenation.
Uuc* 1 Unit Under Calibeation

Mote | Tha raporied uncertainty of measuremeant was included stablity and exciudad uniformity .

The reported uncertainty of measurement was based on a standard uncertsinty mullipled by a coverage
factor &, providing & level of confidénce of aporonimately 86 %,

-00o-

wenasluma
a 1149512

Equipment : BOD Incubatar Cert. No.: 23TM3T2
Condition As-Recelved ;:  Lised llam Page: 2af 3
Reference © JA4-01BE0C-3

Procedure Used -

Caligratan ware conduwcted w=ing calibrafion procedure CP-0TO2 accarding to direct measurament
methad with Oata Aequisition which connactsd wilh Resistance Temparatures Detectar { RTD ),
The temparatune 5oale Used was based on [TS-80.

Condition of this result of calibration

1. Refarance standard irsirumant:-
Instrument Modsl I Mo, Cart. No., Dus Date
1) Data Acquisition 34ETZA WMYSB00G411 22LM185 26 Noy 2023

2. This ceetificala is walid enly 1o the Bem calibrated on date and plece of calibration,
3. This cerlificalion is raceable o the Intematanal Systam of L,
Resull of Calibration :- 1) Wimout Adjustmant

Function of ULC* : Tamparature Source

Frash air setting : Hat Available Envirgnmant during calibeation
Beginning Finished
Temp. [ °C ) 27 26
f REL.Humid, [ % } 44 41
% 2 G Bupgly | volt | 221 70
5 3
3 - Pogition : nl';":'?'
H HP o.:
£ i & 1 ORTD-211
E H ORTD-2Z
VE /?'L S 3 ZORTD-203
- 4 FORTD-2i4
5 20RTD-2/5
E IORTD-2E
7 Z0RTD-2T
Probe Installatian Otails ; Dimengion of Chamber : 3 20RTD-28
a= 0 em = 062 m 3 [raf.} 20RTO-2%
b= 0 m 2 1Z m
= 10 cem H= 12 m

wnms‘l:imu-

a 1153257
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Equipment : BOD Incubalor Carl, No.. 23TMar2
Condition As-Received :  Used lem Paga: 3al3
Referance : 2304-01560C-3
0 {* ) Without Adpstment
Functicn of LILC* : Tampenature Sounca
Fresh air sedting : Mot Avsilabie
Callbratien | ULS* | UG Tamperature Tamperatura | Gwerall [Caversgs
Paint Salting | Reading siability unifermity Warialian| Factar
() {*’cyl {*cy (£7G) =) (G} L]
200 200 | 18.8 0.40 [EF3 D7 2
Calibration Measurad Temparagiure | °C ) Linoartainty
Paiint Positian
{*¢) 1T 1 2 | 2 | « | 5 [ & [ 7 | & [9iefi| (#€)
200 | 20236 | 20.278 | 18.949 | 18.961 | 20.313 | 20.360 | 10.697 | 10826 | 18756 | 059

Avarage” | The sverage of 30 valeas in each position,

Temparatura $1ability | One-half of Me grastast masdmum dffarence of measured emperature at any one sensar.
Temparatra uniformity © Tha maximum differance of measured temparatures at any sensors and e measured
lempersmre at the ratarance location which are absarvad at the same time or at as dose an chservaSon lime as
passible o determine the lemperature patiern or homogeneity within the chambar under sbeady-siate condilions.
Oreerall Varialion : The Diference of ®e masimum and minimum measured lemgerahunas throughout chservation
UUC* ¢+ Urit Under Calibralion

Mete - The reporied uncestainty of messurement was included stabifity end axcldad urefarmity

The reported uncariainty of measuremant was based on 8 slendard wcertainty multiplied by a coverage
facior k. providing & level of confidence of sppeosdmately B5 %,

-a0o-

tenanslumuny
a 1151321

TECHMNULOGEY FROMTTION ASSUCTATION (THALLAND-JAFAM)
CORPORATE SERVICES 3 BOUIFMENT CALIBRATICN AND TESTING SERVICES
1404 PATTANAK ARN BOA RSN 18, 51ANLLA

FANLLIANG BAMGKOR (1252

WAL TILTIATTEE

T -ITIT-H00-29  FAK. [-27 1540 EALERATION B

Cart. No.; 23TM3TE
Page: fofd

Certificate of Calibration

Equlpmant : BOD Incutator

Manufacturer ; ARCD

Modei = UR-1320

Serial No. :

I Ko - UAEMACB2551

Submitted by : Uritad Analyst and Enginaering Consultant Co.,Lid.
3 Sol Udomauk 41, Sukhumvit Rosd,
Bargehak, Prrakhanong,
Bangkak 10260

Location : Lab Floor 2

Recalved Order : 11 hpril 2023

Callbration Date : 12 April 2023

Amiiant Temperature : (2210}

Relative Humidity : (50430 )%

Calibrated by : Krisda Males

Approvad by :

{ ) Pomihippa Tameyakul

(# ] Malea Buikruea

() Suwit Imai

Issus Date 24 Apail 2023

The Uneeriaintles are for o eonfidence probability of approximadely 95%

et with (he pricr nriten

sertificat may eol

apprrval of e bewd of Corporte Servdes 5 Equiprent Cabbration asd Feating $ervices

wenanslupauny

A DO53360

Eguipmant : BOD Incubaiee
Condition As-Received :  Usad llemn
Reference : 2304-01560DC-2

Frocedure Used :-
Calivralion weare conducted using calibration procadura CP-OTOZ acconding 1o difect measuramsant
method wilh Data Acquisiion which connected with Resistance Tamperahse Datactor | RTD L
The bamiperature scale used was based on (TS50,
Coneition of this result of calibration
1. Referance slandard instrument;-
Ingtsument Mode! Serial No. Cert, Mo, Due Date
1 ) Data Acquisitica GT2ZA MYES003411 2ILMIGS T Nov #0F3
2 This certificate (5 valig only to 1ha iem calbrated on dale and place of caliaration
3. This certification (2 receatie 1o the nlamational System af Uni,
Resuit of Calibration :- | * ) Withaul Adjusiment
Functicn of UUC" Temperaiue Source

Frash air sslting : Mot Avadable Environment during calibratian
Beginning | Finished
Temp. [°C ) 28 i
1’ REL. HumE. { % ) 2 T
£ (AC Supaly { Vall ) 218 220
] ]
! i Ref, Std
45' Position : ) '
H [T .
& | -] 1 20RTD2M
7 2 20RTD-212
Vi ,j’j_ oz 3 20810213
= 4 BORTO-2M4
W 5 20RTD-215
a 20RTD-216
T 20RTD-27
Prabs ingtallation Details - Diswniakon of Chamber : (] HORTD-28
as 0 om D= T i 8 {ret.) ZORTD-219
he il om I 12 o
= il ami . 12 m
Capacity= 089 o
.
wenanslumunu
a 1158259

Equipment : BOD Incubatar Cert. No.: 23TMITE
Condition As-Received :  Used liem Fage: Jal 3
Reference : Z304-41560C-2
Result of Calibration :- (%] Without Adustment
Funciion of UUC® @ Temparature Source
Frosh air satting : Nt Avallable
Calibrabion| UUC" | UUC* | Temperatura | Temparsture | Owerall |G
Poant Setting | Reading stability uniformity  |Variation| Factor
i) ["CY | (C) [ES=0] {ch (e k
200 00 | 00 048 042 12 2
Cafibratian Measured Temperature | °C | Unosrtainty
Paint Pasition
e 1 [ 2z [ 3 &« 8 & | 7 [ & [9ie)] {sc)
200 [ 20040 | 20470 [ 20262 | 20093 [ 19.748 | 19704 | 19920 | 20191 [ 20020 | o6

Average® : The avarage of 30 values in each position.
Temperature stability : One-half of the grealest maximum dfference of messured temparssure & any ONE SEMET
Tempecature uniformity : The maximum difference of measuned lemperatures at any sensors and the massured
lemperature at the reference Iocation which are cbserved at tha same Bme or &t as clesa an obsarvation fime e
possitle 1o determine the temperature patiem ar homogenaity within tha chamber under sleady-state condifions.
‘Dverall Variation : The Diference of the makimum and minimum measured emparatures throughoul absarvation
WUC® | Uit Under Calibralion
MNota o The repoted uncertaingy of measurement was induded stability and excluded wifomity |

The reperted uncestainty of measurement was based on & standard unceriainty mulliplied by & covarage
Tacler k, providing a level of confidence of spproximately 85 %,

-elo-

tonanslueauny
a 1158258
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) @i
CORPIRATE SERVICER 5 EQUEFM CALIBRATION ANI TESTING SERVICES 'x:/"/_i\"“\.;

P CARN FANLITARG, SUAMLU ANG BN 50 o
..u.waﬂl.\.!.l..ui_\.st:lnll!\m IH;:::I :::c”::::;ync TANCKOE, 1 e et Wit Cart. Mo.: ZATM72E
Condition As-Received :  Usad ltam Page: Zof 3
Rafarnce : 2304-D48100-7
Cant. Mo, 23TMTZ0 Procedig Useal i=
; . . Page: 1of3 Caibrafian ware conducted using calibration procedurs CP-OTD2 acconding Io drect measurement
Certificate of Calibration mathad with Data Acquisilicn which connoctad with Resistance Temperasure Detactor [ RTD |,

The iemparature scales ussd was based on [TS-00.
Condition of this resull of calibration

Equipmant : Incubador
1. Refanance alandard instnament-
Marsduciormrs Mt Instrumans Model Serial No. Cert. No, Due Date
4 ) Data Acquisition 340724, MYSTOAET11 22LMB3 02 Jul 2023
Mode : PP 2E0 2 This ceriifizate is valid only 1o the ilem calibrabed on date and place of calbration.
3 This cerlificalion is raceatls lo e Interralional Sysleen of Unil.
Baeial No. : VB G0 Resull of Calibeation ;- [ ") Wilhout Adjustment
Function of UUC" © Temparahse Souce
D Mo, - LIAE MIC. 02102551 Fresh air setting © Chase Enwiranment during calibration
— Beginning Finishad
Submitted by : Unibad Anatlyst and Engireering Consullant Ca, Lid. Temp. { °C | 20 21
3 Soi Udamssuk 41, Sukhumsit Road, -{ [REL Humid, [ % ] 72 i
Bangehak, Phrakhanong, 2 - AT Supply [ Vall § Z30 FEL
Bangkok 10ZE0 o H
Loeation : Micrabicicgy Labaratory (302) e Ecakion : Ref. Std,
# Pross 10 Now:
Rucalvac Order ; 27 Apil 2023 2 & 1 18-18RT0-01
Callbration Date : 27 Apuil 2023 . =y 2 18-1BRTD-02
Ambient Temperature : {M=id)°C o m?s,z G,b / 3 18-18RTD-03
Relative Humidity : [E0£30)% = 4 18-18RT 04
& 18-18RTD-05
Callbrated by : Tawlchai Pams o T
7 18-1BRTD-07
Probe instaliation Details : : & Z2-18RTD-08
Approved by : - . gt DI:Imnskm :f;m:; I i) TR
{ J Pornthippa Tameyakul B o o vi= nE m
('} Malee Butkniea oL [ H= uEl m
{ | Suwit Imjal Capadty = 026 m?

Is=sue Date : 11 May 2023

The Uncertainties are for & confidince prohability of approcmately 93%

This comtificas: m sope with tha pripe weinm

et be repredce

ppraval ot i o Cinrpavate Bt ko 3 Calibration snd Teuing Scrvicey N v
' nE lumugy tanmlua-

TECHNOLOGY PROMVIOTION ASSOCTATION ([ THATLAND-JAPAN)

COHEPCHEA T SER Y D IR ATHNY AND TEN PRV ES
¥ % S PATTANARARN 5L LANG, SLANLLAKG BANTROR 11K "
Equipment : Incuinagar Cert. Mo, 23T L R e e CTEnI
Condition As-Received | Uz [len Page: 3al3
Retarance | 2304-D4E100-7
Resuit of Calibration ;- [*) Withaut Adustmen Cort N 23TMISE
Funciion of UUC Tampersture Scurce Page: 1af3
Fresh air setting © . 5 v i34 "
il doint] i Certificate of Calibration
Calibration | UUC* [T Temperature Temperature | Ovarall | Covarags)
Paint Setting | Reading aiahilily unifarmity Factar Enui 4 incubingar
LG} (Ch LT [£"C ) 1G] [ k
20 | zo | = nooe B 24 L B Manufacturer : Binter
440 44.0 44.0 0068 .50 087 2
Calibratian Measured Temperature | G | i Madel - BD 53 E2
Paint Pasition i
(G} 1 ] 3 4 [ 3 i 8 | %ret)| (#7C) Serial No. - 1307343
220 zzom | zzom | 21971 | 22005 | 22004 | 22009 | 2vsa | aveee | 2eom 030
44.0 44,200 | 44.447 | 44020 | 44204 | 43800 | 42.805 | 43837 | 43023 | 44.085 .30 D Mo, o UAE MIC 0052553
Averags” ; The avarags of 30 values in each passon,
Temperature stability : Grie-half of #he greatest maximum differencs of measursd lemparaluse &l any ane sensor. Submitted by - Urited Analyst ard Erginearing Consultant Ca, Lid
Temperature unilarmity : The maszirum dfarence of messwmed lmperaiuras &l any sarsars snd the massued 3 Sai Udomsuk 41, Sushumyit Road,
temparaiure at the reference lcafon which ane ohservad al the same Bme or al as close an chservatian time as Bangchak, Phrakhanang,
possible to delermine the temperature pattem ar hamogeneity within the chamber under stesdy-atale condisons, Bangiok 10260
Qverall Variation | Tha Difarance of Mie mExmem and minmuem messured emperatees throughaut chsarvation Location : Microaialogy Labaratary
WUC™ - LU Linder Calbration
Wate : The reporied uncestanty of measurement was included stability and eacleded unilonmity Raceived Drder : 15 Fabruary 2023
Callbration Date : 15 Fabruary 2023

Thié rspertead UNCatEnty of MeaslrBMAN! wis basad on A Stancard uncertalnty multiplied by & coverage

factar k, providing a level of confidence of approdmately 95 %. Ambient Temparature ; (26+10}7C
Relative Humidity - (60 +30)%
Callbrated by Surwis Imjsi
Approved by :

[ ) Pornthippa Tameyakul
[/ ) Malae Bulkruea

Issue Date : 24 February 2023

The Uncertainties are for a confidence probability of approsinately 5%
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Egquipment : Incubasar Cart. No,: 23TM182

Condition As-Recefved :  Used lbem Page: 2cf3
Rafarancs | 2302-02850C-1
Procedurs Used -

Calibration were concucted Lsing calibraman procadure CP-OTOZ according fo direct measurement
mattad with Dala Acquisition which connesied with Resistance Tempaeratura Datector | RTD 1
The temperatura scale usad wes based an ITS-80,
Condition of this result of calibration
1. Refaranca atandard instrument:-
Instrument Model rigl Mo, Cert. No. Dag Dt
1 ) Data Acquisition 346T2A MYSE003411 Z2LM185 26 Mow 2023
2. This cerlificale is valid only %o the Hem calibrated on date and place of calbration.
3. Thik carlificalion is Iraceable to the International Sysiem of Linit.
1 - {° ) Wishout Adjustment

Function aof UUG" : Targerature Source
Fresh air satting : Closa Enviranmant during calibration
_ inning | _ Finished
v i Tamg. (°C ) 22 23
1 REL. Humid. | % ) [ 81
1 <] AC Supply | Vot | 231 23
7 4 Ref. S5d
Fostiioy 1D Me.:
= / 1 20RTD-2M
Z 2ORTD-212
] 20RTD-2/3
[Pk bnstallaticn Details : Dimensicn of Chamber @ 4 20RTD-2M
8= 50 o o= 03 m 5 FORTD-215
b= B8 om W= 041 m 8 20RTD-218
ce 50 @om H= a4 m 7 20RTD-2I7
Copaciy= D083 8 ORTD-2@
% (ref) FORTO-219

tanmﬂu'nt-

TECHNOLOKGY PROMOTION ASSOCTATION (THATLANDLJAPAN] ﬂﬁ
CERPORATE SERVICES 3: ROUTPMICNT CALIRHATION AND TESTING SERYMES “ e
5303 PATTARAK AN ROy

8. SHLANLUUANG, SLTANLLN NG BANGK DR 1025

PN, 017|508 EALMEATICH e

Cart, No.: Z3Tk184

:1pf3
Certificate of Calibration b
Eguipmant : Water Bam
Manisfactirer | Mirienert
Model @ WME 14
Sarial No. : L416.0812
D No. UAE.MIC.CO3/2560
Submitted by : Uritad Analyst and Enginearing Censutant Go. Lid,

3 Soi Udomsuk 41, Sukhumyit Raad,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Microbiclogy Laborabary
Recaived Ordar | 15 Fabruary 2023
Calibration Date ; 15 Fabruary 2023
Ambient Temperature : (BT
Relative Humidity : (60 &30 )%
Calibarated by : Suwil Imjai
Approved by :
[ Pamthiopa Tameyakud
[# ) Malea Butiruas
Issue Date - 24 Fearuary 2023

The Uncertainties are for o confidence probability of approximately 95%

enocpt wilk b price wr

o o Trsag B qllﬂ‘)'l.lﬂﬂ

Equigment : Incubabor Cart. Nou: 23TM192
Condition As-Received : Used Hem Page: 3af3
Raflarance | 2302-02950C-1

Resuit of Calibration = (™) wmnout Agjussment
Funstion of UUC® @ Temperature Sawce

Fresh air setting - Closa

Calibration uuc* 1171 T T Dvarall Caverage
Paint Setting | Rezading stahilty unilformity Variation Factor
[ {'c} | {"c} [£C) (&=} tc) | (xcy] &
£ 354 354 .07 0.56 088 0.30 H

Callbration T [*C)
Point Fosition
[ch 1 [ 2 [ 3 T & T 5 | & [ 7 | 8 [open
350 35.250 | 95308 | 35116 | 36463 | 34.700 | 34758 | 34718 | IA657 | 54508

Average® : The aversge of 30 valuas in asch posilion.

Températiare stabdity : One-nalf of the greatest maximum difference of measuned lemparatre at any one sansor.
Temparatura uniformity | The maximum dference of measuned lemperatures at any sensors and the messured
temperature at the refarenca Iocaton which ans absended L e same Sme or at &= close an absarvation time as
pasaitle io delermine the temperature pattem ar homaganaity wihin tha chambar unoar shaachy-atale conditans,
Cvearall Variation : Tha Difterance of the maximum and mirimum measured temperabures throughaut chsereatian
WUC* :  Unil Under Calioration

Mota @ The reparied uncerdainty of measurement was Included stablify and excuded uniformily .

Tha repanan uncartsnty of Massuraman! was based on a standard uncertainty multipied by a coverage
Factar k, praviding a lewel of confidence of approxdmately 55 3

ol
]
wenenslunn
Equipman : VWater Bath Cort. Mo.; ZITMIB4
Condition As-Recaived :  Used |lam Page: 2ol 3
Raference : ZI02-02850C-3

Procedure Used =
Calibration wana conducied using in-house caliration proceduns CP-OT04  according bo direct

measursmant methed with Data Acguisition which connectad with Indugiial Platinum Resstancs
Thermametar { IPRT }.

The iemparature scale used was based an ITS90,
Candition of this result of calibration
1. Raterance standard instrumsaril.-

Instrument Madal Surinl No. Cart. Ho. Diia Dats

1} Data Aoquisiticn 349T2A Ry SEH034 11 22LM1ES 26 Moy 2023
2, This certificaie is valid caly 1o the ftem calbrated on date and placs of calibration.
3. This canificalion is iraceable to tha intematanal System of Linit
Easult of Callbration = {° ) Without Adusiment

Function of UUC® : Temperature Souce
Environmantal AC Vaoltage Supply
(=] (%AH { Walt )
|Baginning of Calibration 22 Ef mn
Finished of Calibration 22 =] a0
Reef. Sid.
Fasition -
1D Mo.:
— i 4B04538-001
I . 2 AB0M53E-002
>
. Vi
o Hret) 5 o 3 ABOM5IE-DO3
4 AHDMEIE-004
S{ral } AH04538-005
Front

l.nﬁ'l‘ﬂllﬂ‘.
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Equipment - Water Bath Car. No.: ZITM134
Candition As-Received : Used liem Page: 3of3
Reference - 2302-02950C-3

Result of Calibration :-
Function of UUC* :

(™1 Withaut Adjustiment
Temparature Sounce

CHRPOATE SERVICES

TECHNOLOGY PROMOTION ASSOC

BOUIFMENT CALEERATHON AND TESTING SERY

5346 FATTARAK AR RODH SO 15 SLUARLLIARE, SUIAKLLIARG B4 STROK
THL 27030002 FAK. 63710488

EATION (THAILAND=JAPAN)

WAETELTIANTE
e BRATION §bi

Cert. Mo.:  23TM250
Page: 14l 3

Certificate of Calibration

Calibration uucT uuc* Awerage® Standard Reading | ' |
paint Satting Reading Position
(el 1 {c) 1 | 2 T "3 4 & fref.)
445 44.5 446 44520 | 44508 | 44438 44 552 44,530
Calibration Coverage
point | UTirmiy | Stability | Uncertainty F.mf
["C) {C) [£°C] [£°¢) [
4.5 0.077 0.067 0.15 ]

Average” : The evarage of 30 valuas in each position.
Uniformity : The maximum dilfaranca of messured lsmparalures al ary sansoes and the measured iemperature
at the raference localion which era obsarvad at the same Bme or at as closa an chservafion time as possible

o catermine tha iemparature patlern or hamoganeity within the chamber under stesdy-state conditions:
Stability : One-half of the greatest maximum difference of measured tamaersture at any ona prebe.

WUC" ;Ui Under Calbralion
Note : Tha reporied uncanainty of measurement was incuded #lablily and excluded uniformity.

The réporied uncarainty of measurement was based on a standard uncerlainty muSpled by &
Caveraga Tactor &, providing & bevel of confidencs of approvimatsly 85 %,

Exquipment :
Manufacturer -
Miodel :

Serial Mo, :

10 No. :

Submitted by ©

Lecation ;

Received Order :
Calitration Date :
Amibignt Temparaiung :
Ralative Humidity :

Calitvrated by =

Approved by

{ |} Pomihipps Tameyakul
'} Males Bulkrusa

Waler Bath
Mammert

WME 14
Ld16.0614

UAE MIC, DRIVZEET

Urited Analyst and Engineering Conaultant Co,_Lid,
3 Sol Udomsuk 41, Sukhumil Road,

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Lafomiory

15 February 2023
16 Fabruary 2023
(2B210)C
(50£30)%

Praecha Hiahib

() Suwit Imjai
kssus Dale ; 24 Fabruary 2023
The Uneertainibes are for o conlid I il s o y 25%

s B (e e

e S

tenmslumuqu

Equipmen : Valar Balh Cont. No.: Z3TM2E0
Condition As-Recaived :  Used llemn Page: Zof 3
Rafarenca : 2302-0F9500-4

Proceduwre Used :-

Calbration were conducted using in-house cakbralion procedure CP-0T04 according ba direct
measurement mathod with Dals Acguisition which connactsd with |rdustrial Platinam Resistance

Thermameles | IPRT ),
The lemparalsre scale used was based on IT5-80,

~ollo-
]
wnenslunn [
Equipmant | Watar Bath Cart, Na.; Z3TMZ50
Condition As-Recalved :  Usad llem Page: 3of3
Reference : FF0E-NIVI0CH
Result of Calibration -  (* ] ‘Withaout Adjustrment
Function of UUC® Temparatune Saurce
Calibration (=g uuc* Average" Standard Reading | G |
paint Setting Reading Pasition
(") i) ("c) 1 2 3 4 § (red.)
44.5 444 444 44 482 44.458 44,481 44.481 44 4E0
50.0 SO0 50.0 So.0a7 50061 50,086 20.084 S0.068
Calibration Covarags
i i |
point Uniformity | Stability | Uncentainy ks
[y (b= [£"C) [£7C) K
44.5 0.058 0.030 DA 2
500 Duosa G036 DAE 2

Average® : The average of 30 values ineach position.

Uniformity | The maximum difference of maaswed temparatures a1 any sensors and the measured temparatuns
al Iha raference iocation which are observed at the sama tima of &l B8 closa an cbeervalion lime as passible
i daterming the ampersiure paltern or homogeneity within the chambsr undar staady-stata condmions,
Stability : One-half of the greates! maximum dference of measured ismperature at any ane probe

UUC* : Unit Under Calibration

MNote : The raponed uncadainty of measurement was included stabllty and axcludad uniformsy.

The reparied uncertainty of massurement was based on 4 slandard uncartainty mullipied by a

coveraps factor k, prowviding a leval of confidence of appraximately 85 %.

-olla-

naslunad -

Cani 1]
1, Reference standard instrumant:-
Instrument Mol Sarlal No, Cert. Mo, Diie Date
1} Data Acquisition HET2A MY SR04 11 22 M1B5 26 Now 2023
2. This cerficate is valid only to the Hem calibratad on dale and place of calibration.
3. This cerification is fraceabls 1o the Intematona! Systam of Uit
of Colibration == | *} Withou Adustmeant
Function of UUC* Temparaturs Source
Erivironmental AC Valtage Supply
["C) [ ®A.H. ) [ Valt y
Baginning of Calibration ] L 20
Finished of Calibration 3 L] a2
Ref. Sid.
Position : P
1 4804 538.001
| 2 4804 E38.002
.
Ay et 5 3 4804538003
- i 4 4804550004
Siraf | 4504530-005
Frant
L
wnasly
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&% DKSH

.e:“:_:‘l-._’:l-’h”; % ‘
iﬁé Certificate of Calibration
"'J\-.u. ..v"
AT A T
-

Equipment: Balanca Coriificate No.: C01223732
Maodel: PxEZ3 Isswed Date: 0 Dacembar 2022
Saral Mo, (oriDy;  CZIETEATAS Job Moy KEPRZZ1E5TE
Manufaciurer: Ohaus Page: 1o 2
Condition; Mo

Customer: United Analyst and Engineerng Consultant Co., Lid.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Ervirorment Condition:  Temperalure 28/C + 058°C

Humidity S3%RH % 3.9 %RH

Callbration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiclogy Room)
3 Soi Udomsuk 41, Sukhurmvit Road, Bangchak Sub-District,
Phrakhancng District, Bangkok, THAILAND 10260

Callbration By: Mr. Adizal Maknol

Calibration Date: 09 Decermnbar 2022

Thie Mathod ysed: In-house method, CAL-WI-AT, basad on UKAS Lab 14

Traceabilty: This certificate is raceable to the S| Units mamntened by National Institute of Metrology

{NIMT}, Thailand through DKSH Tachnology Ca., Lid. Certificate No. COZZNTES

mmnmhmuw“bMWdem W provigies: fracsatity ol maasLrmTen

mmuﬁwnm-h-n-d‘!n
provide s vl of confidescs of approdnaisly 05K, 1 b delermined in sccondencs wilt T G 15 Exprisision of Unasnainty in Wassuramant
Theess sesutts mury e affecied by Seviabons from specfied condiions. The reeults celele ory 16 Toa lirf lidled, CElamed &7 Samplsd. "-'-"-
T b reproduced ancept in full witheut speesesl of DEEH Technology Limiied,

naslumun

CAL-FWM-COL-t4 12 Sap 2027

Phoss 1052500 TIOD  Ersen:

Defvering Growth - In Aska and Beyand,

€& DKSH

Refer bo Certificate Mo CIM2Z23Taz Page: 1 of 2
Statements of conformity:
This conformity certificate documents tha validity of tha following stalemants of confarmity based @n tha maasuramant
results of

The errar ol indication datarmined during calibratian are under given measunemant and anvironmental conditions and
cansidesing the axpanded measuremen| uncarainty (covaraga probability 85%) within e specification. The ghan
measuraman uneanainty aleady includes oiher all effscts by sccarding fo tha standard method, UKAS Lab14. Therebare,
fhose paramaless have nol been sssesssd saparabaly.

Tolerance and Declalon nules:

ol the of tha davica are dans based on drect compariscn of the relevant
maasuremant results with the tolerances and Gecision ruls &ne prascribed by the customer.

Dedsionruls: [ Cholcs A Binary Statemend for Simgis Accaptanos Rule (w = 0], Speciic Risk < 50% PFA,

[6) Cheica B Non-birary stalerment with guard band (w = 1 L), Pass or Fal Spechc Risk <2,5% PFA and
Coneiian Pass or Condiion Fal Specitc Risk < 50% PRA,

[0 Cholca ©  Cusiomer dafired, Cuicmars may defina arbirary mukiple of 1 io hve applied as guard
s [w =7 U},
; PR~ Probabity of Faks Acoept

Authorized signatory

nanslumun

Defivering Growth - in Asia and Bayand, CAL-FM-CE-: 12 Sep 022

Certificae Mo.; CO1223732 Pagec2of 2
Calibration Results:
Wikhout Adjustment
[Ecoantrio Eror: Weight 1o ba 173 of 1/2 of Maximum capacity, taken from the cantes of the pan &s & zero reference.
: e - Nominal Test Valua 200 [
d’ﬁ%)i FRafarance Peints (g}
w A B [ D E
o | 3 . 0.000 oooe | ooo0 | o000
Rapeatabilty: Datermination of the standard of badance.. I oom (g
Nominal test value (g) Standard Deviation
£ 0.0004
500 0.0006
Emar of indication from nominal o comaniional mass vahie., Readabilty oo (gl
Mominal Value | Gonventlonal Mass | Displayed Vale Erorof indicaion. | Uincertainty .
(-] 0] (1] i i
1 1.0000 1.000 0.000 no01e 203
5 5.0001 5.000 0.000 00010 20
10 10,0001 10,000 0.000 00010 20
20 20,0001 20,000 0.000 00010 203
50 50,0001 50,000 0.000 a.0010 203
100 100.0001 100,000 0.000 2.0011 0
200 200.0004 200,000 0.000 0.0011 202
300 3000008 300,000 -0u001 0.0013 2.01
400 400.0008 400.001 0.000 0.0014 201
500 S00U0003 500,000 0000 nom7? 200
500 500.0004 600,000 0.000 D009 2.00
The End of Certificate
S '
1058
o bt — wnaslumugu

Dwfivering Growth - in Asla and Beyond, CAL-FM-CI-14: 12 Sep 2027

&= DKSH

Refer ko Ceriificate No.: CO1223732 Page: 2 of 2

Haminal Valis Iri':.'“";‘" Guard hand jw) | Talerance (£}

a a [ 9

1 0000 0010 n.002 Pass
5 0,000 0.0010 0010 Pass
10 0.000 00010 0020 Pass
20 0,000 na010 0,040 Pass
50 0,000 no010 0.100 Pass
100 0,000 ngo11 0.200 Pass
200 0,000 0a011 0.400 Faas
300 2.001 00013 0,600 Pass
400 0,000 00014 0,800 Pass
500 9,000 00017 1.000 Pasa
00 2,000 00018 1,200 Pass

The validity of T slafemerts of comlormity clfral ba guarantoad tor dfferom places of use, srvircnmental condifons of improper usa.

The End of Statements of conformity
%ml:;:m ¥
et wnaslumugu

Delvering Growth - in Asla and Beyond GAL-FR-CO1-14; 12 Sap 2037
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Witheut Adjusteent

Jeb Mo ESPREZ1 207 {@:1
; et
i e 5 yi020u TECHROLOGY PROMINTION ASSOUIATION (THAILAND-JAPAN) i
i CORPORATE SERVICES 5 EQUIFMENT CALIIEATHIS ANIN TRSTING SERVICES /;-x,—\’
53404 PATTARAKARN ROWENS01] 195, 8 MG, SLIAR KK 10k i B T st
1 TEL. D27IT-3000-35  FAX. 0-2T19%-0484 TR ATION
o8 Canl. Mo, ZITMTE3
| Page: 10f3
L] . . .
8 ——— T Certificate of Calibration
H‘““‘L-. Equipment : Augociave
05
\\' Manufactwrer ; ALP
3 Mool : cLanL
S = i Serial No. : BOATER
t 10 100 1000
* Erverof indicatian = Unearfis) = Uncet (-} Display of balence -
S Pt a i ID e : UAE MIC 02872563
———Upger Specificatin
Submitted by - United Analyst and Enginsaring Consultant Co._ Lid.
3 Bai Udomsuk 41, Sukhurmyit Road,
Bangchak, Phrakhanong,
Bangkok 10280
Location : Microbiokgy Laboralony (301)
Raceived Grder @ 27 April 2023
Calibration Date | 27 Apnl 203
Ambient Temparature ; (26 £ 10 )"
Redative Humidity : (5030 )%
Calibrated by : Praecha Hlahib
Approved by :
{ ;) Pomithippa Tameyaiul
t.'r] Males Butkrusa
() Suwit Imjai
Issua Data ; 11 May 2023
The Uncertainties are foe a conlidence probabdlity of approximately 5%
Thiccanificats muy not 5o regredaod fwT tan (0 Sl !'\.H? =il the privr =rifen
Apprinal if e hasd of Corporaie Ssrvioo it Lalbrein Teuling Sorvies
y Ll
enaslumugu wenarlunugy
A 0053944
Equipment : Aanoclave Cart, No.: 23TMTES Equipment : Autaciaee Cert. No.: 23TMTES
Condition As-Received :  Used ltem Page: 2ol 3 Condition As-Received : Usad Hem Page : 3of 3
Reference : 204461 002 Reference : 2304-046100-2
Procedure Used :» Result of Calibeation = | * ] Wilthaul Adjustmant
Calioration ware conducied using in-house cafbration procadure CP-OT03 according to direct Function of UUC* - Temparature Sourss
massurament mathod with Data Acquisition which eonmected with Thermecoupla Type T Operating parameter Set : Temperature = 1150 °C
Thea temparaluna scale used was based on TS-B0. Sterilization period = i5 rhiruba
s It of calibratio i i =
Condition of this result of o n uwe (111 Average’ Stability Fressura Uncartainty| Coverage
1. Raferenca standard instrumant:s Satting Reading Position | Standard Reading Reading Faclos
Instrumant Maoddal Serial Mo, Cert. Mo, Duse Data {c) [*G ) {'cy (+°Cy| (MPa) (¢ &
1 | Data Acquisition 343728 MY 28003411 2ELMIEE 26 Now 2023 1 115213
2. This cadificals &= valid only to 1ha ilem calbrated on dale and place of cakbration. 1150 1180 2 115168 022 n.oa L] 2
3 This corificalion is Irsceable o the ntemational Systam af Linit, 3 116260
4, This result of caliaration covers laboratory autociavas for the steriization of goads and malsrdal which = R
could ba infectad with organisms categorized as Hazard Group 1, 2 and 3 Operating paramatar Set : Temparature = , i
{** = Gategorzation of pathcgens acsarding ko hazard and calegories of contalnment, second editon, 1890 ) — “"::’ A minie 5
It dsap ot cover Autaclaves far use with material infecl with crganisme in Hezard Group 4, far which SL:: Hie — o R.B i Sdability R'“:_um Uneartainty| Fiakir
samalele santainmeant and starfizalion of infected condensale is considered b o sEsantal, it "_C"" wsltion | Stamts b i poriidi Yo x
-
This resul of calibralion doas nat apply b sladlizers or disinfectars used for medical, dental, pharmaeutical () | (€ 1!“ zaln £k B D I
or waterinary purposes which are direciry congermad with patent care, or those used for fabrics subjacted o 4 P 1 121'22“ o 14 075 2
starilzation which are raquirad bo b dry al the end of cyca. L . Z Lo ’ {
Rosult of Calibration == ( *} Without Adjustman ) :

Fumnction of LLUC* - Temperature Source 7
Average® : The average of 30 values in each positian
Stability : One-half of tha greatest masmum diffarance of measured femperature al any one praba.
- UUC® ; Unis Under Caliratian
Beginning of Calibration a7 B0 220 Mol :© The raparied ncerainty of measurement was included S1asikty and excldad urdormity |
Finlshed af Calibration ar £8 220
o The reported uncertainty of measurement was basad on & standard uncertainty mulliplied by 4
Position Description ":—:2- caverage factar K, providing a level of confidente of saproximalaty 95 %.
1= |Center of chambar TB-20TC0H4 ol
2= |Temparatune sensor 1B-20TC-05
3= |Exhaust pori 16-20TC-06
v v
wenaslunugy wnasluay

a 1159968 a 1159967
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PTHC

Calibration Services

STHC e

Calibration Services

e
S
: . St
Tt CREDITED
S
3 ’/,,/7\\ ; CALIBAATION LagoR G
> RIS fihorss

CERTIFICATE OF CALIBRATION

Certificate No.:

Customer

Equipment
Manufacturer
Serial No.

Description

Environmental Conditions

Calibration Location

Received Date

Calibration Date

Date of Issue

C0-1908005/22 Page 1 oftotal 4 pages
WATER ANALYSIS CENTER CO., LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,

Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

pH Meter
METTLER TOLEDO Madel SevenCompact $220
327527211 I No. WWL 0068

Range : 0 - 14 pH, Resolution : 0.01 pH
Ambient Temperature: (20+£2)°C
Relative Humidity: (50+£10)%
Atmospheric Pressure: o

Jayhawks Laboratory (CL&GL)

19 August 2022

19 August 2022

22 August 2022

Certificate No.:  C0-1908005/22 Page
Reference Method:

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

.

S A CCREDITED
G — R
oy NN CALIGHATION CABURATORY
2efn Ll AC 2095
2 oftotal 4 pages

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

the International System of Units (SI Units)

Reference Standard:

Approved by

Representative of Managing Director

() (Krisyosl K.) () (SakdaY.) ( Dr. Ekachai Puttitwong )
¢ ) (PatiphanK.) 7 (Onnapa P.)

( ) (Pongsak H.) () (Nitiphong K.}

¢ ) (KanungC.) { ) (Nonthachai K.)

() (PramongP.} () (NoppolP.)

This calibration certificate shall not be reproduced other than 1n full except with the prior written
approval of the Thai Heart Calibration Co., Ltd.

FE-169

REV .02 02/24/21

e,

T A
STHC s
e = e CCRECITED
Cal 3 & Z -
poraten eriess NS e
| ol TP AC-2695
Certificate No.:  C0-1908005/22 Page 3 oftotal 4 pages
Measurement Results (Cont.):
2. Calibration of pH Electrode (Serial No.: 3322791)
pH Standard Solution | Measured Value | Uncertainty
(pH) (pH) (mV) (£pH)
4.01 4.01 1859 | 0.013
7.01 7.01 93 0.013
10.00 | 10.01 -164.9 0.013
Note:  Adjust Curve to Buffer Solution pH  (4,7,10)

Temperature stability of micro bath : 25 + 0.2°C

T'he above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor & = 2.00, providing a leve! of confidence approximately 95%.

FE-169

Calibrated by

Type pH Value Lot No. Due Date | Traceability |
4.01 081020 Jan. 22,2023 | |
pH Standard Solution 701 020221 Jan. 18,2023 NIMT
10.00 091020 Feb. 7, 2023 i |
Type Model Serial No. Certificate No. Due Date Traceability
ine Process
ting Process 753 3101007 | 10080400122 | Apr. 7,2023
ibrator
Digital Therm ; 9138 He
igital Thermometer cnv agan | 17091387 . 4179 9,303
with Sensor 152375622 4605984-005 I 10-1006004/22 Jun. 9, 2023
Remark: This certificate is traceable to the International System of Unit (SI Unirt) through:
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Ltd.
Measurement Results:
1. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mV) (pH) pH my (+mV)
177.48 4.00 4.01 177.4 0.060
0.00 7.00 7.00 0.0 0.060
-177.48 10.00 1 10.01 -177.4 0.060
: Unit Under Calibration
Note :  Adjust Curve to simulate pH (4,7,10)
Calibrated by
FE-169
SHER
STHC i
— e —— S
Calibration Services 4}./’///_/_\\\\\\‘
<l Loy b

Certificate No.: CO-1908005/22
Reference Method:
- The calibration method used was CP-096 based on an in-house method

- The temperature scale used was an 1TS-90.

Page 4 oftotal

4 pages

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

the International System of Units (SI Units).

Reference Standard Instruments:

Type | Maodel Serial No Cert. No. Due Date |L Traccability
Thermometer Readout 1529-R B7C853 [0-1011001/21 | Nov. 10,2022 | THC
Placinum Resistance 3626 4854 COA30047 | Ost 22,2023 | FLUKE
Thermometer
Liquid Bath XORTS-40A XO111019 [10-0306002/21 | Tun.3,2023 ©THC
Remark:  This certificate is traceable to the International System of Unit (SI Unit) through:

- THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, U.S.A
Measurement Results: ( X ) Without Adjustment

Dimension of probe : Diameter 4 mm.

Sensor Type : RTD (PT100)

fmmersion

Sta ading (°C
Depth (mm ) Standard Reading (°C)

UUC Reading (°C) | Correction (°C)

Uncertainty (= °C)

20 | 22.00 20
120 2[00 250 |
| 120 28.00 28.0

0.00
0.00
0.00

UUC : Unit Under Calibration

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

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

- End of Certificate -

FE-169

Calibrared by
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o CREDITED e - i e’ T
Calibration Services % = Calibration Services R LRI = /k_"‘\-,.
i fus CALSRATION LABORATOSY W u { L TR

- C-2695 2 TS

CERTIFICATE OF CALIBRATION Certificate No.:  C0-2007006/22 Page 2 aftotal 2 pages

Certificate No.: C0-2007006/22 Page | oftotal 2 pages Reference Method:
- The calibration method used was CP-177 based on an in-heuse method.
Customer WATER ANALYSIS CENTER CO., LTD. - This cenificate can be traceable to the national standards, winch is reafized the shown measurement units according to

30/3 Soi Viphavadee 60, Viphavadee Rangsit Road the International System of Units (SI Units)

Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210
Reference Standard

M | Meterial Batch Value | Lot Number | Due Date Traceability
Squi “onductivity Met -
. Lu,‘ \,JL e . R . 151.1 uSlem S211008031 | Jan. 18,2023 op
Manufacturer EUTECH Madel CON 2700 Conductivily Standard Solution e lTnm.n‘\h] SRR | May 16,2023 SCP Science
ial N 2657889 1D No. WWL 0136 = = =

SRt ¢ ¢ Remark: This certificate is traceable to the Intemnational System of Unit (S1 Unit) through:
LR L : - SCP Science
Environmental Conditions Ambient Temperature: (20£2)°C Measurement Results:

Relative Humidity: (50 10)% T

: COMLL'.“ ity Standard Measured Value | Correction Uncertainty ( )

Atmospheric Pressure: - Solution
Calibration Location Jayhawks Laboratory (CL&GL) 1511 p_’ cm 150.9 pS/em 072 pSicm 1.5 s/
Received Date 20 July 2022 1421 mS/em 1.423 mS/em -0.002 mS/em 0.0052 mS/cm
Calibration Date 20 July 2022 Note:  Adjustment points: 151, 1pS/em 1.421mS/em
Date of Tssue 21 July 2022 The zbove reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor & = 2.00, providing a level of confidence approximately 95%
Checked by Approved by
Act as Technical Manager Representative of Managing Director - End of Certificate -

() (Krisyosl K.) ( ( Sakda Y. ) ( Dr. Ekachai Puttitwong )

)
() (PatiphanK.) (/) (OnnapaP.)
() (Pongsak H.) { ) (Nitiphong K.)
() (KanungC.) () ( Nonthachai K.)
(

() (PramongP.) () (Noppol P.)

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of the Thai Heart Calibration Co., Ltd
FE-169 REV.02 02/24/21 Calibrated by
FE-169

AUTOMATION SERVICE CO.,LTD. AUTOMATION SERVICE CO. LT

CALIBRATION LABORATORY CALIBRATION LABORATORY
Automation
Instrument : DO Meter Cert. No, WAC-065
SV 201003/2023 Cert. No. WAC-065 Model :DO-31P Page 2 of 2
Page 1 of 2 Serial No, 1 780065

Calibrate_Procedure

CERTIFICATE OF C A | IBRATION O This instrument was calibrated by comparison with standard solution (PH/ORP)
O This instrument was calibrated by comparison with scattering plate value (Turbidity)
O This instrument was calibrated by comparison with conduetivity (Conductivity)

Iestrument): DO Meter Machine : - & This instrument was calibrated by comparison with Sodium sulfite anhydrous (DO)
Model : DO-317 Location : - “onditi f :
Serial No, : 780065 Condition of this result of calibration

e o SOOI 1). Reference Standard Selution
Measuring Range :  0.00 ~20.00 mg/l

e — Water Analysis Center CooLtd. Standard Lot No Batch. Cert. No. Due Date
1/94 Moo.5 T.Kanham, A.U-Thai
Ayutthaya 13210 Thailand Sodium Sulfite Power 1066570500  K54224057 - 30 Sep 2023
Date Of Received : 05/01/2023

D alibration : ; i ;
date Of Calibration 05/01/2023 2). Traceability  This certification is traceable to

Merck KGaA 64271 Darmstadt
Ambient Condition : Temperature 25 °C O DKK Corporation

Humidity 50 % RH
Result Of Calibration

Standard Solution Before Adjust After Adjust
Calibrated By : L Amglyat24.1°C Indicator | Error Indicator | Error
| Zero | 0.00 ! 0.05 _+0.05 0.00 | -
_ Span 825 | 7.13 - 112 8.25 | -

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

Approved By :

Calibrated By
Date Of Issue : 092/01/2023

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

30, Patianakarn Rd
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Master Calibration Co.,Ltd.

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

MCAL

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

Website : www.mastercalibration.com E-mail - clibrate(@mastercalibration.com

TEMPERATURE
CONTROLLER ENCLOSURES

NSCTISITIS 17025
CALIBRATION 0183

Certificate No.: - MC 2207678

Page 1 of 3

Customer © Water Analysis Center Co., Ltd.
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No 22-1601 Received Date 12 July 2022

Description Refrigerator

Manufacturer SANDENINTERCOOL Model SEC-1500SBD

Serial No. SECI500201A-0708-00304  ID. No WWIL0038

Marking : Additionally for the purpose of 1dentification by this laboratory a label marked
with this certificate number ( MC 2207678 ) has been attached to the case

Method In-House calibration procedure MWI-T-033 this method is reference to

TLAS G-20 "Temperature Controlled Enclosures™
Location of Calibration Watcr Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions © Ambient Temperature : ( 25.8 to 27.5)°C
Relative Humidity : ( 48.8 10 52.2) %
Date of Calibration Date of Issue

12 July 2022 19 July 2022

Checked by : Approved by :

The uncertainties are for a confidence probability of approximately 95%

cel

This ificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and to the units of measurement realized at the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the
prior written approval of Master Calibration Co.,Ltd.

[{MCF-Q-077 ; Revé ; Date : 22/04/2021)

547 Sai Kwaeng , Khet Huaykwang, Bangkok 10310
I ICAL Tel.  (02) 274 29759, {02) 27429876 Fax - (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD.

Website . www.nastercalibration.com E-matl : calibrate(@mastercalibration.

Certificate No.:  MC 2207678 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

I'::];t?:l::ﬁe Measured Temperature (°C) at Spread Locations | Uncertaintyf
Nl 4 #s #6 | s | metw | o0
25 55 36 | 37 § 35 [ 36 | 34 § 34 | 33 3.4 I
Chamber Characterization Result
Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity | Variation
©Cy Q) =°0) “C) (°C)
2.0 I 2.5 1.5 0.6 3.1

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

factor £ = 2, providing a level of conlidence of approximately 95 %.

This report will certify of the calibrated equipment only.

End of Certificate

Checked by :

10412021}

547 So1 Rarchadanivai, Kwa

ng Samsennok, Khet Huaykwang, Bangkok 10310

MCAIL

MASTER CALIBRATION CO. LTD. Website : www, mastercalib

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

com E-maul : caliby

Certificate No.:  MC 2207678

The Reference Standard :

Description Certificate No. Serial No. Due date

MC 2114432 MY 44096104

Data Acquisition/Switch Unit 20 December 2

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

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

Master Carlibration Co., Ltd.

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

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

ninth thermocouple within 2.5 em of the geometric center of the chamber.

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and lhe

measured temperature at the reference Jocation which are observed at the same time or at as close an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under

steady state conditions. The reference sensor should preferably be lacated at the geometric center of the chaml

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

sensor.

Overa iation - The Difference of the maximum and minmum measured temperatures throughout

observation.

Overall Ambient Temperature around the Chamber veriation

_ Overall Line Voltage variation: 0.1V

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

Figure 1 : Sensoe Instalation Lucation

Checked b

[MCF-Q-077 ; Rev 6 : Date ©

Master Calibration Co.,Ltd.

547 Soi Ratchadanivat, Kwa k, Khet Huayk Bangkok 10310

MCAL

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

05

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

TEMPERATURE
CONTROLLER ENCLOSURES

NSCTISITIS 17025
CALIBRATION 0183

Certificate No.:  MC 2203933

Customer © Water Analysis Center Co., Ltd.
1/94 Moo 5, T Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. L 220740 Received Date 24 March 2022

Description . Oven

Manufactuser Memmert Model : UF260

Serial No B620.0814 ID. No. WWL0212

Marking ¢ Additionally for the purpese of identification by this laboratory a label marked
with this certificate number ( MC 2203933 ) has been attached to the case.

Method ¢ In-House calibration procedure MWI-T-033 this method is reference to

TLAS G-20 "Temperatare Controlled Enclosures'.
Location of Calibration Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 30.5 10 32.6 ) °C

Relative Humidity : ( 56.21061.2)%

24 March 2022

Date of Calibration Date of Issue 28 March 2022

Checked by : Approved by :

(Calibration Supervisor) ( Technical Manager )

The uncertainties are for a confidence probability of approximately 5%

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

IMCF-Q-077 ; Rev.6 ; Date : 2

/2021]
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547 Soi Ratchad,
HCAL Tel

MASTER CALIBRATION CO.LTD

ok, Kher

at, Kweeng § , Bangkok 10310

(02) 274 29789,

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

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

Certificate No.:  MC 2203933 Page 2 of 3
The Reference Standard :
Description Certificate No.

MC 2106035

Serial No. Due date

Data Acquisition/Switch Unit

93000641

547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Heay

MCAL

MASTLR CALIBRATION CO

(02) 274 2978-9, (02) 27429878 Fax : (02) 274

ALTD.

Certificate No.: - MC 2203933

2. Result of calibration :

Temperature Measurement Accuracy Test

yiwang, Bangkok 10310

2518, (02) 274 2989

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

Page 3 of 3

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

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

- Master Carlibration Co., Ltd.

1. Calibration Procedure;

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

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

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

1 ::‘::::::ﬁe Measured Temperature (°C) at Spread Locations Uncertainty)
| ) # w2 3 44 H5 46 47 |[ Ref 0 | o0
104.0 103.9 103.9 103.9 104.1 1043 104.2 1042 || 1041 104.0 067
180.0 179.3 ! i_l79 3 5.3 i ]_7945 180.1 180.3 180.5 180.4 180.1 0.99
Chamber Characterization Result
Controller Tndicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
©C) ¢y *0) ©C) =C)
104.0 104.0 0.27 0.45 0.92
180.0 | 180.0 T o T o 165 |

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

dy state conditions. The reference sensor should preferably be located at the geometric center of the chamber.
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

sensor.

7 Ve

Overall Variazion - The Difference of the maximum and minmum measwred temperatures throughout

observation.

w Overall Ambient Temperature around the Chamber veriation : 1.1 °C

Overall Line Voltage variation : 02V

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

Figure 1+ Sensor Insaltacion Eocacion

Checked by :

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

SPC Calibration Center

SRRT

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

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

This report will certify of the calibrated equipment only.

End of Certificate

Checked byl

[MCF-Q-

SF’C Calibration Center

077; Rev 6 ; Date : 22/04/2021]

SRRT

Part of DKSH Group

Part of DKSH Group
==
HacHRA A Certificate of Calibration
hS( TISH1 I'ISWDIS
Equipment: Balance Certificate No.: C01221685
Model: BL210S Issued Date: 08 June 2022
Serial No. for ID.): 15808131 (WWL 0022) Job No.: KSPR2206906
Manufacturer: Sariorius Page: iof 2
Condition: In condition
Customer: Water Analysis Center Co., Ltd.
1/94 Moo 5, Rejana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Environment Condition: ~ Temperature 27 °C + 05°C
Humidity 42 %RH  * 4.7 %RH
Calibration Placs: Water Analysis Center Co., Ltd. { wnapsasda )
1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Calibration By: Mr. Preecha Phooarsal
Calibration Date: 08 June 2022
The Method used: Iin-house method, SPCC-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by National Institule of Metrology

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

SERT

A8 1oaRd andfl Sriim
SPC RT Co.. Lt

This certificats is issued the units of measurement according to tha Intemational System of Uinits {S). It provides traceability of measurament fo
intemational or national standard o other recognizad national stanard laboratories.

The measurement uncartainty stated is the expanded uncertalnty which is obtained from the standard uncertainty multipiied by the coveraga factor (=2) to
provide a level of confidence of approximately 95%. It s detenmined in aczordance with the Guids to Expression of Uncartainty in Measurement (GUM),

These resulls may be affected by deviations from spedified conditions. The results relate onty to the items tested, callorated or ‘sampled. The report shall
net be reproducad excapt in full without approval of SPC RT Co,, Ltd.

i rv!'ﬂ 4afia

PO RT Co. I
- e o1 evnern oamg s G2

Bt 0000 194 St e 7. Sukinemyit 101/1 Rood, Sangenak, Phrckhanang, Bonghok 10260 Thalmd

T 2165 4333 Co 39009308 Fox 5 25 4424 E-mat. Ik oot VALt 00

SPCC-FM-C01-12: 05 Apr 2022

Certificate No.: C01221685 Page: 2 of 2
Calibration Resulis:
Without Adjustment
Eccentric Ermor: Weight to be 1/3 or 1/2 of Maximum capacity, taken fram the center of the pan as a zero reference.
s . Nominal Test Value 100 @
?) 24\ ?‘2 Refersnce Points (g)
bt nd A B o D E
— ?E—] - 0.0001 0.0001 -0.0002 | -0.0002
Rapeatabliity: Determination of the standard deviation of weighing balance., Readability 0.0001  (g)
MNominat test value (g) Standard Daviation
20 0.00004
200 0.00004
Enmor of Indication from nominal or mass valus., ity 0.0001  (g)
Nominal Vaiue | Conventicnal Mass Displaysed Value Error of indication Uncertainty
(@ @ @ @ (@ "
1 0.99998 1.0000 0.0000 0.000097 2.02
2 1.99999 2.0000 0.0000 0.000098 2.02
5 5.00000 5.0000 0.0000 0.000099 2.02
10 10.00002 10.0000 0.0000 0.00010 2.02
20 19.99995 20.0000 0.0000 0.00011 2.01 1l
50 50.00002 - 50.0000 0.0000 0.00012 2.01
i 70 69.99957 70,0000 0.0000 0.00015 2.00
100 400.00007 100.0001 0.0000 0.00017 2.00
120 120.00002 120.0000 0.0000 0.00020 2.00
150 150.00009 150.0002 0.0001 0.00023 2.00
200 199.99693 200.0003 0.0004 0.00029 2.00
The End of Certificate

ytn Al 9 0dF il

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

S IS4 2o Uoctomamsa 7 St 01 S B, P, S 1026 s
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~
Bara Scientific Co., Ltd. |
968 U Chu Liang Building Floor7 Rama4 Road i
Silam Bangrak Bangkok Thailand 10600
... Tel 1026324300 Fax: (0263754367
Bara Scientific www.barascientific com NSC-TISITIS 17025
Easas LA TN
Certificate of Calibrati
Number of Page(s) 10f3 I
Certificate No. BSCC-UV-149/22
Equipment UVAVis Spectrophotometer
Model UVv-1800
Manufacturer Shimadzu
Serial No. A11635405588CD
D No. WWLD0&2
Date of receipt 29 April 2022
Date of calibraticn 29 April 2022
Date of issue 6 May 2022
Customer name Water Analysis Center Co., Ltd.
Address 1/94 Moo § T Kantham, A Uthai, Ayutthaya 13210
Temperature (29.9-31.8) °C (On site)
Humidity (48.7-52.6) %RH (On site)
i
Equipment condition Good Operation l[
Calibration Location Laboratory Room Water Analysis Center
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelength Accuracy is traceable to certificate No. 95917 and 95918
Phatometric Accuracy is traceable to certificate No 95924 and 95937
Stray Light is traceable lo certificate No 95908
The above certificate are traceble ta SI unit through Starna Scientific Lid
{UKAS accredited calibration laboralory NO. 0659)
Calibrated by Mr Waruth Janghung
The above results are valid exciusively for the calibrated item(s) as mention in this report / certificate |
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except in full. without written approval of the Bara Scientific Co., Ltd
>

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

Bara Scientific Co., Ltd.

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

Bara Scientific  www barascientiic com

Shtier of Suceess

NSCTISITIS 17025

Certificate of Calibration
Certificate No. BSCC-UV-149/22 Number of Page(s) 3ot3

3.Photometric Accuracy (Visible)

L —— wuC (A) Error (A) Uncertainty (+A)
{nm) Absorbance (A)
0.0000 0.0000 00000 0.0042
200 05783 0.5806 _ ootz | 0.0042
0.7628 0.7650 0.0022 0.0042
1.0206 1.0245 0.0039 0.0042
0.0000 0.0000 0.0000 0.0042
00 . 05635 00014 0.0042
0.7466 0.0011 0.0042
1.0007 oomzz | 00042
00000 0.0000 0.0042
0 0.5240 00013 00042
0.6895 00015 _ 0oz
! 09508 0.0021 0.0042
0.0000 _0.0000 00042
o 0.5205 -0.0002 0.0042
06966 | -0.0007 00042
0.9955 -0.0004 0.0042
0.0000 00000 | 0.0042
5500 0.5536 -0.0008 0.0042
0.7240 -0.0013 0.0042
1.0824 -0.0018 0.0042
0.0000 0.0000 0.0042
0 0.5609 -0.0007 00042
0.6915 00012 0.0042 |
1.0881 1.0869 00012 | 0.0042
“CNR = Customer nat request
4.Stray Light*
Standard Unit Under Cali i ey |
cut-off (nm) (nmy [ T ion (%T) | Absarbance (A)
200 66£0 11rm 199.31 | 0.9668 | 207147

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

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

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

Bara Sclentific Co., Ltd.
S6H L Che Liang Buliding FloseT Ramad Ao
S Rangrak Banghon Tralied 10600
2 Tl | 02-6334300 Fax - 02-8375408-7
Bara Beientific  www banscieniiic.com

Certificate of Calibration

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

Catration Results:

AWavelength Accuracy
Caertified

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

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

2.Photematric Accuracy {UV)

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

inmi Abgosbance (A)

235 CNR CNR CHR CNR
CHR CHA CHR CHR

e CHR CHNR CHNR CHR
cuR cNR chR AR

" =T = chR R
e AR EHR R

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

"CNFR = Cuslomer nod request

T TIT TR P L  THCLT I T

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

& UiEn lnegie diffe THAT UNIQUE CO., LID.
l' 80-82 aunilizoBilan wwaaniuvsns svanssuag fiamwa 10200

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

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: /30 R4OFS X AR O I MOYS

Customer : Y. @ P40 STUIG DA

Date: [0 D 2 2

Safety /
Flame, Inspect/replace o-ring nebulizer, spray chamber and burner

Flame, Clean nebulizer, spray chamber and burner

Bac

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

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

Furnace, Clean PSD and PSD tray NIA

Fumace, Check water pressure N/A

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

(=]
=

|3

a

9 908 88888000

Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-326.0 om = . 324 .8 um
Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain
= 967 (chould be = 64% or = 380V)

Flame, Check D2 lamp is work

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

lllermmig
Check power supply voltage

Check cables and connectors

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

Check/Clean all boards in the instrument

O BB

Furnace, Check camera and align** M {A

**Option for Graphite Zeeman only

MechanisEl79
Flame, Check the burner adjuster

Furnace, Check PSD accessories IV /A

O

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

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

BEag

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

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

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

( )
22
Power Supply:

Averaging Period: 300
Datapoint Count: 20

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

310.00V Rail 279.00 318.00 341.00

Report Generated Af:  10/2/2022 12.39.55 2

SVD Results Report m

-

SVD Results Report
VARIAN

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

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

Address: Ayuthaya Contact Details: Kanilsaya

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

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

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

EEPROM Data:

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

D2 Last Intensity: 678 000

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

Flame Hours: 7417.833

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

i
o
fiad
e
5
]

Beam Balance:

Peak Selected: 324 80

Lamp Alignment:

Lamp Type: Copper
Lamp Socket Used: 3

‘X' Lamp Screw

Sample Peak Q0.756

'Y' Lamp Screw

Sample Peak 0.816
7N
S B

| A \-I

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

,j *

S |/

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

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

Grating Squareness:

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

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

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

Second Order 84923 649.56 649.97 Passed

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

SVD Results Report| @
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Wavelength Repeatability:

Lamp Used: Copper Lamp Current(mA): 4 Wavelength Drive:
Peak Used(nm): 324 750 Slit Width(nm): 02 Passed
Connected to Socket: 3 Slit Height: Normal ' . — I — - S
A ’ Slit Drive:
ignment: '
Lamp Align . Passed
Lower Limit(nm) 324 759 324879 Upper Limit(nm) e = o
(Approach from Zero Order) {Approach from end) Turret Drive:
'
Sample 1: 324.819 Sample 2 324.811 Passed
Sample 3: 324.819 Sample 4: 324.811
uto Burner Adjuster Drive:
Sample 5: 324.815 Sample 6. 324.811 A )
Untested
Sample 7: 324.819 Sampie 8: 324.815
IR
Sample 9: 324.819 Sample 10: 324.819 N 3§
Mean: 324816 Standard Deviation: 0004 Signal Processing Linearity:
Result: [IGEECC0] Calculate Mode: New Calc Mode
i Lower Limit Actual Upper Limit Result: [
S0 114 248 297 Passed
s1 156 165 191 Passed
s2 271 293 332
, s3 474 504 579 Passed
sS4 825 904 1008 Passed
S5 1435 1510 1754 Passed
S6 2498 2711 3053 Passed
1
s7 4347 4658 5313 Passed
Interlocks:
Burner Fitted: Flame Detect: NN
. N20 Burner Fitted: GCU Active:
Flame Shield Closed: [IEZIER . £
. - Oxidant Pressure: TN
Gas Control Fitted:
Pressure Release Bung Fitted: | EZTEN Oxidant Changeover:
Liquid Trap Fitted: J{{ECErR Ignition:
+
Report Generated At 10/2/2022 12:39:55 4 SVD Results Repon@ Report Generated At 10/2/2022 12:39.55 5 SUD Results Report m
)
ition: a ar e [ ) —g
AytoLamp Recognition: & 15 lneglin §1ifa  THAI UNIQUE CO., LTD. i
Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported .' 80-82 manhznilag nnanaunime wanizuas ngamws 10200 ;
Lamp 2: Uncoded Lamp/Not Connected Lamp 6: Not Supported ' R0-82 Prachathipalai Rd.. Bangk om, Pranakom, Bangkok 10200 5
Lamp 3: 14 - Coprer (Cu) Lamp 7: Not Supported Tel. 0-2629-0191-6, 0-2280-1787, Fax. (-2280-1788, F-mail ; thawatt@@ thaiunique.com, Website : ww,...j..,.,ia,w,c.,m {
. .
Lamp 4: Uncoded Lamp/Nat Connected Lamp 8: Not Supported : PREVENTATIVE MAINTENANCE (PM) CHECK LIST
Result: PaS‘Sed FOR ATOMIC ABSORPTION SPECTROMETER
FE— — Model & Serial Number: , 24?3‘_/{/‘1 N My /B250004
GTA Temperature Monitoring: Customer : BAVZIDTIIW 1) PFY.
v
Not Performed Date:  2F laj. 1) 2% |
Safety l
Notes: O Flame. Inspectireplace o-ring nebulizer, spray chamber and bumer wia [
" /
g;ﬂz?giigﬁz_gzz ' O  Fiame, Clean nebulizer. spray chamber and bumer VA j
O Flume, Check liquid trap interlock, bumer interlock, pressure relief bung /V;/ fil
Signatures: ’ interlock and shield interlock

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

A
Furnace, Check watcr pressure v / A

Check drain tube §

Check exhaust system i
Check gas pressure sensor interlock i
Check and all gas hoses for SpectrAA i
Clean computer control

Optics

Inspect/Replace that external aptics surfaces
Check Wavelength Accuracy the copper line at 323.0-326.0 nm = 926"7 nm

Check that PMT % Gain the copper at 324 % nm,4 mA,0.5 nm slit width, Gain

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

0 BEE BE@EEEEE.

Flame, Check D2 lamp is work /V/A |

172 FRSV-053 Rev. 05 ‘
i

Report Generated At:  10/2/2022 12.39'55 8 SVD Results Report @ l
'

- |
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/,Kega.fi

03

Tel. 0-2629-0191-6, 0-2280-1787, Fax. -2280-1788, E-mail :

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

80-82 nuuthiz B 1A uvanIguWIng [IAWSIUAT NYINTT 10200
80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakom. Bangkok 10200

[

com, Websiie © www com

Electronics/‘
&/
o

/ Check/Clean all boards in the instrument =
A
Furnace, Check camera and align**

**Option for Graphite Zeeman only

Check power supply voltage

Check cables and connectors

Mechanisms

v/A

/ Flame, Check the bumer adjuster

B0

Furmnace, Check PSD accessories
Analytical pérformance

Clear the sample compartment
O,  Flame, Check uptake rate form 72-10.6 mi. per minute = mLmin e /IA
E'( Tost Photometric naise, STDV = O-000 | Abs (should be < 0.00050 Abs)
a

Flame, Test high solids nebulizer setting use

M /A

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

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

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

(%RSD)= Ya(should be > 0.3Abs and < 0.5% RSD)

0.2¢2 Abs, and

% (should be > 0.15 Abs and <4.0% RSD)  »

=

Fumace, Characteristic mass and sensitivity Cu 25 ppb

Precision (%RsDy= £ -4

SIGN :

Engineer Customer

-

22 FRS™:053 Rev. 05

MEGAFIL CO.. LTD.

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

www megafil coth E-mail : megafil group@gmail.com

Megatil Co.,Ltd.

Certificate No. :

Procedure Used

Equipment used :

Page 2 of 6

MO1075/22
European Standard EN12469 : 2000 has the status of British Standard,
Biotechnology Performance criteria for microbiological safety cabinets.
NSF Intemational Standard / American National Standard NSF / ANSI 49-2008
Biosafety Cabinet - Design, Construction, Performance and Field Certification,
Australian Standard : AS 1807,23-2000 Determination of intensity of radiation
from germicidal ultraviolet lamps.

Manufacturer’s specification.

Dowaflow velocity test.

Measurement Information

) o Girid Spacing Grid Spacing Probe height
No. of Rows No. of Readings Front-Back Side-Side Above sash
2 8 1/4,3/4 1/8,3/8
Measurement Data,
0.36 0.42 0.43 0.41
0.40 0.34 0.34 0.33
Average velocity 0.38 m/s (75 FPM) Velocity range 025-0.50 m/s {4998
Uniformity( EN: +/-20%avg.) 0.30-0.46 m/s ( 60-90 FPM.)
Supply filter dimension 24 x 72 (inch x inch) Supply filter area 10.69  SQFT
Downflow velume (Q) 802 CFM.
Result Summary | Pass [} Fail
Thermo Anemometer  Model 425 S/N: 02623979 C o 14/07/2022

FPM.)

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

.//_Ega‘fi

MEGAFIL CO.. LTD.

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

Certificate No. :

‘ Customer Name :

Customer Address :

Equipment :
Manufacturer :
Model :

Serial No

| D N

Were in accordance with

Test Date :
Due Date

1 Test by :

[ Approved by :

Issued Date :

BSC Certification Test Report
Page 1 of 6

M0O1075/22

LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

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

Phra Nakhon Si Ayutthaya 13210

Biological Safety Cabinet Class I Type A2
Microtech

V6T

0972

WWL0084

1 ENi2469 [7] NSF49 [ Manufacturer’s specification
23/09/2022
23/09/2023 or after HEPA filters are replaced or unit is moved

Mr. Piyz

This calif

the ifity te natienal

ds, which realize the unit of measurement according to

the International System of Units (SD).

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

Megafil Co.,Ltd.

/%egafi

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

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

www.megafilcoth E-mail = megafil. group@gmait.com

Certificate No. :

Select method.

Page 3 of 6

MO1075/22

2. Inflow velocity test.

I om V] Exhaust velocity. [ MFG's specifications

053 | 047 048 | 050

MR S oA i .

057 | 046 052 | 053 i |
ARGl - E g o ) |
"o0s4 0.57 055 | 0.5 053 |
. 053 051

051 0.48 0.53 0.55 0.56 |

padl S R U . 4
Average Inflow velocity 0.44 m/s (86 FPM.) Velocity range 2040 m/s (=79 FPM.)
|

8x72 (inch x inch) Inflow area 4.00 SQFT

Inflow dimension

Inflow volume(Q) 344

Result Summary

Adjustments Required

CFM
¥ Pass [ Fail
D Fan Speed D Damper

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

Conc.(calculated) penetration
Supply HEPA Filter 18 pugl.  <0.003% <0.003%
Exhaust HEPA Filter 18 gl <0003% <0.003%

Megafit Co. Lid

MG-FM-7.8-001, ROO (01/07/19)
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Tel. 0-2528-6081-2

..\@gafi

MEGAFIL CO.. LTD.

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

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

Certificate No. ; M01075/22

Leak location

Supply HEPA Filter
Back

Result Summary

Equipment used : Smoke Generator

4. Airflow smoke patterns test

Measurement information

o

and along the top of the work arca.

¥ Pass

Equipment used : Acrosol Photometer  Model 21

Model TDA-6D  §/N: 26530

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

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

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

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

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

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

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

Megalil Co.,Ltd

//egati

Tel. 0-2528-6081-2

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

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

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

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

Page 6 of 6
Certificate No. : MO1075/22
7. Uliraviolet Lamp Test (UV) : Option
Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm.
Shall be not less than 400 mW/m2 when measures at work floor surface.
2
mW/m
720 1510 1540 760
470 980 990 450
Remark :
-00o-

Megafil Co,,Ltd.

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

MEGAFIL CO.. LTD.

Solution

/ Aegafi

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

www megafilcoth E-mail ; megafil group@gmail.com

Certificate No. : MO1075/22

Result Summary

Remark / Recommendation

+

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

6. Hiumination Test (Lighting) : Option

Lux

620 965 938

867 1446 1492

Remark :

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

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

Page 5 of 6

Non-Conforming
Non-Conforming

Non-Conforming

Ooooao

Non-Conforming

[0 rait V] nNa
[ Fait V] wa
[ Fail V] ~a

561

768

Megafil Co,Lid.

MG-FM-7.8-001, R00 (01/07/19)
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List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH6 5Jan 23 4 Jan 24
HAOD0081 (Thailand-Japan)




TEL 0.2717-3000-27  FAX ¢

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI I8, SUANLUANG:

'S
NSC-TISITIS17025
)-2719-9484 CALIBRATION 0003

SUANLUANG

NGKOK 10250

CertNo.:  23CH6
Page: 1073

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 :

other

ervices 3

Calibration Results
Function : pH Measurement

pH Meter

Horiba

LAQUA-PH210

HAODOD81
UAE.EFM.074/2564(EFM.pH.07/64)
Used ltem

04 January 2023

05 January 2023
2301-0060WSC-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-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Saithip Meangmal

10 January 2023

The Uncertainties are for a confidence probability of approximately 95%

¥ than in full, except with the prior written

Equipment Calibration and Testing Ser

“lanaslupuny

CertNo.:  23CHE
Page. 30of3

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 Solution Reading Reading |pH measurement| factor
(mv) () k
pH Electrode 4.008 4.01 138.5 0.0085 2.05
S/N.. 980C0039 6.987 6.98 -321 0.011 2.00
6.987 7.00 -33.1 0011 2.00
10 008 10.03 -205.2 0.0096 2.00
Function : Temperature Measurement
(") Without adjustment
This equipment was connected with Temperature Probe;
- Model * 9652
- Serial No. : 990C0039
Dimension of probe;
- Length : 102 mm.
- Diameter | 15.5 mm.
- Immersion Depth : 85 mm.
Cali uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) c) (°c) (°c) (x°C) k
25.0 25.004 25.0 -0.004 0.13 2.00
30.0 30.001 30.0 -0.001 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based cn

a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %

-00o-

tanms‘l:in-

Condition of this calibration result
1. Reference Standard Instrument
Instrument

Serial No. 1D No.
1) Document Process Calibrator 54030049 130RC116
2) Ref. Standard Thermometer 4982054 110RC044

Cert.No.: 23CH6

Page.: 20f3
Cert. No. Due Date
22E2769 24 Aug 2023
2211308 27 Oct 2023

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 SI through CPA chem Ltd.,

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

Buffer Solution Manufacturer
pH 4.008 CPA chem
pH 6.987 CPA chem

pH 10.008 CPA chem

Lot No. Exg. date

826588 09 July 2024
823322 20 June 2023
826590 08 July 2023

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 (+mV) P
pH mV, mV pH
pH Meler 4.00 177.48 177.4 4.01 0058 2.00
S/N.: HAOD0D81 7.00 0.00 0.1 6.98 0058 2.00
7.00 0.00 01 6.98 0.058 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00
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No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
\sasilovdniinesiannivii
1 |pH Meter anudunsakazang Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
2 |Analytical Balance #3LVIUARY Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) ansiazangldianue C210685394 (Thailand-Japan)
3 |Hot Air Oven Memmert UF55 / Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
4 |Analytical Balance ﬁwﬁuuaﬂﬁuﬁu Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
5 |Digestor Unit Madu FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
Tulnsiaulugd 7 1 1By TECATOR 91794469 Ministry of Industry, Thailand
6 |Distillation Unit FOSS KT8100/ FOSS South East Asia 8411 29 May 23 28 May 24 -
(Kjeldahl Method) TECATOR 91889052
7 |BOD Incubator Tlof Arco UcC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
8 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAQ.018/2551) (Thailand-Japan)
9 |UV-VIS Spectrophotometer & (ADMI) Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
2021-064

a o = a_ ¢ § & ad a o & o o
UIWN %vl,%l,(ﬂ@] LAUURIARA LLAUG LAUILUYITI ABUDILAUN INNA

walJuAn1sienzianasgu ISO/IEC 17025

Certificate Page 1 of 2


file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/pH&ISE meter/23 0324 pH meter Mettler S20 1230525212 Cer No 2302181_001_01 (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2023/23 0426  Balance C210685394 Cer No 22MM113.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Digestor,Distillation Unit(TKN)/Test/22 0725 Distillation unit_FOSS_Service Report_KT8100 6623 (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/BOD Incubator/BOD Inc.2023/23 0215 BOD Incubator_Arco_UC4-1320 Cer No 23TM249 (P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/BOD Incubator/BOD Inc.2023/23 0414  BOD Incubator_Arco_UR-1320 Cer No 23TM375(P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Spectrophotometer/SP2566(2023)/23 0106_UV-VIS Spectrophotometer_Hitachi_U-1900_SP23-007 (P).pdf
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No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
\sasilovdniinesiannivi
10 |Atomic Absorption AN Agilent System ID:G8432A Thailand Institute of Scientific and MTC. ACL. No. 2 Feb 23 1 Feb 24 -
Spectrophotometer (AAS) Technologies AA240FS / MY13160001 Technological Research(TISTR) 387/66
MY13160001
11 |Incubator flnealmdnasuuuaiiie Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
TnanesuLuATise V615.0187 (Thailand-Japan)
12 |Incubator 8 lala Binder BD 53/ Technology Promotion Association 23TM192 16 Feb 23 15 Feb 24 -
UsanaugAunidiaman 13-07343 (Thailand-Japan)
13 |Water Bath Legionella spp. Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
L416.0606 (Thailand-Japan)
14 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
15 |Hot Air Oven Memmert UF 110/ Technology Promotion Association 22TM1050 15 Feb 23 14 Feb 24 -
B416.1008 (Thailand-Japan)
16 |Auto Clave ALP CL-40L / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)

Due Date of Calibration* : Schedule the program once a year at least once a year.

a o = a_ ¢ § & ad a o & o o
UIWN %vl,%l,(ﬂﬂ LAUURIARA LLAUG LAUILUYITI ABUDILAUN IMNA
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file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Microbiology/28042023134333.pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Microbiology/Incubator_Microbiology/Incubator 2023/22 0216 Incubator_Binder_BD53E2_1307343_UAE.MIC.005_2558_23TM192(P).pdf
file://uae.netapp/Certificate/Certificate/Laboratory_Measurement Certificate/Laboratory Certificate/Microbiology/Water bath_Microbiology/Water Bath 2023/23 0215 WaterBath_Memmert_WNE14_L416.0606_UAE.MIC.002_2560_23TM193(P).pdf
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Calibration Report

HSC.TISLTIS 17028
CALIBRATION 0061

Cartificata No.: 2302901081
Cliant name: UNITED AMALYET AND ENGINEERMG COMBLLTANT CO.LLTD. Equipment: o Ve Ramclstion: 051 pH tav
Address; 3 50l Udomsuk 41, Sukhumyit Aoed. Marufscter:  METTLER TOLEDD Modsl:  Beveriy st
Bangehack, Frakhasong, Banghok 10080 Sarial Kol 1200625212 L Barchiap
T B LA WAS D32553
Pagaiols [Date of Calibration: B arch 133 2of3
Liessatian Charsio Caltvaban Litorakny, Nasasal Faod hituts
Equipment: o Mater Errsiognmen Cosdion: Amilen Temperwtere: | 234 2 16 3 T Raltvw Humidiy: | 52 3 ) W
Canaitan of Emipmem: Goe Candiion
Manufacturer: METTLER TOLEDO e
1. Calibration Muthed iy housm resihod - W-CIC-X2 hased! on dimct massunment by usisg rindard soisge calibrior ass
et raferenca ol 1GAM]
Model: SevenEasy pH 2 Hubareres Stindents | Cartbes Relarercs Wataral
Imtrrresta Baral 110 Mz, Mansfecsre Sartficats Ko, Bua Datn
Sarial . 1230535242 T DO Vg Calea FNRT Pk REEED 1T Jurw 2128
L Digtal Tharmpmeisr T Fouka CC-EHO5ET B0 Dotobor 2023
D Ne.: UAE.WAS DOZS53 33 Themc-Hypm bt RELRTHRT FOMPE TEBMESSNY B Seplambes 2021
fcarifd Racarce Mainrial hea o Manefachre BalR xpire Dol
2.4 P burfinr 4008 (Primary pH tufter Solasany a7 CPacham PHIIGLS 6 Fetaary M35
Ordar No.: 2302181
29 g bufar 8,885 (Frivary pH bufler Bokabon) armm EPachen PHIITLS V8 Fabnry 2022
24 pei burffer 9307 Priray pH bufler Sohaban) aren CPacham Frzois 18 Fubruary 2024
Operation No.: i 7 e e 700 (R0 pH e Sabon) AP PR PHIOT.LS 8 Fubary 224
B This FREaLh Erysame of Linit {55 Usi]
Date of Receipt: 34 My 20 5 nsbumanks Mo 1 e WBL-TIS-THS 11025 Lubataiary Arsasition of Cabeaten NouS00a
32 Issbumants o 23 g MEC-TISMTIE 17005 Lbasrtiaty Abswdiion of Celsaben Nos08T
Date of Calibration: 24 March 2023 B3 Ingrrumepns bo 23 ThTugh MEC-TIBRTE 17065 Labamary Aosadion of Calsren Hodbar
14 Cavmfos) Rarierencs Moteriol 9. 241026 vassabs|n  Primary mesmssmant method- Hamed osl using calbred
theemameier, borometer, and aanovoiimener. The Sndasd Soiuten
pREpanRaR and ceribed Sy CPAShEn LI il wtrikted i B0 17034
< rd EONEL 1P008
Calibrated by Approved 5
35 Coified Raviarancs Madeind Fg 2.7 tacesblyic Bl R H-13 Lol 29060 2037, UM Roaf WI-10 Lol 02 00 3T033;
Bl Fartd H-13 Lo 25 065 2022 BV Refi -G Lokl D200 5022, e
Stmncdang Sabution proparaion and centifed by O Sohem Lis &
Spacialis:, Dhisicn of Calbraton Laboratory sttt 12 160 1704 asd BOVERS 1RI2S
ik i o Mareh 2023 Yo thes ekl Tein &, This conifeate was owrtifid only for e srumest vo calitime,
6. T st o calibwaricon wis Founed OOLING B SM0ST) D0 0D v pha O ol Cabibration oy
T ara fara proizabiiy of a5,

it in @cscefncs wih the cosditom ol sccdtiesas granid by Ba Thal Labosioy Ascediaion Schama which has assseed

capubiity of the Sabocwiory ard s Eacesbilty o mcogebmd radional sandardy and (o e unis ol Eeseeme makned o e
comapnnding Fatory stnvares: Lbonanry, T cetTCME mary Sl b MECREOR0EE AT MBN i AN GTEDE s DN AT WTREN AppIOvi of tha
Parional Food | sl

FaC5-b12 Rirvacn; 1 Dit: 10-04-65

F-5-009 Revisior: OL Date: 20-D4-65

i O,

H . iy .\\1.‘_'_‘_//,:'
sma sl RS dea L TS Feanns s s adedEan wiene s )
El e A A RS B NS SIS IS e . . . G

ALEUSHEASIUIUBM S S S mTRsLE TS

FCE01 Rewsion: 01 Date: 20-09-65

= T
o ek Fourdsion for rousiial Oevelnpmenr Manonal Food Peifuls et g OIS 10 b il Do nerd Mationsl Food el byl
iy vy Food ncustisl Laborston Serdce Cerver EEE.‘JA’.‘"&'%? e V'-.u sesvy  Fpod indusiial Laborafory Sevacs Cenier ﬁé’ﬂi’f‘&#ﬁ
= =
Calibration Report Calibration Report
Ceriificaie Nao.: ARSI
Equipment: i Mwiar Assoleticr: DO g ; 1md Certificate No.: 2302181-001-01
Wandecterer:  METTLER TOLEDG Modui: Savent my g Equipment: DigRal Thermamaetar with RTD {pH Matar)
Saral Mg H20G2E212 Tyae! Banch ks Resokmian: 01 ¢ Model:  SaveriSasy pH
L AR AT S0 Saral Me.: 1230525212 T Ho:  LAEWAS, D03 /2553
Dt of Calibration: 24 Murch 2873 PagaJod & Marufacturer:  METTLER TOLEDD
sy Date of Callbration: 24 March 2001 Page a5
1. Cabbeation of 4 Nistisr | Ml TaTeanmln Cam paaabon a1 25 °C |
Mamisal 10C Wokage Suandan Awwragn Indanar Resding Urcasnaiary Cawwiage Fanor Location: Chemical Calbragion Laboratory, National Food Instiute
o 1wy - [ terr] Ly Environment Condition: Amizent Temperature 25 %C & 1 %
[ 1408 A om nas 2m Pislative Humidiby 5% & 5 %
2 204 A o) 20 [T 200
] ATR.E 18 am [T 200
] SE.960 ] [T (7] 200
T nom rl 100 BEE 200 Condition of this results of Calibration:
B 58158 ] [ ] 260 1. Calibration Method : - In house method: W-TE-0Z5 by comparison with standard thermameter,
L] ATT 0 AT 1808 BSE 200 = The Calibration & determined by comparing with a known temperatune
i P i T el 0 from a standand resistance thermometer.
o AT bl baud i i - The temperature scale in use at this laborstory is the Tntemational
2. Callbraion of pid Metsr with Elsctroda | Maras! Tempaatos Campersation st 25 °G | Temparature scake af 1950 { T5-90 ]
Equpmast:  pH Emcirs TP Combised Dt 2 s Standaiel Tkt 4
Mamuactorar  WETTLER TOLEDS Mossl: b Schd = =
TR 5 WE o Instrumant Madal Sarial No. Cartificate Mo, | Dua Date | Through
_— THERMAME TE A
Partsrmancs of Electrocs systess  [Thvsea Sl Calibriation it pH 4, g 7 ard pH 105 A it i 131 il TE 660033-01 | 10-Oec-23 MII‘F[.!:::::Il'lg :
Flatinum Resistancs Thermometer (PRT) 385 509201 INSTITUTE
: Valua Avaraga Irdicricr Reading i " sty & e Support Equipment ;- Low Temperature Bath {1SOCAL-G), Madel: Europa-8 Plus Basic, 5/W: 2415522
24 G (pH) L] miy [£32001 (L3}
sl b e il . 3. This cerificati is raceabk: to Intesmational System of Units (ST Units).
i s = b il e 4. This cartficats wats certiad onty Har the InStrumistt we Calibrmted.
waw o m o 00086 280
. This resuit of caliration was found accurate as shawn an date and place af calbration only,
apm am " - 013 A0

&, Condition of Calbrated item :  Good

7. Pl of Calibeation | Whout sdjustrent D AR sdjustment

F-C5-012 Revision: @1 Cate: 20-04-65
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Tl & M Fax.
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Calibration Report

CertNo.; 23MM113

Page.: 1af 3
. = .
Certificate No. L0t Certificate of Calibration
igital Thamemete RTD Meser)
Equipment: Digital " wikh o Equipmant : Eltironic Balance
Resohsion: il ¢ Madel:  Sevenfamy pH
Serial Mo, 1230525212 10 Mow:  UAEWAS.003/2553 Manufacturer ; Maizlar Toledo
Manufachorer:  METTLER TOLEDO Model KIS
Diste of Calibration: 24 March 2073 Pagesals
Serlal Mo, : CZ10685384
Calibration paint: 1640, 25 0and 300 %
1D Mo, = UAE WAD.D10M2565
‘Calibraticn result:
- Thee ecies vedes ivmasrsed i g bt o dry Dath o & minimum depth of 120 min. Submitted by : United Analyst and Enginsering Consulant Co, Lid.
- Deseription of prebe, modsd © WA SN LT 3 Soi Udomsuk 41, Sukhurmil Road,
Dimensian of prode : Dlameter 3 mm., Length 120 mm., Bangehak, Phakhanong.
Sheath material 1 N Bangkok 10260
Location © Batance Room
uuC* Reading Standard Carrection Valis Uncertainky
') Temparature (°C) (e} {0 Received order ; 26 April 2073
15.2 14.559 -0.2 0.1z Calitiration Date ; 26 Agrd 2023
52 24999 02 012 Amblent Temperature = 15 Cwdn e
W03 FryTry E] iz Relative Hismidity : 30 % 1080 %
Calibrated by : Man Fattanaporgpaiboan
Approved by :
[ ) Pornthippa Tameayakul
[ ) Medoe Bulkruea
) Sanwit Imjai
Hate
= LUC* ; Unit Under Calibration Issue Date : 2 May 2023
Th report uncertainty of measurement was hased on standard uncerainty multipied by coverage factor ke 2,
vitling @ fevel of canfidence of approximanesy 95 %,
providing The Uncertalnties ars for a confidence prohabilisy of approsimately 956
End ———— =
3 3 ; B Da TS 4 bl | Corpurie Sorvines & Pouipreers Culibrasies '
tenanslumuny
Equipmant ; Electranic Balance CertMo.: 23MM113 Equipment : Electraric Balance CortNa.: 23113
Condition As-Recaived | Used tam Page: 2af 3 Condilion As-Receivad ;  Used e Page: 3 o 3
Fiiba rwiican 2304-04530C-2 Reforence : FAM-045B0C-2
Procedure wsed - M of calibration
Callpration were conducted using in-house calibraflan procadure CF-DB01 secarding o direct 2. Effect of off ganter loading 0 1
measyremant mathed againat atandard weight. A mass of 100 g was placad 0 varous position on the pan. - E @&
Condition of this result of calibration The waighing rachine reading amor oblained B gven In tha tabie (] Frmt L]
1. Raferenca standeed instmants:- Maximum difference betwesn
Instruments Made! Serial Na. 10 Mo Test raport Ng, Due date Posiion 1 Position 2 Positlon3  Position 4 Positian 5 aff-center and contral |oading
1) Standard Waight Sat (E2) 15864 24053 TORCOOT MRL00AD-22 20 Jan 20024 {g) 1) (g {9l tg) (g}
2, This cedificata is velid only 1o the ilem calitrated on data and place of calbration. .00 1.0001 0.0000 00001 £.0001 0.0001
3. This resutufcamrmlom_mmadeun requested at the point specified by sustomer. 3. Departins from i die
4. This certificate is nol cerified for amy commercial transaction
&, This cartification i traceabls \o the Inlernational System of Linit el il e Lontrane
g ] e Applisd Weight Reading Unca
Result of callbration { } Witheul Adjustmant | * ) Aftar Adjustment by Internal Calibragion i i Carrestion u rtalnty _F‘:"ﬂ"
Rango capacity : Gg b B g Resolutlon 0ODODT a ] to) mg ] (k)
Unioad 000000 D.OBODO 004 211
Bl g ®© 2X g Resolution 00001 g
0,08 004889 +0.00001 0.015 208
Before Adjustmant ;
a1 0.0gaea 4000001 0015 207
Balanca Measurement  Cowerage ? 100000 0.00000 2
Applied Weight Raading Carrection Uncartainty Factor : : fons 2
7 .“” T [mg] k] & 5.00000 0, 03000 0.028 2.00
20 2000002 00002 0.045 200
B T9.83002 +0,00008 0i1s 2.00
50 S0.00002 41,00602 0.080 20
00 1989895 +0.0005 02g 200
80 50.00002 £.00002 0.15 200
Adtar Adjustment : 0o 100.0000 00000 047 2
1. Datarmination of the standard deviatien of walghing machine (n=10) ; 3 A
150 150,0000 040000 029 200
Applied Weight Standard Daviation 200 1999898 +0.0001 029 240
(g} of Reading (g ) y i
B0 0.000007 =
hi A3 The reported uncerainty of measuremant wes based on & standard uncarlsinly mullinhed by & coversge

Taclor k| providing a laved of corfidence of approximately 85 %

-olo-
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TECHNOLOGY FROMOTIHON ASSOCIATION (THATLAND-JAPAN] m

S FATTANAKARN ROAD 82

COSPMATE SERVICES % EQUIFMEST CALIBRATION U500 TESTING SERVICES  oo—moy
S
SUANLUAR, SUANLLARD BARGROK 1055 i

o

Cont. No.; ZITM3T3
Page: 1of 3

Certificate of Calibration

i W2 THS-TIS TS Equipment : Hat Air Cuan Cerl. No.: ZATMIT3
T S Condition As-Recaived :  Usad lom Page: 2af 2
Reference : 2004-015600C1

Procedure Used ;-

Callbration wara conductad using caibration procedurs CP-OT02 according to direct measunemend
mathod with Data Acquisition which connecled with Resistance Temperature Delector ( RTD § and
Themaocoupla Type T.

Tha temparature scale used was based on ITS-90.

Equipmant : Hot Air Croan
Condition of this result of callbration
Manufactuner: Manimart 1. Raferanca slandard inslniment-
Instrumant Model Serial No. Cert. No. Dus Date
Sl s 1) Data Aceuisiticn 348728, WYS2003411 22LM185 26 Nay 2023
2. This carlificate is valid anly a the item callbrated on date and place of calbraion.
Bl Na B et 3. This cerfification is traceabln o the Internalional Sysiem of Uinit
Result of Calibration :- [ ™) Withoul Adjustmant
10 Mo, ; UAE WADLODS2ESE Function of UUC" ; Temgparalure Sourca
Fresh air setting : Closa Enviranment during calibration
Submitted by ; United Analyst and Enginearing Comautant Ca. Lid. i Baginning . | Finished
3 Soi Udemauk 41, Sukhumvit Read, e {0 2 28
Bangehak, Phrakhanong, ﬁ 4 REL Humid_ | % ) a5 i
Bangkek 10260 AT Supply | Vol ) 221 220
Location : Lab Floar 2 T
Received Order - 1 April 2023 H A Tratan RO
Calibieation Date : 11 - 12 April 2023 Pasition :| {120t 180}°¢ | (104)%C
Ambient Temparature : [26£10)°C
Relative Humidity - (50230 % 1 1820TC-01 | 20RTO-2M
2 1B20TC-02 HORTD-22
Callbrated by : Krisda Malea 3 JBE0TE-03 | SoRTD-2A
4 1B-20TC-04 | 2ORTD-21
M Prote Installation Details ; Dimension of Chamber ; c Lzttt Sl e Lt )
Eprdfeect Ay e e ST T 6 1B-20TC-06 | 20RTD-216
) B B0 ik T Wik 7 1820TC-07 | 2ORTD2IT
{7} Pomihippa Tameystol Sh SRS b FE: ] 1B20TC-08 | 2ORTD2E
o) i Buticyse B ohh 9iet) | 1BR0TC08 | RTD2E
[} Suwit Imjai pac !
kssue Date - 24 pgril 2023
The Uncertainties are for o confidence probability of approximatedy 95%
iy g priay wriian
baation wnd Touing Services
q .
enanslumunu tenanslueuny
sty
aBa WSS LUTRIL .l‘ul::l;:n.a lenes %
MsHaoU RIS AR NESLIET % ¥
- b riveushs f"mﬂ“
SRt

Equipment : Hat Alr Cven Gart, No.: ZITMAT3 i i i
Condition As-Received ; Used lbam Page: 3013 allbrat'nn certlﬁcatﬂ
Relerence : 2204-01680C-1
Rsult of Calibration :- {*) Without Adustment
Function of LUG* : Temperature Source Certificate No.: 2302827-001-01
Fresh air setfing : Cicsa Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Catitration [ wuc® | uwc® | Temperature Temperature | Dvarall Address: 3 5o Udomsuk 41, Sukhumyit Road,
Point | Sefling | Reading stabillty uniformity  |Varation| Factar 10260
i'c) (‘eyjich [£°C) {’C}) ("G [
1040 104.0 | 104.0 0054 050 a.95 2
1200 1200 | 1200 012 0.68 1.5 2 Pupelofd
1800 1800 | 1800 012 1.5 25 2
Caifralion Measured Temparatuna [ °C | Equipment: Electranic Balance
Paini Pasition
("c) 1 z 3 1 5 5 T B [ 8Met)| (=Gl Manufacturer: METTLER TOLEDO
1040 | 904642 104.016] 104,542 | 104.407 | 103.704 | 102.728] 104.167 | 104,158 ] 104.001 D4z
1200 | 120.317) 119,768 | 120.524 | 120.232 | 119.383 | 118.209] 119.884[ 119,787 | 119,736 1.1 Model: ASRI04
180.0 | 1BQ.878] 179,818 | 161,357 | 160,671 | 179.303 | 176.139| 160.230( 180,085 | 173960 11
Average® : The average of 30 values in sach position. Serial No.: C117635043
Temperature stability : Cne-half of the greatest masmum dfarence of measured lemperatrs al amy one sensar
Temperature uniformity - The madimum diffaranca of measured femparaturas at any sensces and the messured ID No.: UAE.WAS, 012/ 2564
tempanaiure al $ie reference |ocation which &re obsarved al e same lime or al &s dose an abseration time as
possible & defermine the tempenatune pattem or hemogeneity within e chamber under sisady-stale condsans. Order No.: 2302837
Owerall Variation : The Difference of the maximum and minimum measured lemperalunes Broughoul abssration,
ULGC* = Unil Under Calibration
Note @ The reported uncertainty of maasurament was included stabiily and exduded uniformity | Operation No.: T
The freparied uncerainty of measwemant wis based on a slandard uncersnty mulliplied by a coveral i
actor . praviding a level of confidence of approsimataly 95 % gl 23 Date of Receipt: 10 May 2023
P Date of Calibration: 10 May 2023

Calibrated by pproved by
i
Manager, af
Dt of Thania: 18 May 2023 Responsible for the Technical Management Team

The uncertainties are for a probability of appreximately $5%

This Certficate & ssuad in ascromance with the mondibions of accredeation grantsd by the Thal Laboratorny Accredtation
Schese which has ssseszed the messrement capabilty of the laboratory and its taceabilty bo recognized rational
standards and 1o the units of messurement reslirad &t the comesponding national standards latorstory. This cerbficate may
it [ Fagrockicad ot thar in ful escept with the grior mritben aoproval of e Mational Food Instibute.

FC5-000 Ravisior: 01 Date: pl-4-55

tonanslueun
a 1158260
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Calibration Report Calibration Report
Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Eltraric Balnas Manufectures:  METTLER TOLEDD Equipment: Eleruinesr Buarce Masufactuner:  METTLER TOLEDD
Mol XS04 Resolatioe:  DL00NL § Misdel; XS Resalution: 00001 g
Sarial Mot CLITEIS0T 10 M UAE WASFI2I568 Sesial Np.s C117635ME 10 Mo LAE WAS 0122564
Capmcity: 1M g Capacityt 220 g
Date of Calibration: 13 wsy 2029 Page 264 Date of Calibration: 0 May 1023 ET )
Environment Condition: snoem Terpennn 218+ 02 T AdsheHomide 434 : 09 % Calibration Results; (Continued)
Place of Calibration: Blance oo, [Waater Ansksis Unet), UMITED ANALYST AWD: ERGINEERING COMSULTANT CO, LTD. Calibration Range; ©-20ig
Candition of Equipment Gzo: codzcn Calwation Tl
Condition of This Besults of Calibration: 3. Departure from Nominal Value:
1. Coifraton Mehod:  INFL MEMhon W-MA-D02  Ir-Hosse Memod beses on LKAS Lab 14 2019
2. EfEnce Sandwds:
Refi Standard  Moded Serial b Cali iBy  Certifi ! Due b Fiomirad Value Standard Value Average Reading Correction Unoeriaimy Corverage Facoe
Srdad Weght OemE? Iegisdiy  BSOSEETSTE T MIIMISIE B April 2124 - Lo 9. - Lz 9.) L
Instrument Model  SerialNo. Calibrated By Cerfificate No,  Dus Date o . s s s e
Tharme-Hygeo Mater BIEHL HFLETH 01623 Quality Rebom QRZ3-459 1 Fenary 2024 [TH E.DL0ED 250 £.0020 D002 P
13, This cermfication bs traceebve tn 51 UMIT [T B0 S D0 0006085 208
4, Thiz CEnFficate was certhed aniy FOr tne IRsrument we Calbmted, s ausa00 agme fmsn 0msEs 2
5, This resut of calibration mas found scourmie 83 shown on dete and plsce of calioratian ol i 510081 ,1008 0050 LS a0y
Calibration Results: oz 220001 2ame 080 nmsms m
1, Repeatability of Reading: g £.50002 25008 20000 [GECH im
Fomiral vale [ § Sardard Devation of Reacing (gl L L s 21050 Do in
108 D000 i LI0HE L p0s0 L omoes 1 3 )
02 1,000 3 10003 15000 10080 LmuEy M
s S.00H2 s w008 LmwE? m
2.01F-Camber Ervon i0 1000001 1010000 50050 0004088 200
Amamnd 108 g wes placed ard mowed n vanous poston <n pas. 0 M.08003 00800 0080 00080K2 2
h"”mm'“"h?“' 1 00000 000 0030 Dl 2
@_‘ .'G a0 aa0my e 50080 20011 m
iw 18 4000 801 o0 Ll %
& o

FCE=012 Rervigion: O Dote: 20-04-65

A TNESLLTRANL
ENTEAIoL

Calibration Report

F-05-0112 Resisiore OL Dabte: 20-04-65

s
el

H\ﬂf
ity

.

gL UR USROS ST TS
AL TSI R TR Ea@a T EEUE N TS

Foundaiion for indusinal Development Mahonal Food Insiue
F i mchoamal Laboratory Sence Corter

Verification Certificate

w

n

- TE-T18 1
CALIBRATION DI6Y

Certificate No.:  2302827-001-01 Certificate No.: 2302413-001-01
Equipmant: Electrarc falnos Mariufuctnr:  NETILER TOLIDO Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Modal; w4 Resolution: 00001 3 Address: 3 Sai Udomsuk 41, Sukhumvit Road,
Sarial Mo.; CLETISA] D Nos UREWAS D125 Bangchack, Prakhanang, Bangkok 10260
Capachty: 230 g
Date of C 18 My 233 Pigedara Page 1 of 4
Calibration Ressits:  (Comtinued)
Calibration Range: 0- 2009 pment:
‘Calibration Adjustment: Intemnal Cafbration Equ) LT Y
3. Departure from Mominal Value: Manufacturer: FOSS
Mo g Vo Standerd Walse inezrmge Rmadng Comecson Urcertainty | Coverage Factor Madai: 2520
] | [ 8] L9 2 9] L3
51 50.00003 50008 00008 003mE 10 Serial No.: 91704469
55 SELONE SE000Y 00008 [T i
1] G0 0D 000 g2 200 1D Mo.: UAEWAS011/2560
&5 ELOE 50008 00008 U im |
n 00056 AT Ao | oy L L | Order No.: 2302413
] 23,0008 25000 0.90] oo im |
m BT 2000 09001 D04 20 Operation No.: 2302413-001
o1 A5 0008 350002 00001 LD HU]
] 950050 300002 00001 D005 1m0 Date of Receipt: 2B March 2023
10 100 92005 1000302 A.0008 DLoos Lin
i 130 00003 PraT ey 500 Ao | Date of Calibration: 30-31 March 2023
158 150 0900 150 1303 0008 (A0 |
-] 30 000ie 0 2000 2o05m zm

SRty of Siidurimeast wis bisid 63 § FRsded unoartety sulipled By 8 orverage facar &

The nagertes
prowiding i el of cosfidance of pprodaatels 95 %.

~
M

Date of Issue: 10 Agril 2023 Responsible for the Technical Management Team

Tha ara far a af 95 %,

This Certificate Is Issued in accordance with the conditions of accredRation granted fy the Thal Latoratory Accreditaion scheme which
has assemsed the messorement capabilty of the fboratory and its traceabilty o recognized national Standands and to e unis of
measurement reabzed at the comesponding national standards laboratory. This certificate may not be reproduced cther than in full

P-C5-012 Revision: 01 Debe: 20-09-05

eootepd with the prioe writhen approval of the Nationsl Food Irstituts.

FC5-009 Rarvision: 04 Dane: D0-04-65



1234
Rectangle


1234
Rectangle


1234
Rectangle


1234
Rectangle



E R TR T re EE S FER Y SEmETArE S T B0 S 2an WLEnT S

AuuEn e o ) T s R RN S | I I AutErEAsuU R s gEa InnesUE T

Foundaion for indusmal Deesiopmens MNatonal Food reitue
Food incuemal Lahorarory Serice Cereer

Foundaton for rdusirel Deveiopme st hatonal Food ramue
Food Indsrial Laboraony Sendce Connar

Verification Report

Verification Report

Certificate Na.: 2302413-001-M Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Miodel, 2520 Serial No.; 91794450 Model; 2520 Serial ho,) BITH4ES
Besolution: 1 T IDNoo UAEWAS.011/2560 Reslution: 1 T ID Mo UAEWAS.011/2560
Manufacturer; FOSS Manufachamr; FOES
Date of Calibration: 30-31 March 3023 Pagu 23t 4 Date of Calibration: 30-31 March 2023 Page3cta
Calibration point: | ot
Locatbom: Laboratary Room, MATIONAL FOOD INSTITUTE Calibration result:
Enviranment Candition: Aimbient Temperature { 25 & 3 ) °C Reporting of Temperature
Relative Humidity { 55 215)% Block Ha, ULC* Satting WUC* Reading Stability (£7C) Standand Uncartainty
bl L2 R e 1 (3‘:3‘ E;:ﬂ} 0.96 377 =2 tz;fl
Candition of this results of Calibration; 2 o 20 0:40 b/ ] 2l
1. This Instrument was calbeatad by Insart SIaNcard tarmecupios Type R Inko 15 hasting hiock digestion and - = 2 it T £
compared ta temperature abtainesd fram reference standards thermometer at cabbrated peint. L Sod ki, S L6
- The tempersture scale used was based on 7S - 00 : - - L e =
- &l data show belos were final walues and the inftial daka may be obtainad upon request. 7 a0 380 1I1} 33‘!-&5 2-1
2, Reference Standard [nstrument ; i ] S50 kL] LTI 3T
Instrument Model Serial Mo Crtificate No. D Date Thraisgh 3 = =0 e ETRT 7
Digital Thermomster 3570 RS WA KM, Tachnical
T304 & 2023 1 0 360 .96 378.56 0
wwilth ThesTroooupss Type R TCELL LN [ CHELL- LT3 May- Cirber Latairatory T] 30 38 ] 37834 0
3, This certificate s raceale to international system af rits (51 Units). = ) %0 03 7006 0
4, This cortificabe was certfied ondy for tha Instrument we calbrabed, 1% i) 380 .48 37705 16
5. This resuk of calbration was found accurate 25 shown on date and place of calibratian only. 14 380 280 0.38 379,19 16
4. Condition of Caibrated item @ Good 15 E 380 0,50 377,48 1.5
LILAC™ Dascription 16 380 380 048 378.33 1.7
Timeof Record - Hour 30 Minute At 380 ¢ 17 380 380 271 377.60 1.7
18 -] 380 .35 30677 12
7 Resultof Calibration : | % | Wahoutadjustment || Afier adjustment B 380 380 [ 37706 8
20 380 380 241 378.58 1.8
[pte:

= UUCT = Linkt Under Callbration

-Imimersion depth of standard thennometes in e kvel high of sand is equal heater plate of LIC,

- Stabifity = One-half of the greabest maximurm difference of measured temparatures st one sersar,
far at least half an hour after reaching sheady state,

P-C5-005 Raration: £ Date; 10-04-85

F-C5-00% Rewision: 03 Deie: 20-H-65

N\

4 FOEE South £t Aaia
gesannssudEuEdsdaan W LanTs 3388 Sirinrat Butlding, 24%h - 26th Flocr, U No. 338890,
I I I UL AL DTS S A TS LA TS Rirra IV Read, Kicngton € . Bangink Thalsed 10110
s s rciaion for inchsirial T.’\'!-*)fl‘w‘l Maticsal Food e
oty cod indushial Laboraiony Senice Cenier Customer Service Repurt | Report Mo: | B411 |
Verification Report —— BRI
]
[ commar | WAE Address:
[ nsument: ] er?rw swia: | 71 Faqos?
Cestificate Mo.: Z302413-001-01 _— — = Tewval From Camomae
1 . 1
Exjuiprmant: HEATING BLOCK DIGESTION Start =] ,ao g.{l'h‘ G0 Chiv £| ko] | P
Medel: 2520 Serial No.: 91794489 Fieish R [Floe e
Fesglution: 1 i B0 Now: LIRS WAS, DL/ 2560 ot Typin
Manufacturer: FOSS fcation Seaclal Franterd =
Wormal P Taureisy WAk . etalan : Tranra
Date af Calibration: W31 March 2023 Page dars . D : T . Tr o :
Calibration point: W °C Intensl Warranty 0 [ 1 PR o
Calibration result: Continued Digital Seruice Salus Sepport ] Remaie : Other .
~ | applicatsl
Figure 1. Liestian of Referunte Standied and Black Disgram of Digzstion Unit [ Poffuos Nember: ] — |
TOEWIE Pty | P ¢ | T | Happizahie ]
etails of Work / Test Caneition | Sl
— gt [EwcAipn Tat  smqgiol Q10 [+3
= i
= {51 3he Tar] Dhoga 0 - b deuides [ fA ot
TN e e g Hhenfg, G| ¢ B2, 5 e =S
= Wipinedumn  SResh & haam Gdinunbey e
= memu..rumnu.u%-l Teapn Velyg, 3 Fho@ v e
VAP o fewenlygvmiibn  Coedepmr klyy ferlly, yalve A B v SRS A o
 MpateraT e e P g ] o lew ] Fika]l tewl —m3iwm] e
= noseddppmepdun 3l U eyl L.
- figgn Blaal » OIL  Tggmoss o [m e
Insirument Ready for Use I o | norow | # ract 0K - Communs
Fart Mo Batch Deacription Ty
Tookiz e+ 17, o0 dol Fima T pob T v S8l LA L
Ricke:
- UUC* = Unit Under Calibration
-Immersion depth of starcdard thermometer in tube level high of sand is squal heater plate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatumes 3t one sensars, i acrurate and cumplete
for @t Igast ha¥ an hour afer raching staady stabe. Sigmad FOSS Bl Lt T
Tha report uncertainty of measurement was based on standard uncertainty multiplied by coverage ] Hame
IR VLo o of agy "k [t rou b= witting 1o participaee in o brief sureey In arder to el us how e ]hmm it A

weweres BN s

FCE-000 Aviien: 01 Date: 10-04-45

wenanslueauny
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TECHNOLOGY FROAMOTION ASSOCIATION (THATLANTD-TAFAN)
CORPORATE SERVICES 3: EQUIFMENT CALIFRATION AND TESTING SERVICES
ST PATTANAKARN BORATE SO 18, S0 AKLIANG, SUANLLLA NG BANGEOH 11250
TEL. (-270T- 20039 FAX, & S84

Equiprment : BOD Incubatar Cert Mo.: 23TM248
Condition As-Received :  Used ltam Page: 2af 3
c":'a::f fa:r"f"g Reference : 2H02-0ZITOC-1
. . " B Procedure Used =
Certlficate Of Callbrat“}n Calbralion wers conducted using caibration proceturs CP-OT0Z atcording to direcl measuremen
mathod wilh Dala Acguisilion whish connected with Resistanca Temparature Detector { RTOD ).
Equipment : BOD Incubatar The tamparalure scals used was basad an TS50,
Condition of this result of calibration
Manufaciurer : Aroa 1. Refaranca standard instrument:-
Instrurment Model Serial No. Cert. No. Diuie Duake
Model : IC3-1320 1 ) Data Acnuisition Jag7za RYETO AT 11 ZHME3 02 Jul 2023
2. This cerlificaie is vald only o the iem calibreted on dale and place of calibration.
Serial No. - TAURCAS0T 2200 3. This cerlification is traceabia to the: Intamations! Syetam af Lkt
Result of Calibration :» [ "} Wahout Adjustmean
1D Mo : UAE WAC D B2581 Function of UUC* ; Temperallma Source
Fresh air setting : Nt Avaiatie Enviranment during calibration
Submitted by © United Anatyst and Enginesring Consultant Co., Lid Baginning Finlshad
3 Sai Udomsuk 41, Sukhurmyit Road, . F Temp. [°C) 28 3
Bangshak, Prrakhanong, 5 REL Hurnid, | % | 53 a7
Banghkck 10260 " H AT Supgly | Vall | 220 20
Location - Lab Floar 2 " .;m”:‘
.17 18 Position ; | Ref.Std-
Received Order ; 156 February 2023 T 3 ID Mo.:
Calibration Dato : 16 Fabruary 2023 } Wi M / 1 Z2-16RT D21
Ambient Temperature | {2810 = = Z 18RTD-22
Relative Humidity : (52 £30)% 3 1BRTD-203
i ) SiT Proba instaliation Datadls : Dimension of Chambaer : ; :ZE;ETZ;
a= mw om b= DE2 m
k= 1 em Wa i B 1BRT D26
o= 10 cm 3 T 1BRT D27
Appeoved by = c:m”y = {::g = 8 1BRTD-28
& {raf ) 1BRTE-25
[ ) Pamthippa Tamayakul
[« ] Males Butkruaa
[ ] Suwil Imjai
|ssua Date : 24 February 2023

The Unvertainties wre For a confidence probability of approximately 95%

el

ficm wray o be vepe dee

dl, g

priera

o s v ol Coparste Services - Fapiproant Calibn

enanslumuA l.anms‘lumur-

A DD51476
nweanreT
AR
R
TECHNOLOGY FROMOTION ASSOCIATION (THATLANT-IAFAN)
EORACI)FTE G VRS CANSAACE (LI AN TN TG EERVMCRE o
SHAL PATTANAKARN ROW D S0 149, SUANLLUANG, SUANLUARG BANGEKOK 10250 Tulrd HLTHETITSE
TEL 0271 M09 FAN. 0.07 /9 J———
Equipment : BOD Ircubator Cart, Mo, 23TM248
Condition As-Recefved ; Usad ltam Page: 303
Reference : 2302-02970C-1 Cert. No.: 23TM275
Resuit of Calibration =« i ® ) Without Adjustment Page ! 1of3
ction of UUC*: T 3 1 1
fun N RiR ik Certificate of Calibration
Frash air setting : Mot Availanie
Calibration | WuC* uue* Temperatire Temperature VORI [ eey] COVEIEE Eqislpument : BOD Incubatar
Point Ssiting | Reading stability unifarmity Variation Factar
] () [*c} {£C) (e ("Ch | tse) k Manufacturer : ARCO
20.0 0.0 19.3 032 0.57 1.0 0.60 2
Calibration Measured Temparature | "C ) Made| : UR-1330
Painl Pasition
(€) | + [ 2 T 3 T @& T &5 [ & | 7 | & | sgef) Serial No. : -
20.0 20086 | 19916 | 20386 | 19.976 | 19.673 | 19838 | 18837 | 1981 | 19949
AT Th weeias o1 30 sl iem i o ol 0 No. : UAE WAD D1BISE1
Temperature stability © One-half of the greatest maximum difference of measured \smpersture al any one sensor
Temperature uniformity : The maximum difference of measured temperaluras at eny sensers and the messured Butinititae Unitad Analyst and Enginaering Conultant Ca. Lid.
temperalure at the reference location which ar absarved at the seme me or al as cless an obsarvation fime as 3 Sol Udomeuk 41, Sukhumnit Roed,
possibie fo delerming the temperature patiem ar homogenaity within the chamier under sieady-stats condsons. Bangehak, Phrakhanong,
Overall Variation : The Difference of the maximum and minimum measured temparaiures throughout absarvaticn. Ranghs: itate
ULC* Uit Unider Calioratan Lacation ; Lab Floer 2
Note © The reported uncerainty of measurement was included stabiity and axcluded unifcemity .
5 1
The raparied uncarisnly of measurement was based on a standard uncenainty milliclied by a coverage Racsiyed Drder 11 Agl 2023
5 Calibration Date : 12 April 2023
Teclor & providing a level of confidence of approsimataly 95 %, .
Ambient Temperature - (26110}°C
i Relative Humidity = (50430 ) %
Calibrated by : Krisda Malan
Approved by
prav gnatory
[ ) Pomibippa Tameyakul
[.’] Malem Butkrusa
() Suit imiai
Issuz Date : 24 April 2023
The Uncertainties are for 0 confidence probability of approximately 95%
This pevtificute evy sod b repednoed otber i b, ewiepe w it the prioe wrinem
Ayl of e bead of Cotporale Servies 3 el Cabbvalion aad Tesling Servioei
' .
enanslumiu wnenslumauny
A DD53360

a 1149512
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A

Equipmant ; HOO Incubator Cart. No.; 2aTMITS
Condition As-Racalved :  Usad Hem Page:; Zof3
Reference : 2304-H5E0C-2

Procadure Used ;-

Caliaration wara conductad using calibealion procadura CP-0TO2 according 1o dinect measuramant
misthad with Data Acquisiton which connactad with Resislance Temperaiurs Dateetor { RTD )
The tamperature scale used was based on ITS-80

Condition of this result of callbration
1. Referance standard instrumant:-
Instrumant Model Sarial Mo, Cert. Mo, Due Date
1 ) Data Acquisition SAETZA MYSE003411 2 MBS 26 Moy 2023

2. This certificate ia valid only Lo the ilem calbrated on dale and place of calbrabon
4. This certification is Iraceable to the International Systam of Ling,

Result of Calibration &= { * } Without Agustment

Funciicn of UUC® : Temperatuna Source

Fresh air sefting - Mot Aveidiable Environment during calibratian
Beginning Finished
Temg. (°C ) 28 a7
REL.HLemid. { % ) 42 a5
(AC Supsly { Vall | z18 220
Psition . | el 5t
H 1D Ne.:
1 20RTD21
2 20RTD-202
3 20RTD-2/
4 20RTD-204
5 HATD-215
] HRTD-206
7 HORTD-27
Frabe Installatian Detalls : Dimension of Chamber : E 20RTD-2/8
a= M om D= R 8 fref} HRTD-28
b=- Ak ‘em W= 12 m
g iR e H= 12 m
Copaciy= 083
.
tenanslumunu
a 1158259

B

Equipment : BOD Incubatar Cart. Ho.: 23TM3TS
Candition As-Received : Uised Memn Page: 3af 3
Referanca : FA4-TSE0C-2
Besult of Gailbration 3 [*] Without Adusimant
Function of LUC* : Temparatune Source
Fresh air setting - Mot Avallatie
Calibraion| UUG* | UUE* | Temperalure | Temperature | Owerall g
Point | Sebting | Reating stability unifarmily  |Variatian| Factar
1'c] () | (G {£°C) {'ch [c L
200 200 | 200 0.4B 0.42 13 Fl
Catibration Measured Temperaturae [ “C |
Painl Pasition it
{'c) 1 T 2T aT &« 5T & [ 7 ] 8 [amy] (=)
200 [ 20040 [ 20070 [ 20263 | 20093 [ 16748 | 10704 | 10920 | 20481 [ 20020 [ 086

Mverage* : The average of 20 values in each position.
Temperature stability : One-half of the greatest maximum diference of measured femparsture &l any oNe sensor.
Temperature uniformity - The maximum difference of measued lemperatures al any $ansors and tha massured
Iemperature at the refarence |ooation which ara cbsarved at tha same me or al as closa an obsarvalion lime e
passitle o determine ihe temperature patiem or homoganalty within 1ha chamber under sieaty-stale condifions.
‘Dvarall Variation : The Diference of the maximum and minimum measured emparatures throughoul absarvation
WUC® | Unit Under Calibralion
Note @ The rapoted uncertainty of measurement was included stabilfy and excluded wiformity |

Thea regrorted uncestainly of measuremeant was based on a standard uncerainty mulliplied by a coverage
Tactor K, provicing & level of corfidence of approximalely 85 %,

=olio-

wonensl
a 1158258

DQE Services Co_Lid.

D e o ; -
QE Seryices 12 5ot Ladpmo-Wenghin 35, Ladprao-Wamghin Hd.. Latpesa, Ladpran, Bangok 10230

honw ;66 (012 538 2054, Email : dygservizrsndoTgmail som

DE Servives Co. Lid
DQE Services 2 Soi Ladprao-Wanghin 35, Ladprao-Wenghin Ra. Ladpree, Ladprao, Bangkok 10230 I

Phome : +66 (012 538 2034, Email - dgeservicesindof gmail. com LT

=

CERTIFICATE OF CALIBRATION
Certificate No. :  SP21-007 Page 1 of 5
Customer :  United Analyst and Engincering Consultant Co. Ltd. (Head Office)
Address : 3 Soi Udorssuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
Location of calibration :  Laboratory 315
Equipment :  1TNV-Vis Spectrophotometer
Manufacturer :  Hitachi
Muodel = U-1900
Serial No. @ 2021-D64
1D N, = UAE WaAS 0062552
Reccived Date 1 6 January 2023
Callbration Date : 6 January 2023
Issne Date : 10 January 2023
Condition Instrument :  Used

Calibrated by : Approved by :

The calibratian seslt & apalied only o the dbove calibrated fem e was find sceanis as saeen on dase ard plaze nf calbzon miy

The measrersssi capability of the laéorstory and ity trecsbdity m recognied ratiosal standands snd (e b of measuesmion roal ed @1 the oomesposdieg

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

nanslumun
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REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 2of 5
Environment Condition :  Ambient Temperature 25 = 5 0
Relative humidity 53 + 20 %RH
Calibration method : In-house method CP-0] Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificats No. Duge date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 15757 95929 22 October 2023
Wavelength Sandand set 25806 45916 22 October 2023
Wavelength Standard sel 25758 95915 22 Oetober 1023

Traceability This certification is traceable to the International Sysiem of Unit maintained a1 Nationa -
Institute of Standards and Technology (MIST) through Stara Scientifie Limited

Spectral Bund Widthof UUC: 4.0 nm

Scan Speed of UUC ;200 nm/min

Scan Intervalof UUC: @1 nm.

Resolution of UUC : Photometric 0001 Abs,

Wavelength 01  nm.

wnanslaumuqu
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DOE Servives O, L
DGE Seryices 3 Soi Ladpran-Wanghin 55, Ladprao-Wanghin B, Laufpran, Ladproo, Banghik 10230
Phone ; +66 {012 538 2054, Email : dgesenicesinfofigmail.com v
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3 of 5
Calibration Resolts @ Without adjustment
Photometric Accuracy :
Wavelempth CRMs Values UUC Resding Correctian Uneertainty Coverage Tactor
{nm.y LAbs) {Abs] LAbs) {Abs) k
L0000 0.000 0.0000 00028 200
0.5787 0,575 0.0037 0.0031 .00
= 10490 1.0ned 0,000 0,029 .00
2.1900 2.181 Q.00 0.0080 .00
00000 0.000 0.0000 0.0028 200
i 10,5607 .558 o0y 0,003 200
1.0247 1021 0.0037 0.0035 200
2.1229 2115 0.007% 0.0081 200
(L0000 0.000 Q0000 00,0028 .00
¥ 05236 0.520 0.0036 0.0030 2.00
09634 0961 0.0024 0.0029 2.00
1.9763 1968 (L00R3 0.0070 200
L0000 0,000 000 0.0028 Fi
05191 0518 00011 00031 2.00
240 10003 1.000 (L0003 0.0033 200
1.9987 1,993 (5T 0.0084 200
0.0000 0.000 00000 0.0028 2.00
05523 0.552 (L0003 0.0030 2.00
o 10809 1.082 R 0,003 2.0
2.0351 2,031 0.0081 0.008D 2.00
00000 0000 0LO000 QL0028 2,00
0.5601 0.562 0001e 0.0032 2,00
o 10512 1.052 -0.000E 0.0030 2.00
1.9294 1923 0.0064 A y "
FHE-T8-02 RO 1711520310
DQE Servives Co. Lad.
DQE Sarvices 32 S Ladprace Wanghin 55, Ladpean-Wisghin Rd., Ladprag, Ladprc, Banghok 10230
Phome : -+ (012 338 2034, Emadl : doeservicesinfoiigmall.com
REPORT OF CALIBRATION
Certiflcate No. : SF23-007 Page 5 af 5
Wavelength Aceuracy :
CRMs Values UTC Reading Carrection Uncertaimiy Coverage lacior
(mma.) {nm.} (mm,) .| &
241,52 24408 074 I} 2.00
179,440 TR S 01,50 (14} .00
28R.TO 1580 0.70 018 200
12 335 0.72 01 200
I61.26 3605 076 alg pE11]
41848 4178 0.68 021 100
448,70 4439 0.E 018 200
43320 4525 [l .18 200
46006 459.5 056 0.18 2.00
53690 536.0 090 0i1g 2000
63794 &37.1 (2] 018 200
44074 4400 074 018 200
412 4715 072 D.1E .00
513.70 $13.0 U] {INF] 2.00
52872 4280 072 UNE] .00
74,60 3740 ) {[F.] 200
SB5.48 BB ILER 20 2.0
GRA.63 GE4.D 062 R i)
T40.27 7400 027 0.20 el 1)
T48.28 T47.5 078 018 1 1)
EUEA [ 0.5 066 o1g a0
479.70 A7E0 0,70 0ls 2400

Resrark @ < LT = Lni Uraer Calinration
- WA = Nt Avaishle
- The resalt expanded useminly sl mcsarcssel U 5 sisal o Be stindnd wecsinly of seswremen mubiplicd by ibe coverage tcinr i,
which for 2. narreal diinution comenpords @ 3 caverags (eobabl iy of apprexirasily 33%

T wnmslumugy

PA-TORGT BRI 0013081

- End of Certificate -

DMQE Servipes Co_Lid,
Dui 32 Sai Lodprecs-Wanghin 45, Lad, Wanghin Rd, Ladpran, Ladpran, Bangkalk L0250
Services o R Erd -
[Phame : 5 (012 538 2084, Email : dgeservicesinfolfigmail.com Pt
REPORT OF CALIBRATION
Certificate Mo, ¢ SP23-007 Page 4of5
Photometric Accuracy @
Wavelength CRMs Values UL Heading Correctlon Uncertalnty Coverage factor
{nm.) {Abs) (Aba) (Abs) {Abs) &
P (L0000 0.000 (L0000 (L0050 2,00
0.7478 0.743 00048 0.0057 2,00
3 (0000 0.000 00000 0.0050 2,00
- 0.8686 0.861 00076 0.0059 2,00
. L0000 (000 LA ] 0,050 2,00
0.2912 0291 L0002 0.0051 2.00
45 0,000 0000 D000 00050 2,00
00,6448 0639 00058 0.0055 .00
]
naslupmugu

FM-T08-01 ROL L1020
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Request No, 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

ROMENCLATURE : 1, Atomic Absorption Spectiophotometer *Adlent Technologies™
Mokl ABZAOFS, Serial No. MY13160004
2. Warking standard solution “Inorganic Wentures™
Multi Analyte Custom Grade Solution, Lot No. 52-MEBTOB&A0
SUBMITTED BY : United Analyst and Engneering Consultant Co., Lid,
3 Sol Udamsukdd, Sukhumsit Road, Bangehak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Perfarmance Verification of Atomic Absorption Spectrophotormater
(WI-500-02-30)

2. Estimation Uncertainty of Measurement in Analytical Chemistry [OP-513)
CALBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 ma/l at Z28.8 nm.Cd, 0.10,0.20,0.50,0,50,0.70 g/ at 357.8 nm.Cr,
0050.00,0.30,0.50,0.70 mefl at 3297 reruCu, 0.10,0.30,0 50,070,100 ma/ at 2483 amFe, 0.20,05000. 70,100,150 gl
at 2170 nmPh, 0.05,0.10/0.30,0 50,0.70 mef at 2795 nenn, 0.90,0.30,0.50,0.70,100 ma at 2320 nen b,
0.05010,030,0500.70 e at 2135 nn.Zn
CALIBRATION DATE : 2 Fobruary 2023
REFERENCE MATERIAL : Traceable to NIST *Canio Erba®, “Panfisas AppliChem”™
Cadmiurn Lot No. 1152057, Chromium Lot No. 1793209, Copper Satch No. TL170984, ron Batch No, T126087A,
Lead Lot Mo, 1227873, Manganess Batch Mo, 10922804, Midee| Batch No. T2700TAA, Zinc Batch No. TR201404
AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 58 %

The Atomic Abscrption Spectrophatometer has been calfbrated agalnsl Reference
Material traceable to National institute of Standards and Technology | MIST ) hy
Laboratory. The results are attached herewith,

Calibrated by 1

Ref, 201 526601 2600366001

Issued Date : 15 February 2003

The resulbs relate only Ba the e eriecd/catbrmed or wlue sagned.

Acheriizing the FeportCenicate and publicty of the resis escept in fUl a1e prohibied wiliss wilten permision i chisined fiom the goveror of TIETR

Head Oiffice
55 M 3 Tarmben Khlorg Ha. Amphoe Kiong Lusng,

PABLMTTO02 Revat
OfficeLaboranany Office
500 1C, Bangoes induibéal Eviate, Sukhumyit Road, 19 Prafonyothin Foad, Chatuchal, Rangmk 10500

Changeeat Fathurmchand 12120, Trailand #mphae Mueng. Changre Samitpraian L0280, Thalard  Thidand v
Tel. (861 0 2577 9000 Tel. fed] 0 2322 167280 . 115, HE T m‘umm 5225, 5117
Faw (681 0 2577 OB Fax. (56) 0 2323 #165 =;‘q.-:ﬁ|c-z_=1?asn-z M

E-madt - rurmpaigitisir.on th Webs ke ibir.coth

E-rmail : mbcgtisr onth Eevidl ; sapmalsegdiéisiron. th
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TUTSTR

Request Ne. 25-66 /0323 175 MTIC. ACL. Mo, 387 / 66 Feguest No, 25-66 / 0323 255 MTLC. ACL. No. 387 / 66
CALIBRATION DATA 2. Precision
1. Noise Lavel Element| Conc. Absorbance e, 50 |%FSD)
Eloment cd & Cu Fe Fb tin o P gD e

0 | 0U00AS | 00084 | 0.00R | D00AS | D.00A | D00R0 | DUD0BE | D.00G2 | 0.000 | 0.00E9 | 0.005 | 00003 | 2 RE
Cd .30 | DOR93 | OO0 | 0URODT | 08004 | 00004 | Du0595 | 00997 | 00998 | 00999 | 00994 | 0,100 | 0.0005 | 0.45
OT0 | DZ25R| 02229 | 02ada | 02296 | 02245 | 02255 ) 02255 | 0,551 | 0.2251 | 0,220 § 0.2 | 00007 | 0.33
0,10 | 08 | DUCO8T | 000 | 0.00HE | D.008E | D001 | DU00RE | [.O0ES | 0007 | 0.0085 | 0,009 | 00006 | 7.25
Cr 050 | 00EST | 0u0a65 | 00255 | D.0E70 | 0.0266 | (0258 | 0.0251 | (.0@s2 | 0.0874 | 0.0063 | 0,026 | 00006 | 2.25
070 | 00573 0.0590 | 00580 | 0.0576 | 0.0578 | D.O5TI | 00595 | 0.0559 | 0.0584 | 0,08548 | 0,058 | 0.0009] 1.51
0.05 | 0.OCES | DUOCEA | D008 | 000TS | 0.008E | 0J008S § 0,008 | 00080 | 0.0087 | 5.0092 | 0.008 | 0.00D5 | 5.05

00020 | ooooo | oooe | oooo0 | 00009 | ooxn | -ooms | -oooez
0005 | oooos | oooos | aoo0s | ooma | oome | ooooz | -oooes
00014 | oooos | oo | -0o00s | noois | ooooe | 00004 | 00015
oogn | -0ooog | 0003 | -0oowo | oooos | oooss | 00008 | o0os
00020 | 00012 | ooood | oooos | 00004 | oooni | 00024 | 000
poozt | -pooil | ooott | oooos | ooooe | ooose | o000z | -0om3

Qooi7 | D000 | DOOOL | 00015 | 00000 ] 00007 | o000 | 00016 cu | 030 | noaso] ooesa] ooaze| nosze| noas | oosz] oosze| oiosar | poazr| 0.0a36] 0.003] nooos| 141
Doo2q | 00012 | 00004 | 00002 | 00006 | -0.0005 | 00012 | -0.0019 .10 | o.oean | oosaz| ooeen | noset | n.oerr | ooses | o.ose0 | 0002 | o.0sea | 0.0se0] a.00s | nooos | n.es
00011 | 00002 | 005 | 00004 | ooosa | ooood | -oo00s | -0omy 0.0 | 0.0109 | 00104 | 00087 | 00100 | 0.0087 | ooesa | 00102 | 0ooez | o.0094 | 00100 0.010| nooor | 7.53
Absorbance GO0I7 | 00000 | DOOOY | (OODA | D00 | DOOIS | 00000 | -0oa2d Fer OL50 | 00456 | 0042 | 00450 | 0.0459 | 0.0450 | 00855 | 0,055 | 0.0a41 | 0.0046 | 0.0444 | 0,005 0.0006 | 1.27
00019 | 00004 | oooos | ooood | oooos | oooag | 00005 | 00016 100 | 0.0904 | oos01 | 0:0891 | 0.0eTs | 0.0873 | 00801 | 0:067s | 0.0886 | 0.0879 | 0.0001 | 0.088 | 00012 | 1.34
00006 | -DOCES | 000D | 00005 | 00008 | 00004 | 00013 | -000ie 0:20 | 0.0093 | oows | 0on0a| nosoz | e.osoa | ooos | conaz | ootos | oenas | aonir | oo ] nooo | ses
00018 | 00019 | ooo 00009 | 00006 | 00010 | 00004 | 00017 Pie | 070 | 00384 ) DOGSS | DOGSE | 00520 ) 00558 | (,0568 § (0556 | 0.0351 | 0.0243 | 0.0250 | 0,034 | 00007 | 202
00019 | 00006 | 00011 | booos | ooot | ooood | nooos | -nooos 1.50 | 0.0709 | o.0718 ] 00706 | n.or13 | o.osss | poris| ooriz2 | 0oT13 ) 0.0715 | 00719 ) 007t | 0ooos | 0oo
aoes | oooes | oooos | ooowz | -ooooz | oooiz | oooos | ooon 005 | 0.0115 | ot30] 00031 | eoa27 | 0.o13s | 00136 | 0.0024] 0.0133 | 0.0024 | 00130 ] 0,013 | oooos | 4.8
a00es | o001z | oooos | -pooor | ooond oo01& | -oooz | o013 Mn 030 | 00709 | oT00 | 00714 | 00704 | 0700 | GOS8 | 0,07 14 | Ou06sd | 0.0e%E | 0.0700 | 0070 | 00007 | 0.9s

O.00 | 00619 ] DG5S ] 01686 | 0 E3H] 01686 ) 001614 ) 001632 | 001614 | 01636 | 0.1652 | 0.163 | 00014 | DES
0,10 | 0.0113] 00105 | 00113 )| 0.0110 | 0.0110] 00113 ) 0117 | 0212 | 0.04007 | 0.0007 | 0,011 | 00004 | 345
Wi 0.50 | 00509 0.0517 | 0.0508 | 0.0502 | D.O517 | D.0514 | 00514 | 00525 | 0.0518 | 0.0503 | 0,051 | 0.0007| 1.36
LO0 | 0.0F97 ) D100 § 01006 | 0000 | 0.05756 | 00598 § 0.1007 | 0.1000 | 5.1013 | 0.0993 | 0.100 | 0.0006 | 0.55
005 | 0.C0515 | 0u0309 | 0u0322 | 0.0304 | 0.0329 | 0.0312 | (0313 | 0.0219 | 0.0208 | 0.0311 ] 0,031 | 00007 | 235
Zni 030 |0.AT05) 0.1728] 01638 | DA693 | DATI1] 0AT04) 01704 | CATO7 | 0.1708 | 0.1688 | 0,170 | n.0012 | 0.0
070 | 03559 ) 03572 0.3548 | 03550 | 0.2559 ) 0,3550{ 03579 | 0.3552 | 0.3574 | 0.3573 ] 0.356 | 00011 | 0.3
Continue 3/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

00020 | 00004 | 00009 | 00008 | 00005 | G0012 | -D0012 | 00013
00M0 | 00015 | 00002 | 00004 | G0017 | 00001 00018 | -Lo013
Q06 | 00011 | G00S | 00003 | Q0007 | 00085 | -0.0006 | 0006
00001 | 00007 | 00009 | 00003 | 00008 | 00008 | 00000 | D001
feeerage Absorbance | Q002 L D00 000 000 0001 .001 -0.001

Continuee 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The: resalts relace: only to The fiems eeeddcalErated o valus audy - The resis relie only 20 The liems testedcabried or value amired

Advartisng the ReperuCanificae srd puslicty of S resit sscepn in full sse pmtibited wnless wiitten permiskon B obtsned from 1he g of TIETR Achrartiing the fepors Tedtficsts and puslicty of the revults sscept n full se probisted unles wetten perrinion & chtsined from the s of TS
FRABLMTCO0Z Reved FRUSLMTCO0E Rired
Head CFfice OfficeLaborarary offica Head Office OfficerLaboratony Gffice
3 M2 5 Tambon Khlong Ha, Amphoe Mhiong Luang, 5of 15, Bangpoo indusiial Estate, Sukhundt Fead, 196 Phahoryuiin Rosd, Chatuchak, Bengiok 10000, 3% Mu 3 Tambon Fhlong W Amphoe Khong Luang. 3ol LT, Bangpao Indusirial Extate, Sukhurmdt Road, 194 Phahonyoitin Roed, Chatuchak, Bangok 10800,
cnm_.mtpm_-:.mun L2120, Thadans a.mx.:l.k..:grn,:,w_m1m Thelsg  Thalad v . Cra"gw.al Fathiamthani L2LE0, Thadand ::mmmrm‘:w q..am A0, Thadard  Thadand v .
S Loimae et enmleumues s g LA el
Emall : rumpakgtstr.ortn Webstewsa istronth E-mal - macplise o th E-mad, ; surmetendtitnonth E-mal : nampaigticy orth Webdtawww istrorth  E.mal © micgrstr.orth E-miall - SUFTaleaglist orth
TITISTA TITISTR
Request No. 25-66 / 0323 375 MTC, ACL, Mo, 387 7 66 Request Mo, 25-66 / 0323 475 MTC. ACL. Mo. 387 / 66
3. Trueness 3.4 Reading on wavelength- iron (Fe) at 2483 nm.
3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm. |Element | Standard Value of FM | Aeading | Emor of Measurement | Ermor of Measurement | Unoertainty
Element | Standard Value of FM|  Reading Erroxr eof Measurement | Error of Messurement | Lincertaingy {mg) img1) mgel) 0] (mg/1)
gy ] {mg/l) 134 )] 0100 0.05%5 0005 500 £ 0.014
002002 0021 0001 4.9 + 0,005 Fe 0.500 0478 40026 520 £ 0016
cd 0.30030 0298 D002 (ki + 01005 1,000 0.950 14050 5,00 + 0029
0,70070 0575 (025 67 + 008
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. Elament | Standard Value of AM| Readng | Emor of Measurement | Emor of Maasurement | Uncertaingy
Elerment | Stendard Value of AM | Readne | Emor of Measurement | Emor of Measurement | Uncestainty (g} (g} img/) (3] (1}
{masl) (ma imgel) %) frrgt) 0200 D207 0007 350 + (014
01000 Q.10 0001 =] + (00 Fix OO0 0673 0.027 386 0030
< 03003 0293 0,007 243 = (012 1500 1417 RLE] 553 = 0061
0.7007 0598 0,053 752 + (S
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm, Element | Standand Value of | Reading | Eror of Measuremnent | Eror of Measurement | Uncertairy |
Element | Standard Value of i | Peading | Eror of Measurement | Ermr of Measurement | Uineortainey mgl) (mgfl) (gt} (%) (gl
g/ (g gy %) fmgh 00855 0,005 0,004 151 + D005
0050 0.046 0004 £00 + (003 Mn 0.29570 0204 00057 1.90 + 0,007
Cu 0300 0285 -1 A6T + 0009 QLESR30 A -0.0053 0.76 + (s
Q700 0574 0025 371 + 000
Continue 4/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE Contlnue 5/5
INDUSTRIAL METROLDGY AND TESTING SERVICE CENTRE

Tha rembs ralabe only bo the Hem tesed/caliorted o walue axigned The rewuiss relate orly to the tems tested/calibraned of value asiysd
Advartisng the RepotTertificate and publicky of T resulis escegd in Tl o prohibited unless wiillen parmission b obts red from the govesos of TISTR fchourtising the eport/CenMiome ond publicty’ of th st dospt i full am probinited urles wiitien pesmission s chained em the gewmer of THTA
FRUBL MTCO0Z Rev d FRLBLMTC 002 Farv 4

Haad Cefice CfficeLanarsinny Ofice Fieed Office Cffice/Laborrtony Offica
35 M § Tambon Khiong M Amphos fhiong Lusng. 5o 1 Bangpon incustrel, Estate, Sukbwrmt Boa, 150 Praharymr Roed. Jratuchak, Sengaok 10900, 35 M 3 Tambon Khiong Ha, Amahos Ncng Lusng, 508 12, Beangpoo Industital Estabe, Subhurredt Raad, 13 Phahoryttin fned, Cratuchal, Banghok: 10500,
Changwat Fathumthani 12030, Thaland Amgphos WMuare, Chargwa Samuiproban 10280, Thalard  Thaland 1] Changwat Pathuriban 15130, Theland Amnhos Muag, Charseal Samoipekan 1EH0, Thaland  Traland v
Tl (561 O 25TT 9000 Tt [65)0 2523 1673-80 e 115, 116 T mqu 53325, 5217 Tl [68) 0 2577 5000 Tek. [68) 0 3535 67200 et 115, 116 I‘mhmm”"z:_ T
Faz. [#) 1} J57T 9000 Fas (461 G 2023 9185 fat-\f ! ﬂ Fax: 1861 0 2577 9009 Faw, (841 0 2329 9163 Fam, (6] 01,2579 3592
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Request Mo, 25-66 / 0323 5/58 MTC. ACL. No. 38T / 66
3.7 Reading on wavelength- Mickel (NI} at 2320 nm.
Elerment | Stardard Value of FM|  Reading | Emor of Measurement | Emer of Measurgment | Uncestainty
(el gl Ima/1) (%) ()
01001 0103 0008 290 + QM3
M 0.5005 0501 0:001 010 + Q0B
13010 0987 0014 140 + 0032
3.8 Reading on wavelength- Zinc (Zn) at 213.% nm.
Element | Standard Value of AM| Feading | Error of want | Emor of ent | Uncertainty,
(g1 [ma/t} {mgl ] {mgel)
0050 0006 0000 L] 20013
In 0300 0311 a1 367 = D013
0700 0665 0055 500 = 0019

Rermark @ The repomed uncertainty uanewdndumuwﬁkwm;wmaa{zm-ﬂ
wehich gres 2 bevel of confidence of approdmately 954

Calibrated ty

Approved

by.

Senr RIS T

Acting Director of
Analytical Chernistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTIMG SERVICE CENTRE
End of Certificate

Head Cffice

5 Mu 3 Taminon il Ha,
Chargwa Paduemi H
Ted. (66) 0 2577 #0000

Fan. [66] 0 DO

Emiall : rurnpedatn ons Webnlacwwe Betrons

The esulzs relate oedy
Advertising the Repom/Ternficats and publicty of the niiults sscagt in fiall am prohibited unlss weithen pesmission |5 obtzined fom the gewmer of

o vabam o,

e

svghee Kk Lusng,
30, Trailand

boratory
Sl 1, Bangpoo: Indusirial Estate, Sukrunmdt Road,
Amphoe Musng, Crangeat Samatpoian 11250, Thadend

Tl (600 0 2323 167280 ma. 115, 114

Fas. (6810 2325 3168
E-eradl - micgtistr.orth

Office

124 Frahanpothun Resd, Thatuchak, Bengaok: 10500,

Tewtand

Fae {56) 0 2579 6592

Fr B pTC.o0 feaa

1BNETmIURH -

E-mal 2 suralesgtistronth

Cert. No.: ZATMa7Te

Equipment - Incubatar
Condition As-Received :  Usad |lam
Fofarance : 2I04-M550C-1

Fage: Zof 3

Procedure Used ;-
Cailibratian were conducted using calibrasion procadurs CP-OTOZ acconding 10 Bract MessUramant
mathod with Data Acquisition which conmectsd with Resislance Tempamsiure Detecior | RTD ).
The temperature scala used was based on ITS-80.
Condition of this result of calibration
1. Referance atandard insirument:-

Instrumeni Model rial Cert, Na, Due Date
1 ) Data Acquisiticn 3g97ZA MY A5 481 23LMET 25 Feb 2034

2. This certificale is valid cniy to the item callbrated on date and place of calibrasion.
3. This cartificalicn i traceable ta the ntemational System af Linit

Resylt of Calibration :- | * ) Without Adjustment
Function of WUG* ; Teenparalun Source
Fresh air setting : Not Available Environmant during calibration
Beginning Finished
Temp. {°C ) 25 26
f REL Humid. { % | 57 7]
] - AC Supply { Vot | 20 220
o 3
i a st R Fel. Sad,
" ? i 1D Na:
H 1 19RTD-2/1
| 2 1968TD-22
2 3 18RTO-2E
4 18RTD-2i4
5 18RTD-2/5
& 19RTO-2/6
¥ THRTD-2T
Proba Instillaticn Details : Disinn of Charmbar : 8 19RT D20
= 50 em D= a5 m B (rel.) 19RTD-20
b= &0 o W= 084 m
t= 50 H= a8l m

Capacity = 026 m

mnms'l:in-

A
Fomilh
TECHNOLOGY PROMOTION ASSOCIATHON (THAILANDLJAPAN)
CANRICHEA TE SRR Y HOES 3 KUUIPMEN ABHATION AN TESTEYL: SERYVHES ?’E\\"\

T PATTANAKARN ROLES00 151 NLUANG BANGKOK (02501

HEC-TRA-TIATTRES

Cari. No,: Z3TMETE

Page: 10of3
Certificate of Calibration
Equipmant | Incubator
Manufacturer : Mammest
Mol ; IPP 260
Serial No. - WE1E.0187
1D Mo : LUE, MIC, DI85
Submitted by ; United Analyst snd Engineering Censullanl Co. Lid
3 Soi Udomsuk 41, Sukhumadt Read,
Bangchak, Phrakhanang,
Bangkok 10260
Logation : Microbiclogy Laborstory
Received Order - 11 April 2023
Calitsration Date © 12 mgril 2023
Ambignt Temparatures | [2@x10)°C
Relative Humidity : [50430)%
Calibrated by : Freecha Hiahib
Approved by :

Aoproved Sigratory
fP'\umll:ﬁ:n Tameyakul
b

{
1/} Malee Butkruea
1} Suwit Imjai
Issue Date - 24 April 2023
The Uncertainbes are for a e probahilify of approsi B5%

This cemalicais o
Appre=at

e e s ctber faan i full, s oo wk e prioy s

e beid o Corpuraie Serres 3 ; Equivars Cabbraton o Tesing S

wmm3lumuny

Equipment ; Incuirasar Cert. No.: 23TM3TE
Condition As-Received : Used itern Page: 3af3
Reforenca : 2304-01550C-1
Resull of Calibration 2= { * ) Without Adustment
Function of ULC® : Temperature Source
Fresh air setting : Mol Availabie
Calibragion | UUC* LU Temperaiure Tempearature | Overall "
Paint Setting | Reading stabllity unifgrmily  (Varation| Factor
() | qtey ] ie) (£°C) G} ic) k
30 | 350 | 350 0.052 0.53 060 z
Calibratan Mrasured T e}
Paint Positian o
(C) 1 | 2 | 3 [ &« ] 5 [ 8 [ 7 ] 8B Jomd)| (+c)
350 [350ee [ 35148 | 38617 | 35140 | 34604 | 55503 | 24773 | 35068 | 3a802 | 0.0

Awerage” : The avarage of 30 vakies in esch pesilicn.

Temperature stability : One-half af tha grastest masimum dfarancs of messured Mmperaiins b ary one ssnsor
Temparaiure uniformity : The maximum difference of measured temperatures @l any SENE0MS and tha messaran
tampersbure ai e reference lecation which are obsaned at the same time or &t as dose an coservation ims as
possible o delermine Se lemparature pafienn of homoganaity within the chamber urder sleady-stale conditians.
Onvarall Viariation : Tha Difanancs of the maximum and minimum measured fempenalures throughout observation,
UUG* @ Unit Under Callbration

Note - The reparied uncertainty of measurement was included shabilty snd excluded unilonmity .

Tra repariad uncarisinty of measuremenl was based on a standard unasrainty multiplied by & coverage
factor &, providing @ lesed of confidence of approsimataly 95 %,

.ollo-
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TECHNOLOGY PROMUOTION ASSOCIATION (THAILAND-TAPAN)
CORPORATE SERVICES % FQUTPNENT ©

MR ATHIN AN TESTING SER

£ PATTANAK ARN RO, SLUANL LSO, SUANLLANG BANGEOK

TEL

AEO-TELTIAT
M OFAN 02715 rSp——

Cart. Mo, 23TM152

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

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

Banghok 10280
Location : Microbialogy Labaratony
Recaived Order : 185 Fabruary 2023
Calisration Data | 15 February 2023
Ambient Temperature : (26+101%C
Relative Humidity : (S0+301%
Calitrated by © Suradt Irnjai
Approved by :
i ) Pomitipoa Tameyakul
-:flmme Butkrues
Issue Date ; 24 February 2023

The Unceriainties are For & confidence probahility of approximately 95 %

This be eprdscnd ot than

posie fere oo 3 ¢ By

. ExmEm with fac prioe wrikee

Col ations il T :‘éﬁmﬂ“ﬂ’uqu

Equipmant | IncuDatar Cart, No.: 23TH162
Condition As-Received - Used Hem Page: 3of3
Rafarence : 2302-028500C-1
Result of Calibration ;- () Wihout Acjusiment
Function of UWIC* ; Temperature Scunce
Fresh air setting : Cloas
Callbration | UL [r=g Tamperature Temperature Ovarall Covarage
Paint Seiting | Roading =stability unifarmity Variation| | Factar
['C} (] (%) (="} () [ [£7C) L]
3540 354 354 0.037 0.56 0.86 0,30 F
Calibratian T ("c})
Point Position
{C) i [ 2 [ 3 1 & [ 5 T ®& [ 7 | & [o6iey
380 | 3528 | 35308 [ 38116 | 35453 | 34700 | 34786 | 36716 | 34657 | 34.898

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

Temperature stability : One-half of the greatest masimum difierence of measured JIMDErEIUNE L By CNE BaRSCT,
Temparatura unifarmity : Tha masimum dilference of meaasured iemperatures at ary sensors and e measured
temparature at the relerence location which are obaanmed al e same ime or al as dose an ohsenation ime as
passiila to determine the temperature patiern or homoganalty within tha chamber under sieady-slate condilions.
Owvarall Variation : The Differance of e maximuim and mirimum messured Emperatures throughout absenation,
WUC® @ Uni#t Under Calibratan

Naote | The raported uncerainty of measurement was included stabiity ang sacliadad unifonmity |

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

=0l

ena@slumuny.

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

Procedurs Used :-

Calibraion wars conducted using callration procedure CP-OTOE accordng lo direcl measurement
mathed with Data Acguisilian which cormecied with Resistances Temperature Datector [ RTD )

The temperature scala used was based on [TS-80.
Condition of this result of calibration
1. Refarerce slandard instrument:-

Instrumant Modal arigl Ko, Cert. No. Dua Date
1) Data Acquisisian 344728 Lagiceiecthh] ZILMIBS 26 Nov 2023

2. This certificabe is valid only ho the tem cakbrated on date and place of calibration.
3. This certificalion is iraceable to the Intematianal Sysiem of Unit

Result of Calibration .- [ * ) Withoul Adjustmant

Function of UUC* : Termparaling Sourca
Fresh air setting : Ciose Enviranment dufing calibration
jinning | Finished
i Tamp. | “C ) 22 23
REL Humid. { % ) a5 &1
AC Supgly | Vali } 231 231
i 3 Ref, Sta.
Itlan - £
Paalia ID No.:
= * 1 PORTO-2i1
2 20RTD-2i2
3 FORTO-2i3
Peotie Installation Datads : Dimension of Chamber © 4 HORTO-2i4
&= 80 .em o= e 5 0RTD-25
b= B0 cm W= o4 m 6 20RTD-208
es B0 cm Ha= & m T 20RTD-27
Capacity=  GLE3  m 2 ADRTE-210
8 fraf } I0RTD-25
1
wnanslun
o
e . . , £,
TECHNDLOGY PROMOTION ASSOCTATION (THAILAND-TAPAN)
CORPORATE SERVICES 3 BQUIPMENT CALIBRATION AND TESTING SERVICES m}f
1S PATTANAKARN ROAD LANLLANG SLUANLLANG DANGEOK W30 g b
e Bl
TH -1 FAN b CRLEIRATION i

Cert. No.; ZaTM1B3

Page: 1af3
Certificate of Calibration 3
Equipment : Wiater Bagh
Manulaciurer @ Memmert
Madal : WHME 14
Serial No, : L416.0805
0 Mo, ¢ UAE MIC 0032580
Subrmitted by : Uritad Analyst ard Enginsering Consultant G, Lid.

3 Sai Udomsuk 41, Sukhumvit Resd,
Bangchak, Phrakharang,

Bangkak 10260
Location : Microiniclogy Labaratary
Recelved Ordar 15 February 2023
Calibration Date : 13 February 2023
Armbient Temperature ; (26 £10)C
Relative Hurmidity : (a3 )%
Callbrated by : Suw imjs
Approved by

A

() Pormthippa Tameyakul
[ /) Maloe Butkruea
lsBue Dake : 24 February 2023

The Uneertninties are for 5 confidence probabdiity of approcimarely 95%

wries

nmslumugy

Thds cunificata raay ol b saprvduced oier s i Tl sucs t+

Approrval of e hasd of Carpors Sarvices 1 Eqaipreen. Cabbrason snd Ta
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Equipmant ; ‘Watar Bath Cart. Mo.: 23TM153
Caondition As-Recefved :  Usad |fam Page: 2af 3
Reference - 2302-029500C-2

Procedurs Wsed .-

(Caibration were conducted using in-house callbration procedure CP-OT0M  aceording lo direct
measurement method with Data Acguisition which connected with Indusirial Pletinum Resisiance
Tharmometer | IFRT L

The tempersture cale uged was based an [TS-90.
Condition of this result of calibratlon
1. Reference standamd instrument:-
Instrument Madel Serial o, Carl, Na, Due Date
1) Data Acguistion ET2 MY ES003411 Z2LM165 26 Nov 2023
Z. Théz centiicals i valid only 1o the item calbrated on date and place of callaration,
3. Thig carification @ trecasble 1o the Intematonal Sysiem of Unit,

Rasult of Cali w4 T) Withoul Adustment
Function of ULC* ; Tamperaiure Saurce
Envirenmental AC Voltage Supply
{c) (%AH. ) { Volt )
Beginning of Calibratlon 22 B 231
Finished of Callbratien 23 &1 231
Red. Std.
Positian : e
1 4BM553-001
T T
P il Stret) T z 4E04538-002
- ret. -
~ 4 ~ 3 AB14539-003
o S T 4 AB04529-004
Sirat.) AB04538-005
Froet

wnenlun i

TECHNOLOGY PROAMOTION ASSUCIATION (THATLANILJAPAN) m
AWYMES T

CORPORATE SERVICES 3: B0
53444 PATTARAKARN ol

ST CALERRATION AND TESTI?

8. SHLANLUUANG, SLTANLLN NG BANGK DR 1025
FAY, B3

MELTRLTEA MG
EALIEATIH @

Cart, No.: Z3Tk184

Page: 1of 3
Certificate of Calibration
Egquipment : Wiater Bath
Manisfactirer | Mirienert
Model @ WME 14
Sarial No. : L416.0812
D No. UAE.MIC.CO3/2560
Submitted by : Uritad Analyst and Engineanng Consuliant Co. Lid,

3 Soi Udomsuk 41, Sukhumyit Raad,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Microbiclogy Laborabary
Recaived Ordor | 15 Fabnaary 2023
Calibration Date ; 15 Fabruary 2023
Ambient Temperature : (BT
Relative Humidity : (60 &30 )%
Calibarated by : Suwil Imjai
Approved by :
[ Pamthiopa Tameyakud
[#) Malea Butiruas
Issue Date - 24 Fearuary 2023

The Uncertainties are for o confidence probability of approximately 95%

e epmnduced oiber

exoops ek ibe prioe

e .,«..Wﬁmuqﬂ

Equipment - ‘Waler Baih Cert. Mo 23TM153

Condition As-Received : Usad lfam Page: Jafl 3
Referance - 2302-028500-2
i = (") WUl Adusiment
Function of UL : Temparature Source
Calibration uugt uugt Averape” Standard Reading | °C |
paint Satting Reading Paosition
=S {C) () 1 | [ 2 | ] [ sqror)
445 448 4.5 40453 | adaar | asdoe [ adarr | asame
Calibration Coverage
i Unbformity | Stabllity | Uncertalngy] =
(%€ {"¢) [ 0] [E 8] k
445 0.078 0.038 015 2

Average* : The awaraga of 30 values in each pasition

Unifarmity : The maximum diference of measured femperatures al any sensors. and the massurad emparatuee
At the ralerence lcation which are chserved al the same time or at as close an abserdalion Bme &5 possibla
1o daberTring [h lemparatune palbam ar homogenaity within the chamber under sisady-staie conditions,
Stabliity = Ona-half of tha graatest masimien diferance of measured tamperature = any one probe.

UUC* : Unit Under Caliaration

MNote : The reparied uncersmty of measuremant was included stabiity and seclsded unifarmity,

Tha reporied uncartainty of measuremant was based on & standard uncertsnty mullipled by &
coverage facir k, praviding a level of confidence of approximately 95 %

-ola-
L
wneslum
Equipman : VWater Bath Cort. Mo.; ZITMIB4
Condition As-Recaived :  Used |lam Page: 2ol 3

Raference : ZI02-02850C-3
Procedure Used =
Calibration wana conducied using in-house caliration proceduns CP-OT04  according bo direct

measursmant methed with Data Acouisition which connaectad with Industrial Plalinim Fesktancs
Thermametar { IPRT }.

The iemparature scale used was based an ITS90,
Candition of this result of calibration
1. Raterance standard instrumsaril.-

Instrument Madal Surinl No. Cart. Ho. Diia Dats

1} Data Aoquisiticn 349T2A Ry SEH034 11 22LM1ES 26 Moy 2023
2, This certificaie is valid caly 1o the ftem calbrated on date and placs of calibration.
3. This canificalion is iraceable to tha intematanal System of Linit
Easult of Callbration = {° ) Without Adusiment

Functlen of LUC® @ Temperature Saurce
Environmental AC Valiage Supply
(=] (%AH { Walt )
Baginning of Calibration 7] 65 =1
Finishad of Callbration 22 53 zan
1 Ref. Std.
Fositian -
1D Ma.2
— i 4B04538-001
] S 2 4804538-002
P
£ ~
T St 5 A 3 AB04538-003
4 4804530004
Bjrer} 4804538005

Frood
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Equipment - Water Bath Ceft, No.: 23aTM184
Caondition As-Received @ Used lism Page: 3ol3
Reterance - Z302-02950C-3
Result of Calibration ;- (") ‘Without Adjusteent
Function of UUC* : Temparature Sounce
Calibration [T=g uuc* Awerage” Standard Reading | C |
paint Satting Reading Position
(G g (’c} 1 | 2 [ 3 [ 4 | Siret)
445 44.5 446 44520 | 44500 | 44498 | 44552 | 44530
Calibration Coverage
Wikl Unifarmity | Stability |Uncertainty| =
["C) {"C) [£°C] (£°C) [
44.5 0.077 0.087 0.5 2

Average” | The avarage of 30 values in each position.

Uniformity : The maximum dilfaranca of messured lsmparalures al ary sansoes and the measured iemperature
at the raference location which an obsarced 8t the same me or at @s coss an chsenm$an time as possibie
to caterming tha temparature patiern or homageneity wilhin the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured tamaersture at any ona prebe.

WUC" ;Ui Under Calbralion

Note : Tha reporied uncanainty of measurement was incuded #lablily and excluded uniformity.

The réporied uncarainty of measurement was based on a standard uncerlainty muSpled by &
Caveraga Tactor &, providing & bevel of confidencs of approvimatsly 85 %,

~ofio-
L
nenslunin
Equipment : Hat Ajr Owan Cart. No,: 22TM10ED
Condition As-Recalved :  Usad fam Page.: 2 of 3
Reference : 220T-02450C-1

Procedure Used :-
‘Calbration were conducied using calbration procedure CP-OTO? according (o direct massueamean|
maihod with Dala Acquisilion which connected with Themmocouple Type T.
The temparatiae scala used was Dased on ITS-80.
Candition of this result of calibration
1. Rafenence slandand instrument.-

Ingtrumant Model Sarial Na, Cert Mo Due Date
1| Data Acquisition ET0A MY 4ADG0450 2ZLMaE 28 Mar 2023

2. This carsficate |5 valid anly ta tha ibam calbrated on dale and placs of calibration,
3. This certficatian is fraceable ta tha Intamational System of Uni,

Result of Calibration -- {* ¥ Without Adjussmant
Funetion of UUC® Ternparature Scurce
Frash alr satting : Chse Envirenment during calibration
PSR E R Beginning Finished
I 4 Temp. [ "G | 28 T
REL.Humid. [ %) 65 8
o B AT Supply ( Vall ) z20 ER
i Ref. Sta.
Position : e
" 1 22-14TC-01
2 2E-14TC-02
3 2E-14TC-03
Probe installation Details : Dimension of Chamber | & 22A4TC-04
as &0 em b= oda  m 5 22.44TC-06
h= 0 om W= 055 m ;] 22-14TC-06
L H= 048 m 7 22-14TCOT
S 2 a 2214TC08
i R 9 [ref) 22-14TC08

tnmﬂaimu-

2L

ey

— 1

ENT CALIBRATION AND TESTING SERVICES =<’-'-"F_-.:§"»J
UANLUANG BANGRON 10750 At

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN)
CORPORATE SERVICES 3: EQUIT
A PATTANAKARN B
I

T
ALIIRATION B0

Cerl. No.: Z2TMI05D

Page.: 1al 3
Certificate of Calibration
Eguipment : Het fir Cven
Manifectisrer Meammari
Model - UF 110
Sarial No. : B416 1008
0D M. - LE MIC 02503655
Submitied by : Uniled Anaiyat and Enginesring Consulftant Co. Led.

3 Soi Udomsauk 41, Sukbum® Road,
Bangchak, Phrakhanong

Bangkok 10360
Loeation ; Carmidor 3™ Flace
Received Order : 11 July 20322
Calibration Dabe | 11 July F0zz
Ambaiant Temparatire ; (26410)°C
Relative Humidity (50230) %
Calibrated by - Praecha Hiakib
Approved by :
| 4 Pamthippa Temeyakul
{# ) Malee Butruea
[ ) Suwit Imjai
lssun Date : 18 July 2022

The Uncertainties are for o confidence probahility of approsimately 95%

Equipment : Hat Alr Cwan Cert. Mo, 2271060
Caondition As-Received Ltmad |berm Page.: 3af 3
Reference ; 2207-02450C-1

Resalt of Calibraticn :- [*} Withaut Adjustmens
Function of UUC®;  Temparsture Sourss

Fresh air setting : Closa

Callbration | UUC* 1y Tomparaliung Toemperalure Overall Coverage
Point | Setting | Roaging stability uniformity Variation 1 Factar
el 3] (e (270 [y {"Ch [£C) k
106.0 105.0 105.0 0.18 D48 0,53 1.1 2
1700 1rea 170.0 024 L6 13 1.1 2

Calibration Measured Temparatura | “C )
Pairl Pasition
LC] 1 a 3 4 ] E T B A jral.}
1060 105390 | 104800 | 105.3650 | 105.064 | 105081 | 105007 | 108762 | 104626 | 104987
1700 170726 | 170.18% | 170,781 | 170.255 | 1700358 | 170.244 | 169.616 | 169.682 | 170166

AvVarage® | The avarage of 30 values in each poston,

Temperature stability : One-half of tha grestast maximum diferance of measured lamperature 8l ary one senso
Tamperature uniformity : The mawmum difference of measured femperatunes @ any 5ensors and the measured
temparalure af ha ralerence lecalion which are pbsareed = the same lime ar a1 as cose an chservation Sme as
possbie to defarmine the lemperaturs patiern o hamogeneily within the chamber under sleady-stale condilions.
Dyarall Variation : The Difanancs of the maximum and mnimum measued iemperatures: throughout observalion
WUG" = Unit Uinder Calibration

Male © The reported uncertanty of measuremant was inclided stebiity and axcludad uniformity .

Tha raported uncanainty of maauramant was bassed on & standard uncertainty multiplied by a coverage
factar k, prowiding a level of confidence af apprasimately 85 5,

-olo-
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£
TECHNOLOGY FROAMITION ASSOULATION (THAILAND: JAPAN)
CORPOLATE SERVICES 3 EQUIFMENT CALIEATHIN ANTFTESTING SERVICES }_t‘(f";s\.\""\._\;r
I g b

53404 PATTANABARN BOAE 50113, 5t LA MLLLARG BARGIK O DI280

HEC-TISHTIS TS

TH GALIVRATION 683 Equipamant Autaclave Cert. No.: Z3TMTE3
Condition As-Received :  Usad Hem Page: 2af3
Rafarance - 2304-04610C-2

Cert, No,: 23TMTES Procedure Used =

) . . Puge: 1003 Calibration were congucted using in-housa calibration procadure CP-0T03 ssceeding fo direct
Certificate of Calibration measurement mathed with Data Acquisinon which connacted with Thermooaunle Type T
The temperature scale Ugad was besad on IT5-60,
Equipment ; Autaciave Condition of this result of calibraticn
1. Reference standard instrument:-
Manufacturer : ALP Instrument Madel Serial No. Cart, Ko, Due Date
1) Data Acguisilion 3497248 WYESDOI4 T 22LM1ES 26 Nov 2023
Moded - CL-d0L 2. This certificate is vakd only 1o Be tem calibrated on date and place of calibration.
3, This certification is fraceable to the Inlemational Systam of Una,
Serial Mo, - AOATEN 4, This rasult of calibration covers [sboratory aubocisves for he sterilzation of goods and material which
could ba infecied wilh arganisms categorized as Hazard Group 1, 2 and 3%
il No. - UAE MIC 262583 (** = Calegorization of pathogens accarding io hazard and calegonies of containmant, second edition, 1950 )
W does not cover atociaves for use with material infiec with crganisms in Hazesd Greup 4, for which
Submitted by : United Analyst and Engineering Consultant Co. Lid. camplete corlainment and stedlizetion of infecied condensale is considered 10 be essential
3 Bai Udomsuk 41, Sukburmvil Road, This resull of calisrafion does net apply o steslizers or disinfectors used for medical, dental, phamacedtical
Bangehak, Phrakhanong, or vaterinary purposes. which are direciry concermed with patiant care, ar thase used for fabrics suljected 1o
Bangkok 10280 sierilzation which are required 1o be dry at e and of cycha,
Lisaklans Micrabiciagy Labratory (301) Result of Calibration == { ] Withoul Adjustmant
Function of ULC* « Temparature Sounca
Recalved Order : 27 April 2023 Envircnmantal
Calitration Date ; 27 April 2023 Ik | (C [(mRA ] (val)
AMEEANE | ST (2E410 )70 Beginning of Calibration | 27 80 220
AR MM (A0 230} Finished of Calitration 27 58 220
Calibrated by : Prasgcha Hiahit Ref. Std.
Pasitian Dascription 1D o
1= |Canfer of chamber 18-207TC-04
Approved by : 2= |Temperature sensor 18-20TC-08
3= |Eshaust part 18-20TC-08

{ ) Pamthippa Tameyakul
i+ ) Malee Butiruea
{ ) Sanwit Imjaé

Issun Date ; 11 May 2023

The Uncertainties ave for a conlidence probabillty of approcdmately 93%

This cartiflcats niay ret e repredncod o fuan in il evorpa with B priar wiimes

ha bead af Croponds Serviom & : Bquiprent Culbration asd Teiing Sorvies -

v v
enaslunugy wenaslunugy
A 0053944 a 1159968
Equipment : Autoctaye Cort. No.: Z3TM7ES
Condition As-Received : Used Itam Page: 3ol 3
Reference : ZI4045100-2
Result of Calibration == [ * ) Without Adjusimant
Function of UUGC* : Temperasture Sounce
Operating parameter Set : Temperature = 1150 °C
Sterilization parind® 15 eninuia
uuc* uuc* Average” Prossurs Coverages
SeMing:| Msadieg | Resiben | Standard Reading | 2P| pacing [T pactar
() | (') te) (2'c)| (MPa) | {+°C) &
3 15213
1150 | 1150 2 15168 022 | o0 0.7 2
3 15260
Dparating paramatar St : Temperature = 1210 °C
Starilization pariod = 30 minute
uuct uuc* Average* Pressure Coverage
Baiting | Ruading | Posktion | Standard Reading | 5™ ™ | poading |"™* ™™ Facear
{%¢) ["C} (€] fx"C )] (MPa) [(£°C) K
1 121 Z60
210 | 4210 z 121 224 e 11 a7s 2
3 21 284

Average® :© The everage of 30 values In each posiian,

Stability : One-half of the graatest maximam difarance of maeasured temparabure af any ang probe.
Wuc* : Uit Under Calibralion

Note : The reportad uncartainty of measurement was ncluded stabiity and axciuded unifomity

The reported uncarainty of messuremeant wis basad on & standard uncertainty muSplied by a
covarage factor k, providing a level of canfidence of spprosimatesy 85 %

~olo-
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