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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 22CH1441 21 Oct 22 20 Oct 23 -
HA1G0008 (Thailand-Japan)




.
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i[w

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %y [ Wheowh\,

A WA S
NSC-TISI-TIS1T025
CALIBRATION 0008

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX, 0-2719-9484

Cert.No.: 22CH1441
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HA1G0008

ID No.: UAE.EFM.201/2564(EFM.pH.09/64)

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 :

Used ltem

20 October 2022
21 October 2022
2210-0694WSC-2

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

(26 +: 28) *C

(50 £ 15) %

In - house method :

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

- CP-CHB8 by comparison with standard thermometer

Woalalak Sirithean

N

Approved Signatory

26 QOctober 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in [ull, except with the prior wrilten

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

lenaslumua
A 0045602
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Cert.No.: 22CH1441

Page.: 2 0f 3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 788995 01 Jan 2024
pH 6.987 CPA chem 823322 20 June 2023
pH 10.008 CPA chem 823323 20 June 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 (2mV) K
pH mV mV pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HA1G0008 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 0.0 7.02 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

naslumua
a 1132040
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Cert.No.: 22CH1441
Page.: 30of3
Calibration Results
Function : pH Measurement
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 4.01 144.6 0.0085 2.05
S/N.: 991F0169 6.987 6.99 -28.3 0.011 2.00
6.987 7.00 -28.7 0.011 2.00
10.008 10,01 -203.3 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 991F0169
Dimension of probe;
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 9%  mm.
Calibration Standard uuc* — Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (*¢) (x°C) k
25.0 25.000 24.9 -0.100 0.13 2.00
30.0 30.001 29.9 -0.101 0.13 2.00
35.0 34.999 34.9 -0.099 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 %.

-00o-

Lanms‘luﬂ'mﬂu
21132039
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s18n15luTusesaauLisu/MIugaU WeTasllananUszandiasuiinisiiasizi dmiudinssiaunindinden

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwsasflandnuszdasufiinisiinsziaunind
1 |pH Meter pH Mettler-Toledo SevenCompact 5220/ National Food Institute, 2203527-001-01 5 Jul 22 4 Jul 23 -
C113432421 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
3 |Analytical Balance Suspended Solid Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) Settleable Solids C210685394 (Thailand-Japan)
4 |Hot Air Oven Total Dissolved  Solids Memmert UF55/ Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
5 |Analytical Balance Fat, Oil and Grease Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |BOD Incubator Biochemical Oxygen Demand Arco uCa-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAQ.015/2561) (Thailand-Japan)
7 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAQ.018/2551) (Thailand-Japan)
8 |Digestor Unit Total Kjeldahl Nitrogen FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
9 |Distillation Unit FOSS KT8100 / FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) TECATOR 91889052
10 |UV-VIS Spectrophotometer Sulphide Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24 -
2021-064
11 [UV-VIS Spectrophotometer Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Technologies MY15410009
12 |Incubator Total Coliform Bacteria Binder KB400 / Technology Promotion Association 23TM726 27 Apr 23 25 Apr 24 -
Fecal Coliform Bacteria 20200000015535 (Thailand-Japan)
13 |Incubator Total Bacteria Memmert IPP 260 / Technology Promotion Association 23TM728 27 Apr 23 25 Apr 24 -
Legionella sp. V616.0066 (Thailand-Japan)
14 {Incubator Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24
V615.0187 (Thailand-Japan)
15 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM374 11 Apr 23 9 Apr 24 -
L414.1407 (Thailand-Japan)

Ut gludin wouwdad woud Buiileds roudauwnun i

Mo URNMTIATwANInTg I ISO/IEC 17025

Certificate Page 1/2


../BOD Incubator/BOD Inc.2023/23 0215 BOD Incubator_Arco_UC4-1320 Cer No 23TM249 (P).pdf
../BOD Incubator/BOD Inc.2023/23 0414  BOD Incubator_Arco_UR-1320 Cer No 23TM375(P).pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf

a wa
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1593 wiesiiuea 21 wses1y 3 seeganiiun1s seniudousnsiau-iguiey w.a. 2566

USE LLoa 1oYW Uoad waun Lewma 311n

s18n15luTusesaauLisu/MIugaU WeTasllananUszandiasuiinisiiasizi dmiudinssiaunindinden

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwsasflandnuszdasufiRnisiinszigunindd
16 |Water Bath Total Coliform Bacteria Memmert WNE 14 / Technology Promotion Association 23TM377 12 Apr 23 10 Apr 24 -
Fecal Coliform Bacteria L414.1410 (Thailand-Japan)
17 |Water Bath Total Bacteria Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24
Legionella sp. L416.0606 (Thailand-Japan)
18 |Auto Clave ALP CL-a0L / Technology Promotion Association 22TM1121 11 Jul 22 10 Jul 23 -
807298 (Thailand-Japan)
19 JAuto Clave ALP CL-a0L / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)
20 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
C236754745

Due Date of Calibration* :

Ut gludin wouwdad woud Buiileds roudauwnun i
Mo URNMTIATwANInTg I ISO/IEC 17025

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

Certificate Page 2/2
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Calibration Certificate
Certificate No.: 2203527-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 1 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Pags 1of§
Equipment: pH Matar
Manufacturer: METTLER TOLEDO
Model: Beven Compact 5220
Serial No.: C113432421
1D No.: UAE WAT. D09/2564
Order No.: 2203827
Operation No.: 2203527-001
Date of Receipt: 30 June 2022
Date of Calibration: 5 July 2022
Calibrated by Mr.Warapoh Sooktong Approved by
Sciantist [ Mr.Pheraphat Tuanjit |
Manages, Divisien of Calibration Laboratory

Date of lssus: 8 July 2022 Responsibla for the Tachnical Managemesnt Team
The ford of 5%,
This Carficste i amsd 1 aecordance with the conditons of scoreditaton granted by the Thal Laborasory whith has

maRsurEMant c3pakilfly of e Ishomiory ard 9 irhoeskifty 10 recognized mavonsl standards and to e unis of messureman! realzed &t T
seemesponding nations| sardseds boralory. Ths cerificats may not be reproduced other than in full except with the poor wiittan approval af the Natisnal
Foud maiitue.

L5009 Reviscn: 01 Date: 20-04-65
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Frurclation for Irdaral Devebsprrent MNaors Food retre el oy
Frsedd ckisiial Laoaraiony Sendce Cerver AR BEE
Cortificate No,: 220382700101
Equipment: BH Matar Resolution:  00TpH | 1my
Manutecturer: METTLER TOLEDD Madai Seven Compact S220
Sarial Mot C113eszent Tyoe: Banzhicp
10N LIAE WAT 0093554
Date of Calibration: 5 duly 023 Pogedofd
Calibration Results:
1. Calibration of pH Matar { Manual Temparahae Companaation & 25 °C |
Neminal D Veahage Standasd Average Indicator Reading Uncorainty Coverage Facio:
o [miv] my BH 14mi) (£8]
o 484047 14 T .58 200
2 285011 235 200 58 200
4 177,462 1 4o 0.58 o
& §8.158 58 o0 0.58 200
T .00Y ] oo .88 200
& 50.959 -5 800 058 200
n 477,463 Et 1000 058 200
) -aum.812 295 .00 058 200
1 -atd 118 -td 1410 058 200
2 PH Mater i Marrust P =)
Equipmant pH Emctrode Typs:  Constened Elncrode
anutacturer METTLER TOLEDD Modal;  InLab Expen Pro-SH
Sarial Na.: 23thatn (X
#erfarmance of Electrode systsm (Trena:Puint Calbraian at ph. gHT and pH1D)
Cenifiod Valus v Incator Ao T——— nenrtalnty Cavorsgo Factar
625 °C |pH} o mV [epH] (L2
4.008 4010 182 - 00071 200
&858 5850 1 1000 00075 0
10008 10,000 EE a7 [ 200
6.985 6.990 & . 0.0087 200

F-L5012 Revision: 01 Date: 200465

-‘?\‘.:-\‘.._“//y%:
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Fourdation far Fdmstial Devetacrment Mastans Foed insiie et NsETIsITS \ods
Frooet inchsiriad | ory Service Cereer CALIBRAT oaet
Calibration Report
Certificate No.: FPIERT-001-DY
Equipmant: M Wetar Resalution: O0O1pH @ tmy
Manufacturer: WVETTLER TOLEDD Modul; Sven Campasd 3320
Serinl No.: Crrsaizan Typa: Banch o
10 Mo LI WAT 0022564
Date of Calibration: 8 July 2037 Page 2of 8
Locatian: Caligration Lahoratory, National Food Insdtuts
Enviepamant Condaion! Ambiant Temparniure. | 235 115 ) T Relattve Humidity: | 53 =8 | %
Condtien of Equipmant: G Condificn
Condition of this Resulta of Calltiration
1 Calkration Metnod In house mathod : WAOC002 wlings callbulor n
cartifiod rataranca matanal [CR
z =
Instrumunts Secinl (10K, Manutactione Contficatn to, u Dats
21 DT Voltage Calitvator 2romoar Fiuskn F- 17 duns 2023
22 Dighat Themmometer 2roennT Fiuke 4058501 30 Dctober 2023
23 Thamo-Hygro Meter WF|BTHOCS 8 PONPE DR22:0281 18 Fbrasey 2023
Sertifipd Returonce Matorial Lk b, Manutaciurar BefN Eipire Oute
2.4 phs bafter 4,008 (Primary g buffer Sciution) 05203 CPacham FHZIELS 21 Aol 2024
2.8 pH buffer 8,865 [Primary pH buffer Sciution) 0504 CPRAcham FH1TLS 1 Apet 2029
24 pH buffer 10.01 [Primary pH buffer Solutian) BOS0S CPRAcham PHR0LS 21 Aped 2023
L7 pH buffer 7.00 [Standard o buftur Solaton) E0sI0E CRAzhAm FHIDTLS 1 Aget 2023
3 This comficarion is raceakin (o Tha Imamationa Sysm of LUk {51 st
31 Inwsrumants Ho.2.1 threegh NSC-TISHTIS 17025 Laborstory Accredison of Calration Mo 0TS
A2 Insrumants No 2.2 through NSC-TISHTIS 17028 Laboratory Accrediion of Calloration Mo L0811
33 Instrumanis Np.2.3 through NSC-TISHTIS 17028 Laboratory Aneredion of Callbeation No.025g

34 Cersfied Relnrence Muteral No,  24m 26

mete. barometer, and nancyohmater Tha Smrdard Sclution
i rafind by L 17034

and ISCIEC 17025

3.5 Conified Raforancs Mamrial Na.2.7 wacsst 1 BIM Rath HI-ZT Loty 04062021 B ReM H1-28 LoiN 26/05.2021;
BIM et HI-ZT Loths D4 05 2021; Sa0 Rl H-28 Lot 26052021, the
Standant Sohrion prensmtian and etited by CPAshem Lid &
accrited Io |50 17054 wnd ISDIEC 17025
4, This aeriifcate e it

5. This result of E=ihmton was founi Rccirate &5 shost on

F-C5-012 Ravisian: 01 Date: 20-04-65

iy,
e S ey i — — S el WSC-TISITIE 17025
Frood ncusmal Laboratory Service Cerie CALIERATION 0061
Calibration Report

Certificate No.: 2203527-001-01
Equipment: Digital Thermometer with RTD

Resolution: 0l ¢ Model:  Seven Compact 5220

Serial No.:  C113432421 ID Mo UAEWAT.DDS/2564

Manufacturer;  METTLER TOLEDD
Date of Calibration: 5 July 2022 Paga 4 of 5
Location: Cafibration Laboratory, National Food Institute
Environment Condition: Ambient Termmperature L il S s o

Refative Humidity wH =3I B
Condition of this results of Calibration:

1. Callbration Method : - In house method: W-TE-025 by with standard th 5
- The Calibration Is L Wwith & known
from a standard resistance thermometer,
- The temperature scaie in use at this laboratory |s the International
Temperature scale of 1990 | TT5-50 ).
. Reference Standard Instrument |
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 ABSD97 L

TE 650057-01 | 10-Dec-22 FOoD

Platinum Resistance Thesmometer (PRT) 385 509201
Support Equipment @ - Low Temperature Bath (ISOCAL-6), Model: Europa-€ Plus Basic, S/N: 341582/2

3, This certificate is traceable to International System of Units {SI Units),

4. This certificate was certified anly for the instrument we calibrated.

5, This resuft of calibeation was found accurate as shown on date and place of calibration only,
&, Condition of Calibrated item ©  Good

7. Result of Calibration lzl Withaut adjustment [:i After adfustment

FaC5-012 Revision: 01 Date: 20-04-65
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Calibration Certificate
Calibration Report
Certificate No.: 2302181-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Certificate No.: 2203527-001-03 Address: 3 S0l Udomauk 41, Sukhumyit Road,
Equipment: Digital Thermometer with RTD Bangchack, Prakhanong, Bangkok 10260
Resoltion: 0.1 % Model:  Seven Compact 5220
Serfal No.:  C113432421 10 Mo UAEWAT 009/2564 Page tofS
Manufacturer:  METTLER TOLEDD
Date of Calibration: 5 July 2022 Page Safs Equipment: PH Meter
Calibration point: 15.0,25.0and 350 °C Manufacturer: MECILEN TOLERD
Calibration result:
- Thie probe was immersed in liquid bath or dry bath to 2 minimum depth of 120 mm. Model: SevenEasy pH
- Description of probe, moded @ - SiN: -
Dimension of probe : Diameter 9 mm,, Length 120 mm., Serial No.: 1230525212
Sheath material :  Stainless Steel
UUC* Reading Standard Correction Value Uncertainty 1D No.: UAE WAS.00/2553
(°c) Temperature (°C) (c) = (°g)
15.1 15.038 -01 0.12 Order No.: 2302181
251 25.038 -0a 0.12
sl 5024 el 9.12 Operation No.: 2302181001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Pharaphat Tuanjit Approved by
Haote Seientist { MrNuttapad Niyomehart )
- LUE= ¢ Unit Under Calibeation Spacalist, Division of Caiibration Lat
Date of Issus: 24 March 2023 Aesponsible for the Technical Managedsant Team
The report uncertainty of meastirement was based on standard uncertainty multiplied by coverage factor k= 2, (T e e s oo oo Tibaon: oty oo g roiomspaly MO
peoviding a level of confidence of spproximately 95 %. This Cartifate i samd the condiions of @ by the Thal Laborainry Aocrediation Scheema which fis sesasied
the measurement capabiity of the laboratory ond Hs ¥aceabiry 1o recognized rational standards and to the urits of measuamant ealzed at the
RS | [F— corme: standards lscormlory. This cersficate may not be reroduced ofer than in &4l axcept with tha prior wrisen agproval of the
MNatonal Food institute.

F-£5-112 Ravesion; D) Data; 20-04-65

F-C5-009 Revigion: D1 Date: 20-04-65
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Fourdshon for nousing! Development MNahoral Food Fairue il Frundanen for inclstrial Deveiopment Natonal Food metute ey |
5 NSC-TISI-
Food indusinal Lsboratory Sene =3 Eﬁgﬂﬁ&‘a‘ﬁg Food indusirial Laboratory Senice Center ci ;5{11;&‘5%?
Calibration Report ; :
P Calibration Report
Certificate No.: 230218190101
Certificate No.: Z302181-004-01
Equipment: pH Mwter Resalution: 0,01 pH 1 my
Equipment: Bt Meee Resolution:  O01pH o 1mv
Manufacturer:  METTLER TOLEDD Model: SeverEasy pH
Manufacturer:  METTLER TOLECO Modal: SavenEasy pH
SarialMe: 1230835212 Typa: Baneh iep
Sarlal Ne: 1230575272 Type: Fneh tap
10 Na.; UAE WAS.D0I/2563
D No.: UAE WAS. DOM2383
Date of Calibration: 24 March 2023 Page 2ol §
Date of Calibration: 24 March 2073 Page 3ol §
Locatian: Chemical Calibratian Labaratary, Nationat Food institula
Calibration Results:
Enviroamant Condition: Ambient Tamperature: | Z34 + 15 | °C Releive Humidit: | 52 =3 ) %
1. Galibration of pH Mater { Manual Tempemture Gomponsaton at 28 “C )
Cemtion of this Resuits of Calibeatian Noeninal OC Valtage Standard Average Indicator Randing Uncertaimty | Caverage Factar
pH fmv | " H fam¥ | (R
1.Caltration Method. In house mathod : W-CC-002 basad on dirmct medsurement by using sandand vollaga caibrator aad
cerified redamnoa matarial {CRM) [} 414120 214 000 058 200
2. Raformncs Stundands: | Caritied Ralamnea Malaral I3 T e 200 P e
Inatrumunts Surinl /10 Ne. Manubacturse Cartificatn No, Due Dtn 4 177464 178 400 048 20
21 DC Viotage Calibratnr ITHH0T Flkn 22E1959 1T Jure 2023 [ 58 180 Ll L1 LE] 200
22 Digial Thermameter 2708007 Fiuke Co-snseT01 30 Colober 2023 T 0.000 L 100 Lk ] 200
23 Thenmo-Hygrn Mater NFLBTHOO2T SONPE TEBS0S55-01 1 Somambar 2023 Li i il B s 2
" ATT450 ar 1
arifed Bafarnnce Maseria La ta, Manutacturer Rat Exgire Dats i e 209
2.4 pH bufter 4.008 Primary pH buffer Sciutian] aTaE0s CPacham PHZABLE 1B Faitvuary 2025 » e i lag = in
14 414017 -ara 1400 (=) 200
2.5 pH bufier 8.8E5 (Frimary pH buffar Sciutian] 73609 CRAcham PHIITLE 16 Fazuary 2025
25 pH butier 10.0% Frimary pH buffar Sciutian| 73811 CPAzham PHIZOLE 1B Fateunry 2028 £ Galtbcathin b o Mgtay § Mo A2
27 pH buthar 7.00 [Standard gH butkr Sakson) ETaE1Z CPAcham FHINTLS %6 Fetrunry 2024 Fulpmwrs  RERCRA e Comtined Eicods
Manufscturar,  METTLER TOLED Modal; | i
3, T s rncasbla o Th Syutie of Lk {511k urar ER TOLEDD odal;  InLab Solita
‘Barial Ne.: 11s6883 [ XS
31 Wnstnumeris No 2.9 through NSC-TISITIS 17025 Laboratory Accredition of Calbrason No 0008
Parfarmance of Eloctrodo systam ma-Fuin Calbrason at pH & 5H T 1
32 Instrumens Mo 2.2 through MSC-TISI-TES 17028 Loboratory Ancredition of Cakbragon No.0DEY e ki g ool B
15 instrumerts No 2.3 through PESC-TIS)THS 17028 Laboratory Aocradtian af Calbration No.00E+ i i F— " T 7
3.4 Cartified Refarmnce Materal Ho, 24026 taceabie o Primary Hamed cef Halsihay Sops 1) S Pactor
thermameter, barmeter. and nancvakmeter, The Standant Scluticn 25 G fpH) aH Ll [£pH] (L3
preparation and certfied by GRAchem Lid s accredind tn 150 17034
it ISCHEC 1 4008 4 187 LoeT 200
6865 L 2 areE LLOTE Z00
3.5 Cortified Referunce Materal No.2.7 tracesbie to BIM RefN H-13 Low 25052022, BIM RefN H-18 Lo 02.06.2022;
BIM RefN H-13 Lot 25,05 2022; BIM Re H-16 Lot 02.06.2022, the 10010 0o ~180 T8 008e 200
Standard Selufion praparation and cetiled by SR Achem Lid =
acesndied 10 150 17034 and SOIES 17025 inea = o - i b
4. TH the 1l .

8, This st of calbraton was found accursbe 2w shown an dats and place of caihration ooly.

F-{5-012 Renasion: 01 Date: 20-04-65 F-C5-012 Rewision: 01 Date: 20-04-65
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BEARS
Calibration Report
Certificate No.: 2302181-001-01
Equipment: Dugétal Thermometer with RTD (pH Mezer)
Resolution: 0.1 ¢ Model;  SevenEasy pH
Serial No.: 1230525212 IDMNo.:  UAEWAS.003/2553
Manufacturer:  METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 4ol 5
Location: Chemical Calibration Laboratory, National Food Institute
Ce Amibient L oG S B
Refative Humidity S55% £ 5 %
Condition of this results of Calibration:
1, Calibration Method ; - Tn house method: W-TE-025 by comparison with standard
- The Calibration is by with a known
from a standard resistance thermometer,
- The temperature scale in use at this laboratary 1 the International
Temperature scale of 1990 { IT5-20 ).
2. Reference Standard Instrument :
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB5997 el M*\:xﬂjgﬂl-
Platinum Resistance Thermometer (PRT) 385 509201 INSTTTUTE

Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa- Plus Basic, S/N: 341552/2

3. This certificate is traceable to International System of Units (SI Unéts).

4, This certificete was certified only for the instrument we calibrated.

5, This result of callbration was found accurate as shown on date and place of calibration only,
B. Condition of Calibrated bem @ Good

7. Result of Calibration © Withaut adjustment [:I After adjustment

F-CE-012 Revisian: 01 Date: 20-04-65

51404 PATTANAKARN ROAD 501 18,

i e HaT-TiE-Tia Tz
L. o CALBRATION D052

Cert.No.: 23MM113

Page.: 1of3
Certificate of Calibration
Equipment : Elzctronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serlal No. : C210B853594
I Na, UAE WAD 0102565
Submitted by : United Analyst and Engineering Consulant Co, Ltd

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanang,

Bangkok 10260
Lecation : Balance Room
Received order : 28 Apell 2023
Calibration Date : 26 April 2023
Amblent Temperature : 15 Ctod0
Relative Humidity : 30 % to 850 %
Calibrated by : Man Pattanapongpaiboan
Approved by :
[ ) Parnthippa Tameyakul
{ ) Malee Bulkrues
() Suwit Imiai
Issue Date : 2 May 2023
The Uncertainties are for u confid hability of approxis Iy 95%
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NEC-TISLTIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.: 2302181-001-0%
Equipment: Digital Thermometer with RTD {pH Mater)
Resolution: @1 °C Model:  SevenEasy pH
Serial Mo 1230525212 1D No.:  UAEWAS.003/2552
Manufacturer; METTLER TOLEDO
Date of Calibration: 24 March 2023 PageSof §
Calibration point: 15.0, 25.0and 30.0 €
Callbration result:
= The probe was immersed in liquid bath or dry bath to a minimum  depth of 120 mm,
- Description of probe, medel @ N/ SN L

Dimension of probe : ameter 3 mm., Length 120 mm.,
Sheath material :  N/A

uuc* Reading d Col Value L Y
(°cy Temperature (°C) t'cy £ ("C)
152 14,399 -0z 0.12
5.2 74,999 -0.32 0,12
30.2 20.999 —02 012
Haote

= UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertzinty multiplied by coverage factor k= 2,
providing a level of confidence of approximataly 95 8.

SRR ¥ P—

F-CS5-012 Reision; 01 Date: 20-04-65

Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used ltem Page: 20f 3
Reference : 2304-045800-2

Procedure used -
Calibration were conducted using In-house calibration procedure CP-0DB01 according 1o direct
measurement method against standard weight,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Madel Serial No. ID No. Test report No. Due date
1) Seandard Welght Set (E2} 15684 24053 TORCODOT MM-0010-22 20 Jan 2024

2. This certificate is valld only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This cedificate is not cerlified for any commercial transaction.

5. This i Vs to tha i System of Unit
Result of calibration { |} Withaut Adj (=) After Ad) by Intarmal Cali
Range capacity : 0 g fo 81 g Resolution 0.00001 g
B1 g to 220 g Resolution 0.0001 [+
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
(g} (g) (g) (£mg) (k)
&0 79.99992 +0.00008 045 2.00
200 199.9995 +0.0005 0.28 2.00
After Adjustment :
1. Determination of the standard deviation of welghing machine (n=10)
Applied Weight Standard Deviation
fg) of Reading (g )
-0 0.000007
200 0.00004

mnm'lai.
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Equipment : Electronic Balance Cert.No.: 2ZaMM113
Condition As-Received :  Usad tam Page: 3of 3
Reference : 2304-04590C-2
Result of calibration z 3 T 3
2. Effect of off center loading -
A mass of 100 g was placed to various position an the pan 2 AN B e
The weighing machine reading errar obtained Is given in the table Frurt Fioal et
Maximum difference between
Position 1 Position 2 Pasition 3 Position 4 Position 5 off-center and central loading
g} (9} tg) fa) (9] ta)
-0.0001 =0L0001 00000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Cormection Uncertainty Factor
(9) {a) ta) (£mg) (k)
Unload 0.00000 0.00000 0.014 211
0.05 0.04959 +1.00001 0015 2.08
0.1 0.059958 +0.00009 0015 207
1 1.00000 0.00000 0.018 2.04
5 5.00000 0.00000 0.026 2.00
20 20.00002 -0.00002 0.045 2.00
&0 §0.00002 -0.00002 0.080 200
8o B0.00002 -0.00002 0.15 2.00
100 100.0000 0.0000 07 2.00
150 150.0000 0.0000 0za 2.00
200 189.9589 +0.0001 029 200
The raparted uncertalnly of measurement was based on a standard tainty by a
factor k-, providing a level of confidence of approximataly 95 %,
-ola-
LaneT!
Equipmant : Hat Alr Oven Cart. No.: 22TM1480
Condition As-Recelved :  Usad hem Page: 2of 3
Reference : 2210-05750C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 sccording to direct measurement
mathod with Dats sl which with i Temps Detactor { RTD ) and
Themaocouple Type T.
The temperature scale used was basad on ITS-80.
Condition of this result of calibration
1. Referance standard instrument:-
Instrument Modal Serial No. Cert, No. Due Date
1 ) Data Acquisition 349704, MY41021843 22LM4 10 Jan 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3 This ion is ta the Syatem of Unit,
Result of Calibration ;= (") Without Adjustmant

Temperature Source

Function of UUC*

Fresh air setting : Close Environment during calibration

Finished

-?; i 29 an

REL. Humid. { % | 47 40

L 2 AC Supgly { Valt ) 221 220

g LA

L : Ref, Std. 1D No.: @

cali Point
Position:| (104)°C | (140,180)°C
1 18-04RTD-01 | 21-04TC-01
2 18-D4RTO-02 | 21-04TC-02
N a 18-04RTD-03 | 21-04TC-03
Probe Details Di ofcl 4 18-04RTD04 | 21-04TC-04
8= 50 em = o3 m 5 18-04RTD-05 | 21-04TC05
= 50 om - Dad i [ 18-04RTD-0B | 21-04TC-06
£= 80 om = gat  m 7 18-04RTD-07 | 21-04TC07
Capacty = 03 m 8 | 18-04RTD-0B | 21-04TC-0B
9 (ref.) | 18-04RTD-08 | 21-047C-08

'
enaslumy

a 1133252

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
S TING SRV RS
K iz

CORPORATE SERVICES 3: EQUIPMENT CALIERATHON AND T

PATTAMAKARN ROALD ANLL

HAG-TIELTIAT R
CaiiR

Cart. No.: 22TM1490
Page: 1af3

Certificate of Calibration

Equipment : Het Alr Oven

Manufacturer : Memmert

Model : UF 55

Serial No. : B216.1666

1D No. : UAE WAD.027/2553

Submitted by : United Analyst and Enginearing Consuitant Co, Ltd
3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanong,
Banghkok 10260

Location : Lab Fioor 2

Received Order | 18 Oclober 2022

18 October 2022
(264 10)°C

Calibration Date ;
Ambient Temperature :

Relative Humidity : (B50+30)%
Calibrated by : Praecha Hiahio
Approved by :

Approved Signatary
{ ) Pomthippa Tamayakul
{ ) Malee Butkruea
{ ) Suwit Imgal

Issue Date : 31 October 2022

The Uncertaintivs sre for s confidence probahility of approximately

— 1
wnanslumunu
A 0046800
Equipment : Hat Air Oven Cert. No.: 22T 1450
Condition As-Recelved : Used ltem Page: 3of3
Referance : 2210-05750C-1
Result of Callbration :- {* ) Withoul Adjustment
Function of UUC™ ; Temperature Source
Fresh air setting : Close
Calibration | UUC* uuc* P P Overall Coverage
Paint Setting | Reading stability uniformity Variation Factor
{°C) [*C ("G ) (£°C}) (*C) {°C ) [ +"C ) K
104.0 104.0 104.0 0081 1.3 7 042 2
140.0 1400 140.0 014 23 24 11 2
180.0 180.0 180.0 0.21 3.5 36 1.3 2
Calibration ("C}
Point Position
{*c) 1 2 3 4 5 6 7 8 9 {raf)
104.0 103.076 | 103.B76 | 103.777 [ 104.124 | 104,867 | 104,426 | 104.012 | 103.828 | 104.370
140.0 1381849 | 130189 | 136.808 | 139.550 | 140.266 | 139.622 | 138.283 | 130.385 | 140.369
180.0 177.930 | 178267 | 178.843 | 179,753 | 181.011 | 180,093 | 179.496 | 179.743 | 181278

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

Temperature stabllity : One-half of the greatest i i of at any ane sensai
T i ity : Tha i i of &% al any sensors and the measured
lemperature at the reference localion which are cbserved at the sama fime or at as close an chservation lime as
possible to determine the ire pattem or h within the chamber under steady-state conditions.
Owverall : The Di of the and ires throughout chservation
uuC® : Unit Under Galibration

Mate :  The reporied uncertainty of measurement was included stability and exciuded uniformity .

The reported uncerlainty of measuremeant was based on a stendard i bys
factor k, providing a level of confidence of approsimatety 95 %.

-olo-

Lanms‘lun'-
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HEE-TISI-TIS 17025
CALIBRATION Di&1

Calibration Certificate Calibration Report

MEC-TISLTIS 17025
CALIBRATION 0061

Certificate No.: 2302827-001-01 Certificate No.:  2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O., LTD, Equipment: Elestronic Balance Manufacturer; METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: XSR204 Resoluticn:  0.0001 ¢
£l Lk kok 10260 Serlal No.: £117635043 I0 No.: UAE WASDI2/72584
Capacity: 221 g
Page 1of 4 Date of Calibration: 10 May 7023 Page 2 of 4
A 24 4 02 T Relative Humidey: 434 £ 09 %
Equimmt: Electronic Balance Place of Calibration: Balance roam {Water Analysis Unit), UNETED ANALYST AMD ENGINEERING CONSULTANT £, LTD,
Condition of Equipment Gaa Condtian

Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:

1. Calirabion Methad: NFI Method W-MA-001  In-House Method based on LKAS Lab 14 2019
2, Reference Sandands:

Model: xsRa0d Reference Standard  Model  SerialNo. Calibrated By Certificate No.  Due Date
" Stanclard Weight Class B2 {mg 1o 2000 HESSETSTR ™S M2I40535 4 Apri 2024

Serial No.: 117635043 Instrument Model  SerialNo. (Calibrated By CertificateNo. Due Date

Tharme-Hygra Matar &08-HL WFLETH 016723 Guallty Rebeen GR2I-DIBE 21 February 2024
ID No.: UAE.WAS.012/2564 3, This cartifiessian (s traceabls i3 51 UNTT

4, This centificats was certified coly for the instrument we calibratad.
Order No.: 2302827 5. This resut of calbretinn was Falnd BE-Urste &5 shown on cate and place of coibration anly.
Operation No.: 2302827-001 1. Rapsatability of Reading:

| NominalVshue (g | Stardard Devistion of Resd| L
Date of Receipt: 10 May 2023 100 o000
200 0000032

Date of Calibration: 10 May 2023
2. Off-Center Error:

A rass of 100 g was placed anc moved & varous position an pan.
The belance rasding obtaned i given in the teble.

Calibrated by  Mr.Manas semsak Approved by - =

Specialist { Mr.Pherapha; @ G

ager, Division of L ,@“

Date of Issue: 1B May 2023 le for the Team @ O]
The are fora aof B5% E’
‘This Certificate Is Issued in accordance with the conditions of accreditation granted by the Tha Laboratory Accreditation 1 i i 4 & & (Masimum Difergnce)
Scheme which has assessed the measurement capability of the laboratory and its tracestdity to recogrized national o & oyt @ d|C g dlc 9 3{C 9 3 L9 )
standards and to the units of realized at the national standards laboratory, This certificate may
nat bie reproduced other than in full except with the prior written spproval of the National Food Tnstitute. 1000002 4000002 1100021900002 [ 1000005 | 100,108 om
F-C5-009 Revision: 01 Date: 20-04-65 F-C5-017 Revisian: D1 Date: 20-04-65

A,
N Sa
erfpl e e
RSN RS R
Calibration Report Calibration Report
Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Eettronic Balance Manufacturers METTLER TOLEDO Equipment: Bectranic Balance Manufacturer:  METTLER TOLEDG
Model: XSRID4 Resolution: 00001 g Model: ¥5A204 Resolution; 00001 [
Serfal No.: C117635043 10 N UAE WAS.DE2[1564 Serial No.: C117635043 1D Mo LA WAS01212564
Capacity: 2201 o Capacity: 220 ¢
Date of Calibration: 10 May 2021 Page3af 4 Date of Calibration: 10 May 2033 Page 4 of 4
Calibration Results: (Continued) Calibration Results: (Continued)
Calibration Range; 0 - 200g Calibration Range: 0-200g
Calibration Adjustment: Intemal Calibration Calibration Adjustment: Internal Callbration
3. Departure from Nominal Value: 3. Departure from Nominal Value:
Neminel Vakus Standard Value Ruersge Reading Carrectian Uncertsinty | Coverage Factor Bomingl Valie Standard Vake Auerage Reading Carection Urcorainty | Couarage Factor
{ g} {9 ] i g} [ (= 9 ) £ [ 9 ) - {9} [ o0} i 9 ) &
Urioad 2,00000 00000 0.0000 1.000085 200 ) 50.00003 00000 0,0000 000011 200
001 001000 L0100 0.0000 0.000085 200 5 55,00005 55,0000 0.0000 0.00012 200
002 002001 0200 0.0000 0000085 200 60 £0.00004 60.0000 0.0000 0.00012 200
045 005000 00500 1.0000 0000085 200 65 £5.00005 65,0000 00000 000013 200
01 010001 01000 0.0000 0.000085 200 7 0.00005 70,0001 -0.0001 000013 200
9.2 020001 02000 0.0000 0000065 200 75 75,00008 75.0002 “n.0ant 000013 200
05 050002 0.5000 2.0000 0000085 200 1] 80.00007 BO.0002 0,000 000014 200
1 100000 10000 0.0000 0.000085 200 85 H5.00009 85,0007 -0,0001 000014 200
2 200002 2 anne 1.0000 1.000086 200 90 90.00010 90,0002 0.0001 000045 o
3 300003 30000 1.0000 0000087 200 100 10000005 100.0002 -1.000 000016 200
5 500002 S0000 0.0000 0.000087 200 130 120.00009 120,0002 0.0001 000018 200
10 1000001 10,0000 1.0000 10.000088 200 150 15000003 150,0002 -0.0001 000071 200
20 20.00003 200000 0.0000 0.000032 200 200 200.60016 200.0003 0.0001 000025 200
30 30.00004 300000 2.0000 0.000058 200
40 40.00007 400000 1.0000 00011 200
a8 4500005 45,0008 0.0000 0.00013 200

The reportid uncertainty of massurement vs based on & starderd Urcertainty molbipied by o coversge factor &,
pravicing & level of canfidenice of aporodmately 95 %,

A * - p—

L5012 Revision: 01 Date: 20-04-65 F-C5-012 Revision: 01 Date: 20-09-65
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e CALIRRATICN 264

Cert. No.: 23TM249
Page: 1of3

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serlal No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :
{ ) Pomthippa Tamayaku!

{+ ) Males Butkruea
{ ) Suwit Imjai

Issue Date :

BOD Incubator
Arco

UC4-1320
13URC4S013201
UAE WAQ.015/2561

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

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

15 February 2023
15 February 2023
(26+10)°C
(50430 )%

Preecha Hlahib

Mw

24 February 2023

he Uncertainties are for o

: ility of apy tely V3%

enasluemunu
A 0051476

Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received Used |tam Page: 3ol 3
Reference : 2302-02870C-1
Result of Callbration :- { ") Without Adjustment
Function of UUC* : Temparature Source
Fresh air setting : Not Available
Calibration uuce (¥]F[+g I T Overall Coverage
Point Setting | Reading stability uniformity Variation *|  Factor
("ci t'c) (') ({£°C) ("c) {"c) {£C) k
200 20,0 19.3 0.32 0.57 1.0 D.6D 2
Calibration T tGh
Point Paosition
(e} 1 [ 2 [ 3 T 4 T 5 | & [ 7 | 8 [ siren
200 20.086 | 18816 | 20.386 | 19.576 | 19.973 | 19838 | 19837 | 19.821 | 19848

Average® : The averags of 30 values in each posifian,
Temperature stability : One-half of the greatest maximum difference of measured temperature at any ona sansor,

:The i of

res at any sensors and the measured

temperature @t the referance location which are cbserved at the same time ar al as close an abservation time as
passitle 1o determine the lamparature pattern or homogeneity within the chamber under steady-state conditions.

Overall Varlation : The Difference of the maximum and minimum measured temperatures throughoul obsesvation.
uuc® @ Unit Under Calibration
Note : The reported uncertainty of measurament was included stability and excluded uniformity .

The reported uncertainty of measurement was based on & standard uncertainty multlplied by a coverage
factor k, providing a level of conflidence of appraximately 95 %,

-olo-

onanslum
a 1148512

Equipment : BOD Incubator Cert, No.: 23TM248
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2302-02870C-1
Procedure Used :-
Callbration were | using calibrafion p dure CP-0TO2 g 1o direct
method with Data which with i T Detector { RTD ).
The temperalure scale used was basad on ITS-80.
Condition of this result of calibration
1. Reference standard Instrument:-
Instrument Model Serial No. Cert. No. Due Date
1} Data Acquisitian 349728 MYSE70D13711 221.me3 02 Jul 2023
2, This certificate |s valid anly to the item calibrated on date and place of calibration,
3, This certification is traceable to the Intermnational System of Unit.
Result of Calibration :- [ * ) Without Adjustment
Function of UUG™ : Temperalure Source
Fresh air setting : Not Availabie Envi during
3 =~ g g Finished
n 5 2 Temp. | °C ) 28 3
REL Humid. { % | 63 87
AC Supply { Volt ) 220 220
o i Ref. Std.
Position ; D No.:
' 1 22-18RTD-211
2 1BRTD-2/2
3 18RTD-2/3
Probe Installation Details : Dimension of Chambar : 4 18RTD-2/4
= He am D= 082 m 5 1HRTD-2/5
b= 40 @ . {2 # & 1BRTD-216
= 40  em = 12 m 7 1BRTD-27
Capacity= 089w g 1drh-2al
@ (ref.) 1BRTD-2/9

tanms‘laimu-

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES
S34 PATTANAKARN ROAD S0 18, SUANLUANG. SUANLUANG BANGROK 10250
TEL. 0271 7-2000-29  FAX. 027185404

- A4 anra?

WEC-TISI TS0
CALIBRATICN #6048

Ceort. No.: 23TM376

Certificate of Calibration

Page: 1of3

Equipment : BOD Incubatar

Manufacturer : ARCO

Model : UR-1320

Sarial No. : -

D No. : UAE. WAD.018/2551

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

Location : Lab Floor 2

Received Order : 11 April 2023

Calibration Date : 12 April 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50£30 )%

Calibrated by : Krisda Males

Approved by :

Approved Signatory
[ ) Pomthippa Tameyakul
{+ ) Males Bulkruea
{ ) Suwit Imjai

lssue Date : 24 Aprl 2023

The Uncertainties are for a confidence probability of approximately 95%

This perii
Agpierad of th

full. excep with the grior

Calibeation und Testing Services,

wnanslirunu

A 0053360
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Equipment : BOD Incubator Cert. No.: 23TMa7s
Condition As-Received :  Used ltem Page: 2af 3
Reference : 2304-01560C-2
Procedure Used :-

Calibration were i using cali i CP-0T02 g to direct
methad with Data Acquisition which with Resi T Detectar ( RTD ),

The temperatura scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Modal Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MY58003411 22LM1B5 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceabile to the International System of Unit,

Equipment : BOD Incubator Cert. No.: 23TM375

Condition As-Recelved : Used ltem Page: 30f3
Reference : 2304-015600-2
Resuit of Calibration :- {*) Without Adjusiment
Function of UUG* : Temperature Source
Fresh air setting : Not Available
Calibration | uwuc* | uuc* | Temy T Overall o
Paint Setting | Reading stability uniformity  |Variation| Factor
(') ("c) | ('€} (£"C) {c) (c) *
20.0 200 20,0 0.48 042 1.2 2
Calibration {"ch
Paint Position B
(c) 1 [ 2 | 3T 41 s 1T 8 [ 7 T &8 [9wera] (2}
200 | 20040 | 20.170 | 20263 | 20,003 | 19.749 | 19.704 | 19.920 | 20181 [ 20020 | 0.66

Result of Calibration :- {*) Withaut Adjustment
Function of UUC*" : Temperalure Source
Fresh air setting : Mot Avallable Envi during cali
Beginning Finished
Temp. ("C) 28 27
-{ REL Humid. { % ) 42 45
& = AC Supply { Voll | 219 220
o ]
1 3
Ref. Std,
g A Pasition :
- S 10 No.:
g ! & 1 20RTD-21
= | .z 2 20RTD-2/2
WE /?-L = = 3 20RTD-2/3
== 4 20RTD-204
W 5 20RTD-2/5
6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details ; Dimension of Chamber : 8 20RTD-2/8
a= 0 cm D= 062 m 9 {ref) 20RTD-2/9
b= 1w em = 12 m
[ 10 em = 12 M
Capacity = 0.89 m'
'
wnasliemugy
a 1158259
f ]
vt bl s sy FOUNEENoN for indushal Cevwelopmers MNanonal Food
T man Food incheshal Laboraiory Serice Certst
Verification Certificate
Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
K 10260
Page 10l 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
ID No.: UAE.WAS.011/2560
Order No.: 2302413
Operation No.: 2302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by  mr.Nuttapol Niyomchat Approved by
Specialist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 10 April 2023 for tha Team

Tha ara for a of app 95 %,

Thits Certificate is isswed in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has pssessed the measurement capability of the laboratory and #s traceability to recognized national standards and to the units of
measurement realized at the corresponding national standards laboratory. This certificate may not ba reproduced cther than in full
except with the prior writhen approval of the National Food Institute,

F-CS-009 Revision: 01 Date: 20-04-65

Average” : The average of 30 values In each position.
Temperature stabllity : One-hall of the greatest
Temp formity : The i i of measured temperatures at any sensors and the messurad
temperature al the reference locafion which are observed at the same time or at as close an observation lime as
possible o ine the temp patern or homogensity within the chamber under steady-state conditions.
Overall : The Di of the i and mini I i observation,
uuec® @ Unit Under Calibration

Mote - The reported uncertainty of measuramant was included stability and excluded uniformity

of d e al any one sensar,

The reported uncertainty of measurement was based on a standard uncartainty multiplied by a coverage
factar k. providing a level of confi of approxi 85 Y.

~olo-

'
wenaslumuny
a 1158258
Fourdahize for hcmina Dessopment Nanord Foos ramale
Food indusirial Laboratory Servce. Center
Verification Report
Certificate No.: 2302413-001-01
Equipmant: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 °C 1D Mo UAEWAS.D11/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Page 2of4
Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature { 25 £+ 3 ) °C

Relative Humidity (55 4 15 ) %
Line Voltage { 220 + 10 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R Info its heating block digestion and
enmpared to temperature obtained from reference standards thermometer at calibrated paint.
- The temperature scale used was based on ITS - 50,
- All data show below were final values and the nitial data may be obtained upon request.

2. Reference Standard

Instrument Model Serial No. Ci Mo. Due Date Through
Digital Tt FGT0A | MrsssasTe vesipasa s NM, Techrical
with Thermocouple Type R TCX101-183 | CHE101-108 ! FMayz02 Canter Labaratary

3. This certificate i traceable to Intemational system of units {51 Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated tem : Good

UUC™ Description
Time of Record - Hour 30 Minute At 380 ¢
7. Resultof Calibration : [ X | Without [ aner

F-C5-009 Revigon: D1 Date; 20-04-65
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Verification Report

JeOsdaanJlams

.
SEanssULTE
I I I 1SS

daron for indus:
d rdusma Labanatory

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794463
Resolution: 1 % ID No.: UAE.WAS.011/2560
Manufacturer: FOS5
Date of Calibration: 30-31 March 2023 Page3afa
Calibration point: 3\ °c
Calibration result:
ing of
* *
e il ) e
1 380 380 0.95 T4 21
2 380 380 0.40 3a77.28 21
3 380 380 1.18 377.82 2.1
4 380 380 .44 377.19 16
5 380 380 0.11 37730 15
& 380 380 0.14 377.90 16
7 380 380 1.17 373.85 2.1
8 380 380 0.33 I76.96 21
9 380 380 0.14 374,18 21
10 380 380 0.96 378.56 20
11 380 380 1.04 378.34 20
12 380 380 0.35 378.06 20
13 380 320 0.48 377.05 16
14 380 380 0.28 379,19 16
15 380 380 0.50 37748 16
16 380 380 0.48 378.33 1.7
17 380 380 0.71 377.60 1.7
18 380 380 0.35 376.77 1.7
15 380 380 0.84 377.06 18
20 380 380 0.41 378.58 1.8
Bote:

-UBC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of ULUC.

- Stability = Cine-half of the greatest difference of
for at least half an hour after reaching steady state.

at ane sensors,

F-C5-00% Revision: 01 Date: 20-04-65

FOSS

FI55 South East Asia
3388 Sirineat Budding. 25tk — 26th Flaar, Unit No. 3388,/50,

Aama 1Y Road, Klongton , Klongtoey, Bangkoh, Thasiand 10110

Customer Service Report | meportno: |

6623

Date: Juiv2f 2022 AT a

En_;;iu-ewjl Address:

[eriai ] a:es3052

Haurs Travel To Customer Labaur Travel From Customer
Start oo g - 4F.00 3rs ig.30 Lx
Finish [ .80 Aamiey 12,00 16-00] Ehes. .50 bt
Jok Typs
Application Special Standard
Mormal Courzsy Visit Installation E Training
Distributor PaA Onboarding Quate In House
intamal Warranty ait [
Digital Service Sales Suppart Remote Other
1 PO/ (Quote Number: |
| PMAType | Faancade [ contractho. |
Datails of Wark / Test Condition / Status
L Uarack T P W) N oK
= e ened 2 widy o
[ Tt Frrmom s v Alkali @ inefe o whacins o
= I3 og _PCI. Sig

Instrumant Ready for Use

[ [ox) [ naeor ]

Part Na: Batch Description w_l
| canfirm this regart is accurate and complete
Signed FOSS Signed Customer
Name i HName | @ nan

1 Wauld yau be willing to participa te in @ brief survey In arder to tell us how we performed?

lenaslumuny

Certificate No.: 2302413-D01-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 b ID No.: UAEWAS.011/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Fagedof 4
Calibration point: 3|0 “C
Calibration result: Continued

Figure 1. Location of Reference Standard and Bleck Diagram of Digestion Unit
TOP VIEW

380°
Manu
0]
OnfOr
5 Installati 3

Mote:
-UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.

- Stability = One-hall of the greatest maxi of
for at least half an hour after reaching steady state,

at one sensors,

The repart uncertainty of measurement was based on standard uncertainty multiplied by coverage Fachy

praviding a kevel of confidence of approximatedy 95 %,
______ ST P—

E-C5-009 Revision: 01 Date: 20-04-65

FOSS

F_U-S; South East
3388 Sinnrat Busiding, 25th - 26th FAloar, Linit N
Aama IV Aoad, Kiongton , Kla

i

Customer Service Report I Report No: |

U B A -
[ costomer | f Fralyet i By Aeiting | Address:

I nstrument: | E[

Hours Travel To Customer Travel From Customer
Start s ik Hoid
< B Ar t
Finish ¥ T I
Application Special Standard
Normal Caurtesy Vit Training [
Distributar PMA Dnboarding Ouete In Housn
Internal Warraniy Repalr i)
Cigital Servica Sales Sugport Remote [
| |
| | [ contactho. | T —
Details of Work J Test Condition / Status
Levip
LS
Instrumant Ready for Use | ok | netox |
Part Ma: Batch Descriptian Qty
| confirm this report is accurate and complate
Signed FO55 Signed Customer
Hame T Name | Trmyl.hm} [

| mumEukwmwwEmwmfnahﬁ' mhw&rnuﬂusmm?

tena'ﬁ‘l:in'wqu
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Installation Qualification

4  Control of Received Equipment

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

- ™ Ty = = The packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are
K"eltec 8100 Distillation Unit received as shipped on the packing list. For each item listed, verify that the acceptance criteria are met. If so,
write *Y™ in the right column of the table immediately following.

This IQ applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS Packing List Item

Acceptance Criteria Pass/Y/N)
Analytical. The installation is performed by FOSS trained service p
vt pe by Kijeltec 8100 Distillation Linit Mo visible damage, recesved in i
undamaged FOSS Analytical's standard 1
1 Intended Use | shipping container
Kjeltec §100 is infended for laboratory use analyzing parsmeters as specified in FOSS Analytical ocessory kit, according to padking ?&iﬁfﬁ;&g’iﬁ:ﬁgg;g;ﬁ? ”
AB’s Application Notes. shipping container !
Handiing device for digestion tube Included. Mo visiole damage.
2 Purpose
Tanks with |evel sensors for Waste, Included. Mo visible damage
This installation Cualification is designed to assure that: Alkati and Water ¥
» The Kjeltec instrument is received complete, with all required parts in good condition. Receiver flask Included. No visible damage. Y
+ The location of the i s envi and ically suitable One digestion tube 250m| Included. No visible damage, )
« Thei is bled and configured I One digestion tube 100 mi 1
= Suitable electricity and water arc supplied fo the instrument, see table 2 for requirements, Tube adapter Included. No visible damage. t
1
oo = User manual Kjeltec 8100 Distillation Linit Y
3 Identification i [
Cwners guide Kjeftac 8100 Distillation Linit [¥]
Description Serial Number Quick guide Kjeltee 8100 Distiliation Unit ¥
Kjeltec 8100 Distillation Unit q1% 9052 Spare parts manuzal Kjeltec 8100 Distillation Unit i
Application notes AN 300 included ")
AN 303 included

FOSS Analytical A5
68 Slargarupgeds

45 7010 3370 FOSS Analytical AR Ted 416 a3 61500
5 9010 3371 Sioos 70 Fau +45 A2 340340

T
!
Derimack W

DE-3800 Hilkerad support@fon.dk SE-263 31 Higands Emed support@ioes.dk

wwew fos k. Swedsn Wb e, foss il N
Custammer Stpport, G003 T282 fiew. 1 lena’]s‘luﬁquﬂu 16} R e B e 1 lﬂﬂﬂ'ﬁ‘luﬂ'JUﬂu "
5 Installation 5.2 The instrument must be assembled correctly

Verify that all tubes are correct connected, If so, write “Y™ in the right column of the table
R . N immediately following.
5.1 The equipment must be installed in a suitable

External titration module
Level sensors

location with power, water and draining available Insment Tubing Sonnectons e | .
Verify that the instrument installation site meets the aceeptance criteria given in the 1able below. If ] T T q
50, write “Y™ in the right column of the table immediately following. | Visual Y
F | verification
Location Requirements Acceptance Criteria Pass (Y/N) T t T & | v instailer
Adequate space for instrument Dimensions 48x58x69 om ¥ | '.u,J. | |j | |
fanl Lok
AL supply available for instrument 200-240V ¥ 15
50/60Hz | |~ © a7
| | 2 & =] %
Current 104 Y /@ / 7 @ v
Cald water supply available 2 Umin at 30°C Y ' N
i
Drain For cooking water and waste (depending v i @ & & @ @
on local waste disposal legislation) | - : i o
Ambient temperature e, 40°C Y ‘ |
Ambient humidity Mz, BO% relative Y 12 1110 5
Internal fuses T10A AH | v
1. Deionmsed water in (steam generator)
2, Deionised water in (dilution water)
3. *) Receiver solution in
4. Alkaliin
5. Power
6. Mot used
7
2,
9

Cooling water in (tap water)

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

12. Cooling water out (tap water)

*) Only on Kjeltec 8200

R lenenslumunu - SR enaslumugy



5.3 The instrument should be assembled and powered up
Connect the distilling unit to the power supply, Perform the start up procedure and check that the
expected response is obtained. 1f so, write “Y™ in the right column of the table immediately
following.

Action Expected Response Pass (Y/N)
Switch an the power The instruments start up and the self test
willl run
The sample counter shows the number of Y
analysed samples since first power and
the Software Version shows the version
of the instruments software,
After start-up, Program 1 is loaded and ¥
the Analyse menu is displayed.
Turn on the cold water tap N visibile reaction ¥
Press the "Manual” view L The Manual menu is opened Y

‘Open the door with the handla,
place the test tube and receiver flask v
in position, Close the door, 2

Select Dilution and press Start Water is added to the tube Y

Select Alkali and press Start Alkeati is added 1o the tube ¥

Select Steam and press start After heating up, steam i entering the Y
tube

]- Select Drain and press Start The tube is drained b ¢

Customer Suppart, 5003 7242/ e, |

wneslipuRu

Operation Qualification

Kjeltec™ 8100 Distillation Unit

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

1 Intended Use

Kjeltec 8100 is intended for lab v use analyzing p as specified in FOSS Analytical
Application Notes,

2 Purpose

This procedure is designed to test the function of the instrument according to factory test
specifications:

»  Alkali volume

»  Distillation Accuracy

«  Distillation Repeatability

3 Identification

Description Serial Number |
Kietec 8100 Distillation Unit, 200-240 ' 50/60 Hz 41 1940

FOSS Analytical A5
3 Sangurupgaie
OK-3400 biflarod
Danmirk

Tel 446 42 361500

Fan A6 A2 340349
Forrad mipper1ces ik
Webs weanay fogd s

naslimugy o

FO3S Analyticol AR
1

Cumomer Jupport, $003 7248 Rev. |

6 Summary of Deviations/Comments

Deviations from above requirements are specified below and any corrective actions are noted.

Deviation Action Comment

7 1Q Documentation

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

If customer”s internal procedures require further reporting or witnessing of results, execute those
procedures as required,

Installed By: Parniptn. Ornnom

Company: __Fass SEA

Customer Name: %!m
Company: ‘«_—"L't!ﬂl_ﬂ'tﬂﬁitjﬂ_ﬁxgr_eﬂwa —

Date completed: Sul‘?— 25 2032

SO0 TRAL I N 1

enaslumIuny

4 Performance

4.1 Verify the dispensed volumes of reagents

Note! To verify the dispensed volumes of reagents a triple test should be done 1o be statistic
correct, Then calculate a mean value,

I, Choose “Manual™ in the menu. (When starting up the instrument Program 1 is loaded)

2 Open the safety door by pressing Opes and place a tube in the instrument. Close the safety
door.

Water
1. Press Dilution and then press Start. 80 ml of water will be filled into the tube.

2. Measure the
below.

glass and note the result in table 1

d water in & gr

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

Note! If the water volume needs to be calibrated, go to 4.8.5 Dilution Pump Calibration in the
User Manual,

Alkali

1. Press Alkali and then press Start. 50 ml of alkali will be filled into the tube,

T M the collected alkali in a graduarted measuring glass and note the result in table |
below,

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

Table | Volume control

[ Test Expected result Passed (YN}
[ Water volume 76- 84 ml Y
Alieali volume 47- 54 mi \{
L}
Custemer Supeort, 6001 7286/ Kev. 1 lena’]s‘luﬁququ

an



4.2 Verify the distillation procedure, accuracy and
precision

The distillation principle is to convert ammonium (NH4 ™) into ammania (NH3) by using an alkali

{Na(iH} and thereafter steam dlsu] it into o receiver flask cnmamlng baoric acid and titrate with

standard acid solution using col ic end-point A ium sulphate, a sut

with known ammonia content, can be used to check the accuracy of the distillation. The recovery is

caleulated from obtained result,

The way to perform this test will be deseribed in the following.

Chemical Check
Use ammonium suiphate (NH4)2504 purity > 99.5 % %)

Mol. weight = 132.14 g/mol, Nitrogen content in Iphate (99.5 %) = 21.09% *)
Analysis conditions according to AN 300

Water 80 ml

Alkali 50 ml NaOH (40%wiw)

Recetver solution 30 ml boric acid (4%4)
Distillation time 5 minutes
SAIE 5 seconds
Titrant 0.2N HCI

For reagent preparation see Appendix A

1. Start the instrument and run two blanks without chemicals according 1o above analysis
conditions, distil into a m.em:r flask containing boric acid. Titrate with & standard acid
solution using colorimetric end-point d ion. If the blanks are less than 0,2 ml continue with
the recovery tests:

2. Weigh 0.15 g ammonium sulphate into a tube. Prepare 6 samples (tubes).

3. Run the six samples according to above anzlysis conditions. Titrate with a standard acid
solution using colorimetric end-point detection.

4. Caleulate the recovery ding to below &g Exp i results of recovery should be
100 %4t %,
Recovery test Result Expected result | Passed (Y/N)
Blank value (water blank) 0.05-0.20 ml Y
Recovery
Accuracy 99-101% | b4
Precision SD <1% [ ¥

Contomer Support, G003 7246 / few, 1

5 Summary of Deviations/Comments
Deviations from above

qui are specified below and any comrective actions are noted.

Deviation Action Commant

6 0Q Documentation

Upon suceessfil completion of tests above, sign and date this sheet below. If required by customer,

leave one signed copy with instrument.

If customer’s internal procedures require further reporting or witnessing of results, execute those
procedares as required.

Performed By:

Company;

Customer Name:

Company:

Diate completed;

Customer Suppor, B003 7245/ flew, 1

naslumuge

enaslumuge -

*) Note! Please also note that the below calculations must be adjusted if other purity levels of
ammonium salts are used. A certificate for the chemical supplicr should be available

Purity Hitrogen content
99,5% 21.09% #
95,6% 21.12%
99.7% 21.14%
99.8% 21.16%
99,9% 21.18%
m gy
mi —mi = N = 14,007 = 100
% Nirrogen = { - i J 2 2432
L pe—

N=Normality of titrant to 4 places of decimal.

YaNitrogen

% Recovery= 1.0

*100

my samfle

S enaslumIuny

7  Appendix A
7.1 Preparation of Reagents

7.1.1  Alkali
Tao convert ammonium into ammonia an excess of sodium hydroxide is necessary.
Use 400 g NaOH per litre of solution. C. iafly available in ions up to 50 %, Do not

use concentrations above 40 % as this will lead to crysta] formation impairing the function of the
pumps. 1f you can only buy eoncentrations = 40 %, dilute it before use.

7.1.2 Titrant acid, determination of concentration

To be able to achieve accurate nitrogen / protein results, one must be quite sure that the HCI
(hydrochloric acid) ion is what it is 4 to be. A titration against a predetermined
solution of sedium carbonate as described below is thus necessary. Incorrect HCI coneentration ean
otherwise cause substantial errors,

= Standard substance
Weigh spprox. 10 g of anhydrous sodium carbonate (NayCOs), Use a mortar to make a fine
powder. Dry it for | hat 265 °C or 2 h at 200 °C. After cooling in a desiccator, transfer the
sodium carbonate to a beaker with a tight lid. Store it in a desiceator.

+ Indicator solutions -
Dissolve 0.1 g methyl red in 100 ml methanol. Dissolve 0.1g bromocresol green in 100 mi
methanal,

= Procedure .
Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight

{W,). Transfer the sodium carbonate 1o a receiver flask and add 40 ml of H.O (distilled or
deionized). Add & drops from each of the indicator solutions. Titrate to pink. Note the amount
in ml used (A;). Boil this solution for a few minutes. The solution will turn green. Cool rapidly
to room temperature under running water, Continue the titration until the next pink colour
change oceurs. Note also this volume

(Az). Bail the solution for 2 few minutes. Cool rapidly to room temperature under running
water, Continue the titration until the next pink colour oceurs. Note also this volume (A,)

Note! Temperature changes will influence the volume and the concentration of the titrant
solution. The wurkmg temperature of the titrant should approxi that of its temp

during 1 3 ions are necessary, sufficient accuracy may be
obtained by use of a wrn::ncm table. (ADAC 942.25)

enaslumuny

Customer Suppert, 5003 7255/ Rev. 1
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7.2 Calculation
18,870 ¥,

Molarity = ———
™ T

Note! Coneentration must be accurate to four digits, Le, 0.2000 M.

Note! The colour change of this official procedure (ADAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.g. 0.1 & Methy! red and 0.1 g Bromocresol green in
100 ml methanol) will make it much easier to perform.

7.3 Receiver Solution
Boric acid 4 % with bromocresol green ( methy| red indicator solution

In order to obtain accurate results the receiver solution is adjusted so that a small (0.05-0,20 ml)
positive blank is obtained when running a blank sample. The 4 % boric acid receiver solution is
prepared by dissolving 400 g of boric acid in about 5-6 | very hot deionized water. Mix and add
more hot deionized water to a volume of about 9 1. Cool the solution to reom temperature and add
100 ml of bromacresol green solution (100 mg in 100 m| methanol) and 70 ml of methyl red
solution (100 mg in 100 ml of methanol), Dilute to 10 | with deionized water and mix carefully.

Nate! The addition of alkali is to achieve a positive blank value, This should, however, be kept
between 0.05 - 0.20 ml titrant, to obtain good repeatability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

L. Transfer 25 ml borie acid solution to a receiver flask and add 100 ml of distilled water, If the
solution in the flask is still red, tirate with 0.1 M sodium hydroxide solution until a neutral
grey colour is obtained. Calculate the amount of sedium hydroxide solution necessary to adjust
the boric acid solution in the 10 1 flask with the formula: ml 1.0 M alkali = m] titrant x 40

2. Add the calculated amount of 1.0 M alkali solution to the boric acid solution. Mix.

3. To check proceed as follows using 25 ml of the boric acid solution. Run a blank. 1f the value of
this blank is high (0.5 ml of 0.2 M HCI) the boric acid is incorrectly adjusted. This might create
irregular blanks. For correction add HCI direetly into the boric acid tank, mix it carefully and
repeat until & reading of 0.05 - 0.20 ml HCI is obtained. Tf a positive blank is nat achieved, add

further small quantities of 1| M NaOH and repeat the check until a satisfactory value is
achieved.

Custamer Suppart, G003 7246 § fev. 1
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4.2 Ongoing Qualification Tests

Block Temperature

The temperature for the digestion is limited by the boiling point for the sulphuric acid, this can be
increased by adding a salt (K:S0,) to the digestion mixture. I's important that the optimal ratio
between acid and salt is kept; please follow recommendation in AN 300 or suggested procedures
for a specific kind of sample material,

The block itself can be lled external by inserting a temperature probe in the
intended hole in the aluminium block {front row of holes).

Use the reagents and method procedure specified in AN 300, Use only reagents of recognized
analytical grade, unless otherwise specified and distilled or demineralised water o water of
equivalent purity.

Sugpested standard marerial for internal guality control:

Ammonium sulphate [(NH.);S04], min. 99.5 % (mass fraction), with certified purity.

Note: The above chemical is usually readily available with a certificate
sneufmng the purity.

Al | fum iron(11) sulph
used.

Tryptophan (Cy;HiaNaOy), minimum assay 99 % (mass fraction). Nitrogen content 137.2 ghkg. Do
not dry in an oven before use.

Acetanilide (CgHaNO), minimum assay 99 % (mass fraction). Nitrogen content 103.6 p/kg. Do not
dry in an oven before use,

{NHy)z Fe (SO x 6 HaO, with certified purity may be

Sucrose, (CzHz0yp), with a nitrogen content of not more than 0.002 % (mass fraction). Do not dry
in an oven before use.

Blank Tests

Carry out a blank test following the ty used procedure for di distillation and titration
taking 2 ml of water and about 0.7 g of sucrose instead of the test portion. Keep a record of blank
values, If blank values change, identify the cause,

Note: The amount of titrant used in the blank test slluuld always be greater
than 0.0 ml. Blanks within the same lab v sk i be t across
time.

4.2 Recovery Tests
Regularly mun recovery studies ta check the

of p lure and
= Miragen loss. - Use 0,12 g ammonium sulphate and 0.67 g sucrose per flask weighted to the

nearest 0.1 mg. Add all other reagents as stated in the method currently used (Kjeltabs, HaSC,
etc). Digest and distil under same conditions as for sample. Recoveries shall be =99 %,

Digestion efficiancy - Use u test portion of minimum 0.15 g of trvptophan or acetanilide and
0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content
ding to the current procedure in use. The recoveries of iryptophan shall be >98.5 %; the

recoveries of acetanilide shall be =99.5 %,
Distillation and titration efficiency — Distil 0.10 - 0.15 g +0.0001 g ammonium sulphate,

itting the digestion step, The ies should be >99.5 %,
Note: Results less than 98.5 % or more than 101.0 % in either of the
recovery mts indicate f-a:ll.res in the prooedura andior inaccurate
conC of the d voli ic hydrochloric acid solution (should
be adjusted to four declma[s accuracy according to procedure in AN,

Customer Suppart, G003 7363/ New, 2 tena"l ﬁﬁquﬂu i1ty

Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO applies to the Digestion system 25082520 (including exhaust and scrubber unit) and
Kjeltec 8100 Distillation Unit 1 d by FOSS Analytical, The user of the instrument
performs the PO,

2 Intended Use

The Digestion system (including exhaust and serubber) and Kjeltec 8100 Distillation Unit are

intended for laboratory use analyzing p as specified in FOSS Application Notes,
3 Purpose
The guidelines are intended to assist the user in fully developing Perf

Qualifications for the specific application(s) to which the instrument is applied.

The Performance Qualification (PQ) includes the process of demanstrating that the Digestion
system 2508/2520 (including exhaust and serubber unit) and the Kjeltec $100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activities in
the PO) phase are;

= Preventive maintenance

«  On-going verification tests

This document suggests routines to fulfill the requirements for an acceptable PO but the final
procedure should be adapted fo local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltec 8100 should be performed according to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. Maintenance, A yvearly service is
led {service y)

Mai of the Digestion block (i g exhaust and scrubber) should be performed
aceording to instruction in the user manual, see User Manual Tecator Digestor, chapter 5
Maintenance,

FOSS inaﬂ,ﬂ::-l nE Tel 445 7014 3370 FOSS Analyticsl Al G 42 361500

& Fa 010 3371 B 70 15 47 340343
D340 Hillmrod E-mail suppon@fcs. ik SE-263 31 Haganss mail uppcrteor dk
Gonmark Web ware foss. i Swedar Wl vewew Fosy ol

Custamar Support, $003 7363 / finv. 3

wenaslunduny

External Quality Control Program

It is recommended to participate in an external quality control program, such a proficiency program
or ring test, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Results
_ 14.007(F: ~ PN x100%
m

Where:
W is the nitrogen content of the sample, expressed as a percentage by mass.

A is the numerical value of the volume of the hydrochlorie acid standard volumetric solution)
used in the sample test, in milliliters, expressed w the nearest 0.05 ml,

¥ is the numerical value of the volume of the hydrochloric acid standard volumetric solution
used in the blank test, in milliliters, expressed to the nearest 0.05 ml.

N is the numerical value of the exact lity of the hydrochloric acid lard vol
solution, expressed to four decimal places.

m is the numerical value of the mass of the test portion , in milligrams, expressed to the
nearest 1 mg for sample weights =1 g or to the nearest 0.1 mg for sample weights <1 g

5 Maintenance

5.1 Maintenance Kjeltec™ 8100
See instructions in User Manual - Kjeltec 8100/8200, chapter 5 Maintenance.

5.2 Maintenance Tecator™ Digestor
See instructions in User Manual - Tecator Digestor, chapter 5 Maintenance.

6 The Maintenance Record Charts

This record charts are provided to assist you in keeping your system in good working order. Please
make copies and use them regularly as they can often help us to help you in the unlikely event a
system malfuncrion.

Cistaimas Support, €003 7363/ Rew. 1
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DQE Servicss Co.Ltd.
DQE Services 1 SoiLudprao-Wanghia 55, Ladpraa-Wanghin Rl Ladgrai, Ladgrao, Bangkak 10230 )
Phore : +66 ()2 538 2054, Email : dyeservicesinfof gmail com a2 g o
CERTIFICATE OF CALIBRATION
Certificate No. 1 SP23-007 Page | of 5
Cuostomer :  United Analyst and Engineering Consultant Co.,Ltd. {Head Office)
Address : 3 Soi Ud k 41, Sukhumvit Road. Bangchak, Phraki Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophatometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.:  2021-064

1D No. : UAE WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrated by : " .{ : R,
by d 'Ll\; h Approved by "’?ja T4
{ My, Tanawui Rittidach ) { Ms, Chonthicha Snngngem )
Technical Mmmager Quality Manager
The calibrution result is applied ool bove calib and was o vl place af ealibraion onl
The messsement capstilicy of the lsboeniory and is traceabiliry it standerds and 1 the i o rualiznd 4t the carrespanding

national stanifards Isboratory, This certificaie may not be reproduced ctber thes in full except with the prioe wrinen appeoval of the DOE Servives Co,, Lad.

wnmslumugy

FM-708-02 RO 171172021

TKIE Services Co. Lid.
DQE Seryices 2 S0 Ldpro-Wanghin 55, Ladpeao-Wanghin R, Lacpras, Ladpras, Bangkol 10230
Phone = +66 (012 538 2084, Email : deservicesinfofpmail com T ot
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UTC Reading Correction Uncertainty Cuoverage factor
{mm.) {Abs) (Abs) {Abs) (Abs) &
0.0000 0.000 0.0000 0.0028 2.00
0.5787 0.575 0.0037 0.0031 200
" 1.0490 1.044 L0050 0.0029 2.00
2.1900 2181 0.0050 0.0080 2.00
00000 0,000 00000 0.0028 2,00
0.5607 0.558 0.0027 0.0034 2.00
" 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2.115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 (L0028 2.00
- 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0961 0.0024 0.0029 2,00
1.9763 1968 0.0083 0.0070 2,00
0.0000 0.000 0.0000 0.,0028 2.00
05191 0.518 00011 (L0031 2,00
e 10003 1.000 0.0003 0.0033 200
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0,000 0.0000 00028 200
0.5523 0,552 0.0003 00030 2,00
o 10809 1.082 -0.0011 0.0030 2.00
2.0391 2031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2,00
05601 0,562 -0.0019 0.0032 2,00
o 1.0512 1.052 -0.0008 0.0030 2,00
. ]
1.9294 1.923 0.0064 .'%ﬂm%

FM-T0E-02 ROL 1/1 172021

DOE Services Co,Ltd.

DQE SEWiCES 32 Soi Ladprac-Wanghin S5, Ladpeao-Wanghin RA., Ladprog, Ladproo, Bangkok 10230

Phoae - +66 (012 538 2054, Erail : dqeservicesinfo@gmail com [

Exana o i
REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 e
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Centificate No. Dug date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95920 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Stundard set 25758 05915 22 October 2023

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

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

Spectral Band Width of UUC: 40  nm.

Sean Speed of UUC ¢ 200 nm/min

Scan Intervalof UUC: 0.1 nm.

Resolution of UUC : PF ic 0,001 Abs.

Wavelength 01 nm.

wenmlamuny

FM-708-02 REE 171172021

DQE Services Co. Ltd,
DQE : 32 Sai Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phane ; +66 (0)2 538 2054, Emuil ¢ dqeservicesinfo@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Aceuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) L3
S 0.0000 0,000 0.0000 0.0050 200
0.7478 (.743 0.0048 0.0057 200
o 0.0000 0.000 0.0000 0.0050 2.00
B 0.8686 0.861 0.0076 0.0059 2.00
50 0.0000 0.000 0.0000 0.0050 2.00
02912 0.291 0.0002 0.0051 2.00
250 0,0000 0.000 (.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
v
nmslumungu
EM-TaR-02 RIL (11172020



DOE Services Co, Lid.

DQE . 5 32 Soi Ladproc-Wanghin 33, Ladprac-Wuinghin Rd., Ladprao, Ledprao, Bangkek 10230
Services

DHE Services Co.Litd.
m Services 2 Sai Ladpemo-Wanghin 35, Ladprac-Wanghin R, Ladprao, Ladgrso, Bangkok 10230 A

Phone : +66 (012 538 2054, Email : dgsservicesinfoi@gmail com a1 v

CERTIFICATE OF CALIBRATION

Certifieste No.:  5P23-02] Page 1of5
Customer :  United Analyst and Engineering Consultant Co,,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukk it Road, Bangehak, Phrakh

Bangkok 10260
Location of calibration :  Laboratory 315

Equi + UV-Vis b

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No.: MY 15410009

1D No. : N/A

Recelved Date: 20 May 2023

Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument :  Good

Phone : +66 ()2 538 2054, Emsall : dgeserviceainfo(@ gmall cam incumum mn
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page 5of 5
‘Wavelength Accuracy :
CRMs Values UIC Reading Correction Uneertainty Cavernge factor
{nmi.) (mm.} (mm.) (o) &
241.54 2408 0,74 018 2,00
279.40 2785 0.90 018 2,0
28870 2ER.0 0.70 0.18 2.00
312 3335 0.72 018 2.00
36126 360.5 0.76 018 2.00
41648 4178 .68 0.21 206k
446,70 4459 .80 (.18 200
453.20 43515 .70 018 2.00
460,06 459.5 036 018 2.00
536.90 5360 0.9 0.8 2400
637.94 637.1 0.84 (I8 2.00
440,74 A4k 0,74 018 2.00
472:22 4715 072 0.18 2
513.70 5130 (i) LIAE] 2.00
52872 528.0 0.72 .18 2.0
574.60 574.0 60 [INE:] 2.4
SR5.48 5846 (.58 .20 2.0
684.63 6840 0.63 18 2.00
74027 Ta00 0.27 020 2.00
TaR.28 7475 0.78 018 2.00
807.16 8.5 .66 (L1E 2.00
879,70 B74%.0 0o 018 200
Remark @ - UUC = Ush Under Calinestion
- N/A = Not Avaisble
- The resilt expasded uncertainty af 1 I emated o6 che standied unvertiisey of jiod by b coverge factor & .

which fior o norml distribution m ity of s N

- * Indizaies non TIS] nocredined

dotconipene. BNEITINAIUAN

FR-TOR-00 ROD 111 5/2021

DIGE Serviees Co.Lid.
DQE Seryices 32 i Ladpro-Wanghin 55, Ladpras-Wanghin Ra, Ladpeue, Ladprao, Bunghok 10230

Phone ; +66 (0)2 538 2054, Email : dgeservicesinfogmail,com s o

REPORT OF CALIBRATION
Certificate No. 1 SP23-021 Page 2of5
Environment Condition: Ambient Temperature 25 =5 e
Relative humidity 5520 “%RH

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

Certified Reference Materials ;

Material Serial No. Certificate No. Due date
Absobance Stndard set 25760 95935 12 October 2023
Absobance Standard sct 25757 95929 22 October 2023
‘Wavelength Standard set 25806 95916 22 Qctaber 2023
Wavelength Standard set 25758 05915 22 October 2023

Traceability This certification is brle to the i System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Widthof UUC: 1.5 nm.
Sean Speed of UUC ;60 nm/min
Sean Interval of UUC: 015 nm,

Resolution of ULC: P e 0.0001 Abs.

Wavelength 0.1  nm.

FM-NE-0 RO 111/2621)

wenmnslumugy

Calibrated by : proved by : e
rated by Tupey Approyed by R T
{ Mr.Tanawuz Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
lied osky 1 the abs b item and wis ly.
i il i 1 '] 10 the unit of'
mational . This ven anthe i with e prinr wi the [IQE Serviees o Lid
FM-PUE-02 B 00112021
Ll
enmsluaugy
DQE Services Ca.Lid
 Services 2 Ladpmo-Wanghin 55, Lutprao-Wanghin ., Ladgras, Ladprao, Bangkok 10230
Phane ; +66 (012 538 2054, Emnil ; dqeservicesinfi@gmsil com e 1T
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 3of5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelengih CRMs Values | UUC Rending Correction Uneertainty Coverage factor
{nm.) (Abs) (Abs) (Abs) {(Abs) LS
00000 0.0000 0.0000 0.0028 2.00
i 0.5787 0.5742 00045 0.0031 2.00
10450 1.0423 0.0067 0.0029 2.00
21900 2.1R47 0.0053 0.0075 2.0
00000 0.0000 0.0000 0.0028 2.0
P 0.5607 0.5577 0.0030 0.0034 2.0
1.0247 1.0234 0.0013 0.0035 2.00
21229 21 00058 0.0088 200
0.0004 00000 0.0000 0.0028 2.00
465 0.5236 05184 00052 0.002% 2.00
09634 09607 06027 0.0029 2.00
1.9763 19713 LDE 0.0081 2.00
0.00060 ~0.0001 0.0001 0.0028 2.0
5461 0.5191 0.5159 00032 0.0031 200
| 1.0003 0.9980 0.0023 0.0033 2.0
1.9987 1.9917 0.0070 00087 2.0
0.0000 0.0000 L0000 0.0028 2.00
500 0.5523 05501 00022 0,0030 200
10809 10808 0.0001 0.0030 2.00
20391 2.0336 0.0055 0.00ET 2.00
0.0000 0.0000 L0000 0.0028 2.00
&5 05601 0.5585 00016 00031 .00
1.0512 1.0485 0.0027 0.0030 2.00
1.9294 1.9317 ~0.0023 0.0083 2.0
EMT0R-02 RAL 112021
Ll
nmnsluaugy



DQE Services Co Lt
DQE Sorvitos 37 S0 Ladpeac-Wanghin 55, Ladpsac-Wasghin R, Ladpeao, Ladpesn, Banghok 10230
Phhane : +66 (012 438 2054, Emnil : dqeservicesinfo@gnail.com st ot
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4of§
Photometric Aceuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
o) b (Abs) (Abs) (Ab) :
235 0.0000 0.0000 00000 (L0050 2.00
3 0.7478 0.7436 0.0042 0.0058 2,00
- 0.0000 00000 (L0000 (L0030 2,00
: 0.8686 0.8648 0.0038 0.0064 2,00
s 0.0000 0100060 LRV (0030 200
0.2912 0.2908 (LO004 (0052 2,00
450 0.0000 0.0000 0L0000 0.0050 2,00
0.6448 1L.6398 0.0030 (L0038 2.00
F8-T08-02 RO1 11112024
[
w3 lumugy

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES & E

UIPMENT CALIBRATION AND TESTING SERVICES % //T\\-}f
g
BARGKOK 10250 iy

T TS TEas

TEL, U-TI7-300.20  FAX. 02719884 EALmRATION 2168

Cert. No.: 23TM726
Page: 1of3

Certificate of Calibration

DOQE Services Co.Lid
m Services 32 5ol Ladprao-Wanghin 35, Ladpmo-Wanghin R, Ladpmo, Ladprso, Banghek 10230
Phone : +66 (012 538 2054, Email : dgeserviossinfod@gmail.com RO, Y
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page Sof§
Wavelength Accuracy ©
CRMs Values | UUC Reading Correction Uncertainty Coverage lactor
(nmy) (am.) (am.) (nm) &
4172 2420 =028 0,18 200
279.45 2785 -0.05 018 2.00
28781 2875 031 018 2.00
33406 3335 0.56 018 200
360,93 3603 .63 018 2.00
418.59 4180 0.59 018 2.00
44594 4531 .64 018 2.00
483,66 4530 66 0,18 2400
46002 4506 042 018 2,00
536.59 5364 (L] IR L] 200
637.98 6383 -0.32 018 2.00
431,38 #31.0 0.38 0,18 2400
47250 4728 0.00 A E] 2.00
51347 s3s -0.03 01g 2.00
SZE.8E 5190 -0.12 01E 2.00
57317 5730 017 (1AL 2.00
58538 S50 0.35 020 2,00
684,40 GB4.5 -0.10 018 2,00
740,72 T4L0 -0.28 0.z0 2
48,55 T48.5 005 18 2,00
BO7.03 BOT.O 0.03 018 200
879.28 ET85 -022 018 2.00
Remark | - ULC = Unit Usder Calismtion
< Mk = Mot Avmisble
4 = atmbed 0 f msitiplied by the coverape facmr &,
which for s d nds sty

** Indicatrs non TES| scuredited

- End of Certificate -

FB8-700-02 RV 1113020

v
onmsluaugu
Equipment ! Coaoled Incubator Cerl. No.: 23TM7T26
Condition As-Received :  Used ltem Page: 2of 3
Reference : Z304-04610C-1
Procedure Used -
Calibration were conducted using calibration p CP-OT02 g to direct

method with Data Acquisition which with i Temp: Detector (| RTD ).
The temperature scale used was based on ITS-80,
Condition of this result of calibration

1. Referance standard instrument:-

Instrument Model Serial No. Cert, Mo.
1 ) Data Acquisition 349724 MYSTO13711 22LMma3

2. This certificate is valid only to the item calibrated on date and place of calibrafian,

Due Data
02 Jul 2023

Equipment : Cooled Incubator

Manufacturer : Binder

Model ; KB 400 EG

Serial No. 20200000015538

ID No. : UAE MIC.01B/2554

Submitted by : Unitad Analyst and Engineering Consultan! Co., Lid,
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy Laboratary (302)

Received Order ; 27 April 2023

Calibration Date : 27 April 2023

Ambient Temperature © {26+ 10)°C

Relative Humidity : {50£30)%

Tawalchai Pama

AMW

Calibrated by

Appraved by :

{ ) Pomthippa Tameyakisl
(/) Malee Butkrusa
{ ) Suwit Imjai

Issue Date 12 May 2023

The U i are for a

probability of appr

L excep with @e

ol Tesi

“tanamlumugu

3. This ification is

fo the i Systam of Unit,

Rasult of Calibration :-
Function of UUC":
Fresh alr setting :

(®} Without Adjustment
Temperatura Sourcs

Probe installation Defails
as= 10 em

cs 16 cm

Close Envirenment during calibration
— Beginnin Finished
Temp. { °C ) 20 19
REL Humid. ( % ) 72 82
AC Supply [ Volt ) 230 23
Ref. Std,
Position : b
1 22-18RTD-211
2 1BRTD-212
3 1BRTD-2/3
4 18RTD-2/4
5 1BRTD-2/5
& 18RTD-2/6
7 1BRTD-2/7
Dimension of Chambar : L] B0
el ME m 9 (ref) 18RTD-2/8
W= 065 m
H= 1.2 m

Capacity = 03 m

tanans'lu'm_
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3L PATTANAKARN ROAD 500 1

TECHNOLOGY PROMOTION ASSOCIATE
CORPORATE SERVICES 3 EQUIPMENT CALTBRATION

{THAILAND-JAPAN)
2 G SERVIC]

Equipment ; Cooled Incubator Cert. No.: 23TM728 i i gl s gt
Condition As-Recelved : Used ltem Page: 3of3
Refarance : 2304-04810C-1
Result of Calibration :- (") Without Adjustmant Cert. No.: 23TM728
Function of UUG": Temperature Sourca . Page: 1of3
ke wirasting e Certificate of Calibration
Calibration | UG uuc Temperature Temperature | Overall |Coverag: .
Faoint Setting | Reading stabllity uniformity ariation Fa«:lor?| Bruiprent : Tjciatat
{20 ¢y | o +°C) (Y8 (*C k
30 q35‘;_:} 35.01 n(:.oogu 018 0.21} 2 W assinret:: Memmert
o Measured Temperature | "C | i Model : PP 260
Point Pasition
(e} 1 [ 2 [ a [T o [ &1 87T 7 [ & [Siel] () Serial No. : VE18,0085
350 | 34013 | 34987 | 34534 | 34603 | 35.034 | 35.027 | 35025 | 35035 [ 34980 | 0.30
Average® | The average of 30 values in each position. D No. : UAE.MIC.032/2559
Temperature stability | One-half of the greatest maximum difference of measured temperature at any ona sensor.
Temperature uniformity : The maximum di of P at any sensors and the measured Submitted by : United Analyst and Enginesring Consuftant Ca, Ltd
temperature at the reference location which sre observed al Ine same time or at as close an abservation time as 3 Sol Udomsuk 41, Sukhumvit Read,
possible o ine the P re pattem or within the chamber under steady-state conditions Bangchak, Phrakharong,
Cwerall Variatlon ; The Di of the and mini measured P obsarvation. Bangkok 10260
s Mngietndat Lalifcating Location : Microbialegy Laboratory (302)
Mate : The reported uncertainty of measurement was included stabliity and excludad unifermity
The reported uncertainly of measurement was based on a slandard u i bya I+ Received Order : 27 April 2023
factor K, providing a level of of appraxi 95 % Calibration Date ; 27 - 28 April 2023
Ambient Temperature : (26+10)°C
~oda- Relative Humidity : (50+30)%
Calibrated by Tawalchai Parna
Approved by : IM
A natory
() Pornthippa Tameyakul
(<) Malze Butkrusa
() Suwit Imjai
Issue Date : 11 May 2023
The Uncertainties are for a confidence probability of approximately 95%
T 9 e ool r 1 et h the Aman
] tig ]
wenen3la - wnelumuny
—aama A 4 mnETaan
Equipment : Incubator Cert. No.: 20TM728 Equipment : Incubatar Cert. No.: 23TM728
Condition As-Received : Used |tem Page: 5of3 Condition As-Received :  Used ltem Page: 203
Befyran:a s 2304-04510C-8 Referance : 2304-04610C-6
Result of Calibration :- (*) Without Adjustment Procedure Used :-
Function of UUC* Temperature Source Calibration were d using F CP-OT02 ing to direct measurement
Fresh sir saiting : Closa method with Data Acquisition which with p Datactor { RTD ).
Calibration | Uuc® | uuc* Temp T Overall The temperalure scale used was based on [TS-80.
Point Setting | Reading stability i ity iati Factar
["C) ("CY. ] (°Cy (£°C) {*C) {*C) K 1. Refarance standard instrument:-
250 250 | 2350 0.020 081 1.2 2 Instrument Model Serlal No. Cert. No. Due Date
360 8.0 36,0 015 1.1 1.6 2 1) Data Acquisition 34GT2A MY57013711 22LMAG 02 Jul 2023
i Measured Temperature | °C | : 2 Tn?a Derlrﬁcata is.valid anly o the item calibrated on date and Place of calibration.
Point Position 3. This caerfification is raceable to tne Internatonal System of Unit.
{'C) 1 z 3 F] 5 6 7 [ 9 (ref.) (£C) Result of Calibration :-  { * ) Without Adjustmant
250 | 25541 | 25.354 | 25.388 | 25.278 | 24341 | 24.349 | 24370 | 24455 | 24747 | 030 Etinefianaf LGS Temgiseniira-BoLe
360 | 35275 | 35351 | 35768 | 350941 | 36543 | 36680 | 26.653 | 36,728 | 36232 | o030 Fiesh air seiting : Close Environment during
g Beginning Finished
Average® : The average of 30 values in each position Temp. { °C ) 25 2
Temperature stability : One-half of the greatest maxsmum difference of measured temperatura at any ona sensor REL Humid, (% ) 78 o5
Temperature uniformity : The e of maasured P at any sensors and the measured _!&, Fl AC Supply { Voil | ] =5
temperature al the reference location which are cbserved at the same lime or al as close an observation time as T~
possible to ine the: pattarn or within the chamber under steady-state conditions., ? 2
Overall Varlation : The Difference of tha maximum and measured ires 1 1 obsarvation ¥ e postion: | PehSt.
UUE* © Unit Under Callbration H iz fhiNa:
MNote @ The reported uncartainty of measurement was included stabilily and excluded uniformity . 3 T v E‘ ; 22{::?;2;”
The reportad uncertainty of measurement was based on a standard uncertainty mulliplied by a coverage T i "’5:’2;1' o / 3 18RTD-2/3
factor k, providing @ level of confidence of approximately 85 . £ 170 4 1BRTD-2/4
5 18RTD-2/5
Evg: 6 18RTD-2/6
T 18RTD-27
Probe Installation Details : Dimension of Chamber : 8 JHERIE2R
e B G 080 9 (raf.) 1BRTD-2/9
b= W oem W= 064 m
= 10 H= 080 m
Capacity = 02 m

e |

Lanms'laim.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
SIS PATTANAKARN ROAD SO 1B, SUANLUANG, SUANLUANG BANGKOK 10250

TEL (L2715:3000-29  FAX, (12

WAC-TISLTISTIE
R SALIBRATIGN 6003

Cerl, No.: 23TM3T8

Page: 1of 3
Certificate of Calibration
Equipment : Incubatcr
Manufacturer : Memmert
Model ; |PP 260
Serial No. ; VB15.0187
D0 Now : UAE.MIC.003/2558
Submitted by : United Analyst and Enginesring Consultant Co.,Lid,

3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy Laboratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : {50+ 30)%
Callbrated by : Preecha Hiahib
Approved by :
Appraol ory

/J Pomthippa Tameyakul
1

|
(/) Malee Butkruea
(

1 Suwit imjal
Issue Date : 24 April 2023
The Uncertainties arve for a confidence probability of imately 95%

Equipment : Incubator Cert. No.: 23TM3T8
Condition As-Received - Usad ftem Page: 3of3
Reference : 2304-015500C-1
Result of Callbration :- (") Without Adjusiment
Function of UUC* : Temperature Source
Fresh air setting : Not Avaitable
Calibration| uuc* [ wue* | T Ovarall
Paint Setting stability ifarmi Factor
() £y | () (°C) () 1) k
35.0 350 [ 350 0.052 0.53 0.60 2
Calibration W "G
Paint Position btz
(’c) 1 [ 2 [ 3 T a1 s ] 8 [ 7 [ 8 [ogeny| (zc)
350 | 35092 [ 35,148 | 34.817 | 35.149 | 34.804 | 35.323 | 34.773 | 35.058 | 34.802 | 0.30

Average” : The average of 30 values in each posifion.

Temperature stability : Cne-half of the greatest maximum Eference of measured temperature &t any one sensar
Temperature uniformity : The maximum dil af ires at any sensors and the measured
temparature at the reference location which are abserved at the same tima or at as close an chservation lime as
possible to determine the pattern or hi Ity within the: chamber under steady-state conditions,
Overall Variation : The Difference of the maximum and mirimum Ires il ohservation,
uue* : Unit Under Calibration

Note ; Tha reporied uncertainty of measurement was included stability and excluded unifcrmity

The reported uncertainty of measuremant was based on a standard uncertainty mulliplied by a coverage
faclor k, providing a level of confidence of approximately 85 .

-olo-

Equipment : Incubatar Cert. No.: 23TM378
Condition As-Received :  Used ltem Page: 2of3
Reference : 2304-01550C-1
Procedure Used :-

Calibration were conducted using calibration p CP-0TD2 ing to direct
method with Data isition which with Temperature Detector | RTD ).

The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument;-
Instrument Model Serial No., Cert. No. Due Date
1) Data Acquisition 348724 MY48001451 2aLmz7 25 Feb 2024
2. This certificate is valid only to the ifem calibrated on date and pliace of calibration,
3. This cerlification is traceable fo the Intermational System of Unit.
Result of Calibration :- [ *} Without Adjustment
Function of UUC

Temperature Source
Fresh air setting : Net Available nt during callbration
= Beginning Finished
Temp. (°C ) 25 26
REL Humid { % ) 57 a1
[AC Supply { Valt ) 220 220
Position : Ref. Sid,
H 1D No.:
1 19RTD-2/1
2 19RTD-212
3 19RTD-2/3
4 1ORTD:-2/4
5 18RTD-2/5
L] 19RTD-2/6
T 19RTO-217
Probe Installation Details : Dimension-of Chamber : a 19RTD-2/8
a= 50 cm D= 050 m 9 (ref) 19RTD-2/8
b= 50 cm W= 0.64 m
¢= 60 cm H= 0B m

Capacity = 0.26 m'

wneily

. s
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  fiag
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERV] £ //T\"Q E:

% o
i

HHE-TISTIBNT0E8.
CALIBIATIN 008

Cart, No.: 23TM3rs

Page: 1aof3
Certificate of Calibration
Equipment : Watar Bath
Manufacturer : Mammert
Model : WNE 14
Serial No. ! L414.1407
1D No. & UAE.MIC,006/2558
Submitted by : United Analyst and Engineering Consultant Go. Lid,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Laocation @ Microbiclogy Laboratary
Received Order 11 April 2023
Calibration Date : 11 April 2023
Ambient Temperature ; (268+10)C
Relative Humidity : (50£30) %
Calibrated by : Krisda Malen

. e
Apprav ignatary

{ ,) Pomthippa Tameyakul
{4 ) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 24 April 2023

95%

@naalumugy
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Equipment : Watar Bath Cert. No.: Z3TMar4

Condition As-Received : Used ltam Page: 3ol 3
Reference : 2304-01550C-3
Result of Calibration {* ) Without Adjustment
Function of UUC* : Temperatura Source
Calibration uuc* uuc* i ge” ing { "G} g
polnt Satting Reading Position N
(e (¢ 1'c) 1T | 2 | 3 [ 4 [ 6(ret) | (t*C)
44.5 445 445 | 44508 | 44465 | 44456 | 44478 | 44483 0.15
Calibration Uniformity | Stability Coverage
paint Factor
t"c) (ch (£*C) k
44.5 0.065 0,031 2

Average® - The avarage of 30 values in each position

Uniformity : The maximum difference of measured temperatures at any sensors and the measured femperature
at tha refaranca location which are observed al the same time or at as close an observation time as passibie
to determine the temperature pattern or homogeneity within the chamber under sleady-state conditions,
Stability : One-half of the greatest i difference of al any one probe.

uuc* : Unit Under Calibration

Note : The reported uncertainly of measurement was included stability and excluded uniformity.

The: reported uncertalnty of measurement was based on a slandard uncertainty multiplied by a
coverage lactor k, providing a level of confidence of approximately 95 %.

~ola-

mnmlu'mm-

a 1415892088

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
SQUIPMENT CALTRRATION AND TESTING SERVICES
500 15, SUANLLANG, SUANT

O BANGKDK 1020 S P
CALIBRATIIN 60

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Mammart

Model : WNE 14

Serlal No. : L414.1410

ID No. : UAE.MIC.ODT/2558

Submitted by : United Anslyst and Engineering Consultant Co, Lid.

3 Sox Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Microtsology Laboratory {302}
Received Order : 11 April 2023

Calibration Date : 12 April 2023

Amblent Temperature : {2610)°C

Relative Humidity : (60+£30) %

Calibrated by : Preacha Hlahib
Approved by :

Approved signatory
{ ;) Pomthippa Tamayakul
{4 ) Malea Butkruea
[ ) Suwil Imjai

Issue Date : 24 April 2023

The Uncertainties are for a confldence probability of approsimately 955

e M1y o bo ceprordiced

Servioes

ensslumungy
A 0053356

Equipment : Water Bath Cert. No.: 23TM374
Condition As-Received : Used ltem Page: 2af 3
Reference : 2304-01550C-3

Procedure Used :-

Calibration were conducied using in-house callbration procedure CP-OT04  according o dirsel
measurement method with Data Acquisition which connected with Indusirial Platinum Resistance
Thermomater [ IPRT ).

Tha temperature scale used was based on TS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cart, No. Due Date

1 ) Data Acquisition 348724, MY5A003411 22LM165 26 Mov 2023
2. This cartificate is valid only to the item calibrated an date and place of calibration.
3. This ification is bie to the M System of Unit.

Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Sourca
Heat transfer medium used :  Water

i ] AC Voltage Supply
{'c}) { %R.H. ) { Volt )
Beginning of Calibration 26 55 220
Finished of C 25 56 221
Ref. Std.
Position : D No.:
1 4804539-001
& 2 4804539-002
5 3 4804538-003
= 4 4804538-004
S(ref.) 4804539-005
Front
Al
nmslum
a 1168980
Equipment : ‘Water Bath Cert. No.: 23TM377
Condition As-Recelved :  Used Itam Page: 3af3
Reference : 2304-015500-4
Result of Calibration ;- | * ) Withaut Adjustmant
Function of UUC" © Temparature Source
Calibration uuct uuc* Average® Standard Reading { °C }
paint Setting Reading Position
() (c) ('cy 1 [ 2 [ 3 [ & [ Bt} | tr-cy
4.5 445 445 | 44404 | 44458 [ aea77 [ ae507 [ aeam 0,15
Calibration Uniformity | Stability Coverage
point Factor
{c) {°G) (x°C) k
44.5 0.13 0.056 2

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

Uniformity ; The maxi i of at any sensors and the measured lemperature
at the reference location which are chserved at the same time or at as close an cbservation lime as possible
to detarmine the pattern or within the chamber under steady-siate conditions,
Stability : Cne-hall of the greatest i it af at any one probe.

uuc ¢ Unit Under Calibration

Note : The reparted uncariainty of messurement was included stability and excluded uniformity

The reported uncerlainty of measurement was based on a standard uncertainty muliplied by a
e factor &, pi ing a level of confi of app 95 %.

ienaslumugy
a 1158266
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Equipment : Water Bath Cert. No.: Z3TM377
Condition As-Received : Used Item Page: 2of3
Reference : 2304-015500-4
Procedure Used :-

Calibration were conducted using in-housa calibration p lure CP-OTO4 to direct
measurement method with Data isition which d with ial Platinum

Thermometer { IPRT }.

The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No, Cert, No, Due Date
1 ) Data Acquisition 348728 MY49001451 23Lmz7 25 Feb 2024
2. This certificate is valid only to the tem calibrated on date and place of calibration,
3, This certification is o the | jonal System of Unit
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source

Heat transfer medium used 1 Water

Environmental AC Voltage Supply
(5] (RH. ) (Volt )
Beginning of Calibration 27 B5 220
Finished of C. 30 70 221
Ref. Std.
LR 1D No.:
1 N3TPI01418
#5000 7] 2 N3TPI00T32
//4 S 3 N3TP301420
= 4 N3TPa01421
Siraf.) MN3TP301425
Front
n
wnmslumugu
a 1158267
Equipment ‘Water Bath Cert, No.: 23TM163
Condition As-Recelved :  Used ltem Page: Zof3
Reference : 2302-029500C-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTD4  sccording to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Tharmomatar ( IPRT ).

The temperalure scake used was based on [TS-90.
Condition of this result of calibration
1. Referanca standard inatrument;-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acguisition 340724 MYSD003411 22LM165 26 Nov 2023
2. This cerificate |s vald only to the item calibrated on daste and place of calibration,
3. This i ion Is ble to the Ir i System of Unit,
Result of Calibration :- {* ) Without Adjustment
Function of UUC* © Temperature Source
Envirenmental AC Voltage Supply
[E=5) (%RH ) { Vait )
g of Calibration 22 B5 2N
Finished of C. 23 61 231
Ref. Std,
Position : 1D No:
1 4B045309-001
P 2. 7 2 4804539-002
e et 5 a 4804538-003
4 A304538-004
S(rel.) 4804539-005

Front

wenaslaumug

TECHNOLOGY PROMOTION ASSOCIATION (THAILAS
CORPORATE SERVICES 3 FQUIPMENT CALIBRATHN AND TESTI

-JAPAN)
ICES
£, SUANLUANG BANGKOK 1025

MBC-TIELTIETTOIS
CALBRATIIN B038

Cert. No.: 23TM183

Pagoe: 10f3
Certificate of Calibration

Equipment : Water Bath

Manufaciurer : Memmart

Model : WNE 14

Serial No. ; L416.0806

1D Ma. : UAE. MIC. 00272560

Submitted by : Uinited Analyst and Enginearing Consultant Co., Ltd.

3 Soq Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Lecation : Microbiology Laboratory
Recelved Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : {26+10)C
Relative Humidity : (60+30)%
Calibrated by : Suwit Imjai

Approved by .
atory

i Pomnthippa Tameyakul
(/) Malee Bulkruea

Issue Date : 24 February 2023

Equipment : ‘Water Bath Cert. No.: 23TM183
Condition As-Recelved : Used llem Page: 3ol 3
Reference : 2302-02950C-2
Result of Calibration :-  { *) Without Adjustment
Function of UUC* : Temperaturs Source
Calibration uuec* uuce Average* Standard Reading | °C |
paint Setting Reading Pasition
() ('c) te) 1 | | 3 | & [ 5iref)
44.5 445 445 44455 | 44437 | 44428 | 44477 | 44459
Calibration | T Coverage
paint v ‘| Factor
(¢ (*C} {£°C) (£°C) k
445 0.078 0.038 0.15 2

Average” : The average of 30 values in each pasition

Unifarmity : The of at any sensors and the measured lemperature.
at the reference location which are observed at tha same time or at as close an obsarvalion time as possible
o the: Ire pattern or within the chambar under steady-stale conditions,
Stability : One-half of ihe greatest lif of i at any ane probe.

UuC® : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded unifarmity

The reported uncertainty of measureman! was based on a standard uncertainty multiplied by a
coverage factor k. providing a level of confidence of approximately 5 %

-olo-
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The U

TECHNOLOGY PROMOTION
CORPORATE SERVICE
8 PATTANARARN ROAD 5

TEL

SROCL

L SUANLLIAN
EAX.L

ON ¢

AILAND-JAPAN)
EQUIPMENT CALUBRATION AND FESTING

Certificate of Calibration

Equipmant :
Manufacturer :
Model :

Serial No. ©

10 No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

(/] Pomihippa Tameayakul
(

) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

eriainties are for o confid

Autoclave

ALP

Cl-40L

BO7Z98

UAE.MIC.015/2560

NECTHI-TiS 628
CALISNATION 805

Cert. No.; Z2TM1121
Page.: 1of 3

United Analyst and Engineering Consultant Co_Lid.
3 Soi Udomsuk 41, Sukhumvil Road,
Bangehak, Phrakhanong,

Banghok 10260

301 Room

11 July 2022
11 duly 2022
(26 +10)°C
(50+30)%

Preecha Hiahin

Approved Signatory

18 July 2022

v probubility of approximitely 935%

wnmslumugu

Equipment : Autoclave Cert. No.: 22TM1121
Condition As-Received : Used llem Page.: 3of 3
Reference : Z207-02450C-T
Result of Calibration :. (") Withoul Adjustment
Dperating parametar Sat : Temperature = 15 o
Sterilization period = 15 minute
uuece uuec Average* Pressure < Coverage
Setting | Reading | Position bl Shabity i Urinsrtalnty Factcl?
{*c) (*c) (c) {z°C)| (MPa) | (2C) k
1 116523
16 116 % 116.568 014 o.oa 0.80 2
3 116.440
Operating | Sot : Temp = 121 ¢
Sterilization period = 30 minule
uuece uue* Average® Stability Press.nm Uncertainty Coverage
Setting it Standard Reading g Factor
(*C) {°C) (i8] (£"C)| (MPa) [£°C} K
1 122,503
122 122 2 122.637 .18 012 091 2
3 122,558
Average* : The avarage of 30 values in each position.
Stability : One-hall of the greatast i of It ire at any ang probe

uuc® : Unit Under Callbration
MNote | The reported unceriainty of measurement was included stability and excluded uniformity

The reported uncertainty of measurameant was based on & standard uncertainty mulliplied by a
covarage factor k, providing a level of confidenca of approximately 95 %

-olo-

wenaslamusl..

Equipment : Autoclave Cert. No.: 22TM1129
Condition As-Received :  Usad ltem Page.: 2of 3
Reference : 22070245007

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO3 according fo direct
measurement methed with Data Acguisition which connected with Thermocouple Type T

The temperalure scale used was based on ITS-80.

Condition of this calibration
1. Referance standard instrument:-
Instrument Modeal Sarial No. Cert. No. Due Date
1 ) Data Acquisition 348704 MY 44080450 22LM45 28 Mar 2023

2. This certificate is valid only to the itam calibrated on date and place of calibeation.
3. This fi s to the SBystemn of Unit.
4. This result of calibration covers laboratory auloclaves for the sterilization of goods and material which
could ba infacted with organisms categorized as Hazard Group 1, 2 and 3**
(" = Categorization of pathogens according 1o hazard and categories of containment, second edition, 1880 )
It does not cover aulociaves for use with material infact with organisms in Hazard Group 4, for which

and I 1 of infected condensate is considered to be essential.
This result of calibration does nat apply 1o sterllizers or disinfeciors used for medical, dental, pharmaceutical
or velerinary purposas which are directry concerned with palien! care, or those used for fabrics subjecied fo
sterilization which are required to be dry at the and of cycls.
Result of Calibration :- (™) Without Adjustment
Function of UUC™ Temparaturs Scurce

- (G | (%RH J|  { Volt)
Beginning of Calibration 8 48 220
. |Finished of Calibration 32 48 220
Pasition Description ldas
1D No.:
1 Center of chamber 22-14TC-01
2= |Temperature senaor 22-14TC-02
i= Exhaust port 22-14TC-03

@nmslumugu,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: BOUIFMENT CALIBRATION AND TESTING SERVICES
344 PATTANAKARN ROAD S04 1%, d
TEL 02717 3000

o

LLLANG BANIHKON 10250 el

Cert. No.: 23TM763

Page: 1of3

Certificate of Calibration

Equipment : Autoclave
Manufacturer : ALP
Model : CL-4oL
Serial No. @ BOBTED
1D No. : UIAE MIC DZ62563
Submitted by : United Analyst and Engineering Consultant Ca, Lid
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiclogy Laboratory {301}
Received Order : 27 April 2023
Calibration Date : 27 Aprll 2023
Ambient Temperature : (26410 )T
Relative Humidity : (50 430 ) %
Calibrated by : Preecha Hiahib
Approved by :
Approved Signatory
{ ;) Pomthippa Tamayakul
{/] Malee Butkruea
{ ) Suwit Imjai
lssue Date : 11 May 2023
The Uncertuinties are for a of approxi Iy 95%
This cenifieate may non b repeeduced e than i ful, ancept with ihe o weitles
£ hesd ol Curganne Seevaces 3 Equipmant Calibmtion g Bervices.
v
ienaslumugy

A 0053944

W TR TR
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Equipment : Autoclave Cert, No.: 23TM7E3
Condition As-Received :  Used ltiem Page: 2of 3
Reference : 2304-D4610C-2
Procedure Used :-
Calibration were conducted using In-house calibration procedure CP-OTO2 according o direct

measurement method with Data Acquisition which connected with Thermacouple Typa T

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serlal No. Cert. No. Due Date
1) Data Acquisition J46T2A MY52003411 Z2LM165 26 Nov 2023

2, This certificate is valid only to the item calibrated on date and place of calibration

3. This carfification |s traceable to the International Systam of Unit.

4. This result of ion covers |ab y ! for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**

** = Categorization of pathogens according to hazard and categories of containment, second edition, 1980 )
It does not cover autociaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infacted is io be

This rasult of calibration does not apply to sterilizers or disinfactors used for medical, dental, pharmaceutical
ar veterinary purposes which are directry concemed with patient care, or these used for fabrics subjacted to
sterilization which are raguired to bae dry at the end of cycle,

Result of Calibration :- { "} Without Adjustment
Function of UUC* © Temparature Source
pE - Enviranmental
- e ¢y [(%RA)] (var)
Beginning of Calibration a7 &0 220
e Finished of Calibration a7 58 220
Paosith Descrinti Ref. Std.
Fosition Description 1D No.:
1= |Center of chamber 18-20TC-04
2= |Temperature sensor 18-20TC-05
3= port 18-20TC-06
L]
enasluniugy
a 1159968

&= DKSH

MMy,
= Certificate of Calibration
=
) R e
Equipment: Balance Certificate No.: C01223732
Modek: PXB23 Issued Date: 09 December 2022
Seral No. {or [D.):  C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1o 2
Condition: New
Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10280

Environment Condilon: ~ Temperature 2%6°C + 05°C
Hurmidity 53 %RH t 3.9 %RH

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

Callbration By: Mr. Adisai Maknol

Calibration Date: 08 Dacamber 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

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

(NIMT}, Thailand through DKSH Technology Co., Ltd. Cerfificate No. COZ221765

(Mr. Adisai Maknol) {Mr. Rungrod Jenkittrakulchal)
Person in charge Authorized signatory

This carficate |s issued the unfts of messuremen acoonding to the inemational Sysiem of Units {57, It provides Iaceabiity of measurmant ta
rbernationad or rafioral standard or other recognized nationsl standard

i sy i Tua diln
DIKEH Tachessiogy Limbed

L]
Rl
Soomnmnen ensslunugu
Defivering Growth - In Asla and Beyond, CAL-FM-CO1-14: 12 Sep 2022

Equipment : Autoclave Cert, No.: 23TM7E3
Condition As-Received : Used llam Page: 3of 3
Referance : 2304-04610C-2
Result of Calibration := | * |} Without Adjustment
Function of UUC* : Temperature Source
(o] Set : = 1150 °C
ili period = 15 minute
uucr uuc* Average* Pressure 5 Coverage
Setting | Reading | Position | Standard Reading Stabity Reading Uncedainty Factor
(e {5 e (t*C)| (MPa) | (£°C) k
L 115213
1150 115.0 2 115.166 o.z2 0.08 0.75 2
3 115.260
o p Set : Ti = 210 C
ilization period = 30 minuie
uuc uuc Average” | Pressure = Coverage
Setting | Reading | Position | Standard Reading | ™" | Reading [“"**"™™|  Factar
ey (ch ("6} (£°C) | (MPa) (£'C) k
1 121.260
121.0 121.0 2 121,224 0.29 14 Q75 2
3 121,284

Average® : The average of 30 values in each position,
Stability : One-half of the greatest maximum difference of measured temperalure at any one probe

uuc® : Unit Under

Calibration

Note : The reported uncartainty of measurement was included stability and excluded uniformity .

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

caverage factor k, providing a level of of approxi 85 %,

-olo-
. -
ensilupuny
a 1159967
Certificate No.: C01223732 Page: 2of 2
Calibration Resuits:
Without Adjustment

Eccantric Error: Waight fo be 1/3 or

1/2 of Maximum capacity, taken from the center of the pan as a zero refarence.

I L bl Nominal Test Valus 200 @
Referance Points (g)
A B c D E
| _[ - 0.000 0,000 0.000 0.000
Repestabllity: Determination of the slandard of waighing balance., Readablli 0001 {g)
Nominal test value (g} Standard Deviation
50 0.0004
500 0.0005
Emor of indication from nominal or | mass value., 0.001 (g
Nominal Value | Conventional Mass Displayed Value Emor of Indication Uncartainty
k
@ (@ (@) @ (@
1 1.0000 1.000 0.000 0.0010 203
5 5.0001 5.000 0.000 0.0010 203
10 10.0001 10.000 0.000 0.0010 2.03
20 20,0001 20.000 0.000 0.0010 203
w0 50,0001 50.000 0.000 0.0010 203
100 100.0001 100,000 0.000 0.0011 2.03
200 2000004 200,000 0.000 0.0011 2.02
300 300.0005 300.000 0,001 0.0013 20
400 400.0008 400,001 0.000 0.0014 2.0
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0018 2.00
The End of Certificate
i Ry e TaTall $2
DKSH Tachnokogy Limied

»Bn 1
2£X3 Bukhurrrek Road. Bangohak, Fhimkhancrg, Banghsk 1
Fhone: (="

= tenmalamuny

Delivering Growth - In Asia and Beyond, CAL-FM-CO1-14: 12 Sep 2022
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&= DKSH

€= DKSH

Refer to Certificate No.; C01223732 Page: 1 of 2 Refer to Certificate No.: C01223732 Page: 2 of 2
Statements of conformity: Statements of conformity:
This conformity cerificate documents the validity of the g of based on the
results of P it Adj
The aror of during ‘are undar givan and envis and Readabilty: 0.001 g
the [+ 95%) within the specification. The given
measurament uncertainty already includes other all effects by according 1o the standard method, UKAS Lab14. Therafore.
thass parameters have ot bean asssssed ssparmicly. MNominal Value Errar of Guard band (w) | Tolerance (£}
Tolerance and Decision rules: . iﬂﬂlf-‘:hﬂ g " Confarmity
of the af the device are done based on direct comparison of the relevant 1 0.000 0.0010 0.002
measurement results with the tolerances and decision rule are prescribed by the customer.
5 0.000 0.0010 0.010
Declsion e : [] Choice A Binary Staternent for Simphe Acceptance Rule (w = 0), Specific Risk < 50% PFA. 3 o000 P D
[E Choica B Non-binary statement with guard band (w = 1 L), Pass or Fai Spacific Risk <2.5% PFA and 20 0.000 0.0010 0.040
Condition Pass or Condition Fai Specific Risk < 50% PFA
[ Choice C Customer defined, Cusiomars may define artitrary mulipie of o have applied as guard 50 0.000 0.0010 0.100
band (w=rl). 100 0.000 0.0011 0.200 Pass
P PRt 200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0800 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
G600 0.000 0.0018 1.200 Pass
{Mr. Rungrod Jenkittrakubchai)
Authorizad sign The validity of the of y cannot heErH 5 for = of uss, m or iImproper use.
5 Wonumrary innTuTaD 4+n ‘ 1 B a4
X Taey VIR0

E233 Sukhumet Roas, Dasgehah, Phrsitharssng, Banghok 1
e 66 2630 7000 Emait

Defivering Growth - In Asia and Beyond,

wnmslumugy

2831 Bukhrmet Fows, wmwum

nmslamugu

CAL-FM-CO1-14: 12 Sep 2022

Without Adjustment
Job No KSPR2Z19576

Error of indicetion Readability:0.001g
15
1
o8
05 e
A
T — 11
X w0 100 1000
% Errorof indication = Uncert (+} = Uncert(-) Display of balonce
P AR T T Upper L 1
——— Upper Specification

enmslumugy

Delivering Growth - in Asia and Beyond,

CAL-FM-CO1-14: 12 Sep 2022
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