List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH6 5Jan 23 4 Jan 24
HAOD0081 (Thailand-Japan)
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwspsflandnuszdiasUfiRnisiinszinuninin
1 |pH Meter anudunse-ang (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
1231155210 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
3 | Turbidity Meter mwmju Thermo Scientific Eutech TN-100 Technology Promotion Association 23CH360 17 Mar 23 16 Mar 24 -
3130326 (Thailand-Japan)
4 |Analytical Balance yoaudauviuans (Suspended Solids) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) veaudeazanefianun (Total Dissolved Solids) C210685394 (Thailand-Japan)
5 [Hot Air Oven Memmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
6 |Analytical Balance thifuuazladtu (Oil &amp; 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
7 |BOD Incubator Ulaf (BOD) Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAQ.015/2561) (Thailand-Japan)
8 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAO.018/2551) (Thailand-Japan)
9 |Digestor Unit lulasiauitavua (Total Kjeldahl Nitrogen) FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
10 |Distillation Unit FOSS KT8100/ FOSS South East Asia 8411 29 May 23 27 May 24 -
(Kjeldahl Method) TECATOR 91889052
11 |UV-VIS Spectrophotometer ArruuduLeuluile (Ammonia) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Amnudndulmm (Nitrate) Technologies MY15410009
12 JUV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
2021-064
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../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf
../pH&ISE meter/23 0324 pH meter Mettler S20 1230525212 Cer No 2302181_001_01 (P).pdf
../Turbidity Meter/22 0905Turbidity_Oakton_T100IR_1120501017 22CH1184 (P) - test.pdf
../Balance/BL2023/23 0426  Balance C210685394 Cer No 22MM113.pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../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
../Digestor,Distillation Unit(TKN)/23 0529 Distillation unit_FOSS_Service Report_KT8100_8411.pdf
../Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
../Spectrophotometer/SP2566(2023)/23 0106_UV-VIS Spectrophotometer_Hitachi_U-1900_SP23-007 (P).pdf
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iwspsflandnuszdiasUfiRnisiinszinuninin
13 |Incubator AlaanesuLUATISY (Total Coliform Bacteria) Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
AflAaladne sy (Faecal Coliform Bacteria) V615.0187 (Thailand-Japan)
14 |Incubator 59 E. Coli Memmert IPP 260 / Technology Promotion Association 23TM729 27 Apr 23 25 Apr 24 -
o Strephylococcus aureus V618.0033 (Thailand-Japan)
15 |Water Bath {0 Pseudomonas aeroginisa Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
L416.0606 (Thailand-Japan)
16 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
17 |Auto Clave ALP CL-40L / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24 -
808763 (Thailand-Japan)
18 [Auto Clave ALP CL-40L / DKSH (Thailand) Ltd. C11230106 9 Jun 23 7 Jun 24 _
810010
19 [Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
236754745
20 [|Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01234158 8 Dec 23 7 Dec 24 -
236754745

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
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../Microbiology/Incubator_Microbiology/Incubator 2023/23 0412 Incubator_Memmert_IP260_V615.0187 23TM378(P).pdf
../Microbiology/Incubator_Microbiology/Incubator 2023/23 0427 Incubator Memmert IP260 V618.0033 Cer No 23TM729 (P).pdf
../Microbiology/Water bath_Microbiology/Water Bath 2023/23 0215 WaterBath_Memmert_WNE14_L416.0606_UAE.MIC.002_2560_23TM193(P).pdf
../Microbiology/AutoClave_Microbiology/23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P).pdf
../Microbiology/AutoClave_Microbiology/23 0609#Autoclave_ALP_CL-40L_810010_UAE.MIC.032_2565
../Microbiology/22 1209#Balance_Ohaus_C236754745_UAE.MIC.055_2565
../Microbiology/22 1209#Balance_Ohaus_C236754745_UAE.MIC.055_2565

SN2
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) % .
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES —, /R S >
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX 0-2719-9484 CALIBRATION 0008

Cert.No.:  23CH6
10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HAOD0O081

ID No. : UAE.EFM.074/2564(EFM.pH.07/64)

Condition As-Received: Used Item

Received Date : 04 January 2023

Calibration Date : 05 January 2023

Reference : 2301-0060WSC-2

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 25) "C
Relative Humidity : (50 £ 15) %
Calibration Procedure In - house method :

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

- CP-CH8 by i with

Calibrated by : Saithip Meangmai

Approved by :

Approved Signatory

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

Issue Date : 10 January 2023

The Uncertainties are for a bability of approxi 95%

This centificate may ot be reproduced other than in full, except with the prior written

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

- _tﬁﬂﬁ‘li‘hjﬂ'mﬂu

CertNo..  23CH6
Page.: 20f3
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 2211306 27 Oct 2023

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

2. Certified Reference i : The Wt results are to Sl through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 Jufy 2024
pH 6.987 CPA chem 823322 20 June 2023
pH 10.008 CPA chem 826590 08 July 2023

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

Function : mV Measurement

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) k
pH mV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HAOD0081 7.00 0.00 0.1 6.98 0.058 2.00
7.00 0.00 0.1 6.98 0.058 2.00
10.00 -177.48 -177.4 10.01 0.058 2.00

tonanslus

Cert.No..  23CH6
Page.: 3of3
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 i i i pH factor
(mV) (%) k
pH Electrode 4.008 4,01 138.5 0.0085 2.05
S/N.. 980C0039 6.987 6.98 -32.1 0.011 2.00
6.987 7.00 -33.1 0.011 2.00
10.008 10.03 -205.2 0.0096 2.00

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : 9652

- Serial No. : 990C0039

Dimension of probe;

- Length : 102 mm.

- Diameter - 15.5 mm.

- Immersion Depth : 85 mm.

Calibration Standard uuc* Error Uncertainty of Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.004 250 -0.004 0.13 2.00
30.0 30.001 300 -0.001 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

I

wnasluat |

HEC-TISI-TIS 17025
CALIBRATION D081

Calibration Certificate

Certificate No.: 2301846-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LLTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkaok 10260

Page 10t 5
Equipment: PH Mater
Manufacturer: Mettler Toledo
Model: SevenEasy TM 520 pH
Serial No.: 1231155210
1D No.: UAEWAT.010/2553
Order No.: 2301846
Operation No.: 2301846-001
Date of Receipt: 17 Fabruary 2023
Date of Calibration: 24 February 2023
Calibrated by Mr.Worapab Soaktong Approved by
Seiuntist [ S .
Specialist, Diviskon of Calibration Laboratory
Date of Issue: 24 Fabruary 2023 for the Technical Team

The uncertaintios are for a confidence prodability of approuimataly 35%.

This Cartficate is psued with the condrions of by the Thal Labaratory Schema which has asseasad
the measwenant cazabley of the labarlory and s racesbiity 1o ecognized naticnal sandards and tn $a wits of messum=ant reakzed at the.
comesponding nationsl standards Istoratnry, This cersficae may not be mpoduced oher than in fll excent with the pror witlen apgroval of e
Matioral Food nsstuse.

F-C5-009 Ravision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 23018486-01-41
FH Matar Resolution:  00TgH  : 1my
Monufastures:  hietier Toieda Modsl:  SewenEasy TSI oH
Serial Moo 1231188210 Type: Bench iop
10 Na.: UAE WAT. 0102553
Date of Ci 24 February 20&) Pagezod &
Losation: Chemical Calbraton Laboratory, Natonal Food Insttute
Erwiranment Candition: Ambient Temperaturs: | 261 £ 05 ) T RelatveHumidie | 50 £5 ) %
Candition of this Results of Callbration
1.Cabbration Maihed $WCC-D02 e utig standard
cantfind reference material [CRM)
2 Rutersece Standards | Cartted Fsferance Maiarial
Ingrumants Sarlal (1D Ne, Manufacturer LCaniificate No. DOus Dats.
21 DS Veliaga Caliraior 20007 Fuks nEE 17 Jurm 2123
22 Digial Themomaisr 2mes007 Fuks CCRSISTIN W Cowmber 2023
23 Tramo-Hygro Mater WFLETH 00718 FoNPE 40 arzz-oase 28 agr 2021
LCarified Rafererrcs Material Lot No, Manufacturar BafN Expire Dol
2.4 g uffar 4008 [Frimicy pH Eulee Sobition) B0 CPAcham Pr216LS 8 August 024
2.5 ¢ b 285 {Primacy oH buffe Sakition) ey cPachem mairLs 8 August 228
2.8 pH tuffor 10.01 {Primary pH bufier Sokution) b CPAchem PHRZOLE B August 2023
2.7 pH b 7.0 (Standiard g bosfar Scluson) w2610 PActem FHITLE 8 August 2023
3. Thia carth _
3.1 Instrumests o.2.1 hrougn NSC-TISKTIE 17025 Lakaralery Accradition o Cabbewson Na D08
3.2 Insinumerts No.22 inraug NSCTISITIS 17025 Laboratery Acsrodition of Calteasion Mo 0087
3.3 Insiruments No 23 raugh NSC-TISLTIS 17025 Labormtcry Ammeition of Calbration No 0252
3.4 Cfied Rabsrsnca Waiaris No. 2410 26 incautin 1o i i
[e——
praparation and certfied by CPAcham Lid i accredited 1o 150 17034
and ISOMEC 17028
3.5 Carfied Refaranca Matarial N 2.7 tmcastin i EM M HIZ7 Lo 04.06.2001; BIM Re HI25 Lot 28.05 2021;

Bl RN HEZT Lot D4.00.2021; BIM Red HI-28 Lot 20052021,
o Ldis

necradiied 10 S0 17034 and SOIEC 17025
4

5. This remult of calbration was

F-C5-012 Rewision: 01 Dete: 20-04-65
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Calibration Report

Cartificats No.: 2301046-001-01
Equipment; B Meter Resolution:  0.01pH  © 1m¥
Manufacturer:  Mesier Toleds Modl: SevenEasy T 520 pH
SealNo:  1zIISSRID Type: Bench iog
1Do.: IR VAT 01072833
Date of 24 February 2023 Page 3ol §
Calibration Results:
1. Calibraticn of pH Matar | Manual Temparmturs Compantation ot 28 G )
Hominal DE Voltage Standard Avurags Indicator Reading Uncertainty | Coveraga Factor
[ [my) v o [#mV | (3]
o 413120 414 .00 (] 200
2 295314 298 200 (] 200
‘ 177488 178 400 asa 200
3 55,160 ] £.00 (] 200
i 0.000 [] 7.00 058 200
[ 58190 £ a.00 o5e 200
0 177 AR Tt 00 058 00
12 205811 B 1200 0.58 Z00
14 FIreE ) a0 0.58 0
2 mH { Manual PEEELH)
Equipment: 5 Elnciedn Type  Comsined Eloctmode
Manufacturen:  Mettier Toledo Modet:  InLab Eoids
SerialNo:  SOUEATY DNo. N
¥ r ©H 4, 54 7 and pH 10}
CartiNied Valus T/ e Unenrtainty Coverage Factor
W25 G (pH) PH my i2pH | [E3]
4008 401 8 - an0m1 200
6285 890 0 .68 a0 200
10008 0.0 -180 EE] o008 200
6565 639 15 - o008 200

F-C5-012 Revision: 01 Date: 20-04-65
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Food indusimal Laboralory Senice Certer RGIRTE B0ES
Calibration Report
Certificate No.: 2301845-001-01
Equipment: Digital Thermameter with RTD
Resplution: 0.1 °C Medel:  SevenEasy TM 520 pH
Serial No.: 1231155210 ID No.:  UAEWAT.010/2553
Manufacturer:  Mettier Toledo
Date of Calibration: 24 February 2023 Page 4 of §
Location: Chernical Calibration Laboratory, National Food Institute
Environment Candition: Ambient Temperature 25 %C £+ 1 °C
Relative Humidity 4B% + 3 %
Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by with standard
- The Calibration is by comparing with a known
from & standard resistance thermometer.
- The temperature scake in use at this laboratory is the International
Temperature scake of 1990 { IT5-50 ).
2. Reference Standard Instrument ;
Instrument Maodel Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0673/65 | 07-Jun-23 TISTR
Platinum Reststance Thermameter (PRT) 56278 877332

Support Equipment : - Low Temperature Bath (Micro Bath), Moded: 7103, 5/N: A39538 ANES ABS1B1.

3, This certificate is traceable to International System of Units (St Units).
4, This certificate was certified only for the instrument we cabbrated.

5, This result of calibration was found accurate s shown on date and place of calibration anly.
6. Condition of Calibrated fem :  Good

7. Result of Calibration :

Without adjustment || Afer adjustment

F-C5-012 Revision: 01 Date: 20-04-65
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Fourdsion for Industial Diewelopment Matonal Food insmiute: NATLTISITIS 17025
Food ncusimal Laboratory Sence Center CALISRATION 0081
Calibration Report
Certificate MNo.: 2301846-001-01
Equipment: Digital Thermameter with RTD
Resolution: 0.1 °C Moded:  SevenEasy TM 520 pH
Serial No.: 1231155210 ID Mo UAEWAT.010/2553
Manufacturer:  Metter Toledo
Date of Calibration: 24 February 2023 Page 5 of 5
Calibration point: 15.0, 25.0and 35.0  °C
Calibration result:

= The probe was immersed in liguid bath or dry bath to a minimum  depth of 120 mm.
- Description of probe, model : - SM: -
Dimension of probe : Diameter & mm., Length 120 mm.,

Sheath material :  Stainless Steel

uuC* Reading Standard Correction Value Uncertainty
('c) Temperature (°C) ey £ (°g)
15.1 15.015 - 01 0.11
250 25014 0.0 0.11
351 35.016 0.4 0.11
[ote

- UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty muiiplied by coverage factor k= 2,
providing a level of confidence of approximately 35 %.

. [

F-C5-013 Revision: 01 Date: 20-04-65
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: Fourdsnion for incusinal Developmers Mahional Food nstiue b T oundanon for indusina Developrmert National Food insthure SC-TIS1. 715 17028
Food indiemal Laborarory Serwce Center CALIBRATION 00d Indusinial Lanorarory Servce Cerer TBRATION 0061

Calibration Certificate Calibration Report

Certificate No.: 2302184-001-01 Certificate No.: 20218100141
Client name: UNITED ANALYST AN ENGINEERING CONSULTANT CO,LTD. Equipmant: o Meier Rusolution:  Q01gH  ; 1my
Address: 3 S0 Udomsuk 41, Sukhumvit Road, Maneactoror:  METTLER TOLEDD Modal: SavanEasy gH
Bangchack, Prakhanong, Bangkok 10260 Barial No.: 1330526212 Typa: Banch op
. UAEWAS 0032983
Paguicis Date of Calibration: 24 March 2023 Pagedof s
Location: ‘Cremical Calbration Laboraiony, National Food Insthute
Equipment: PH Mater Envirsnment Condition: Ambiont Tomperature: [ 234 £ 15 ) T Relative Humidity: | 52 =3 ) %
‘Candition of Equigment: ‘Good Condition
Manufacturer: METTLER TOLEDD o L ST ey ot rsemion
1.Calibewton Method n WL "g standard and
cartified eleence maleal (CRAM)
Model: SevenEasy pH 2 Reterence Standards | Cartfied Refaronca Matecal
Imrymens Sarial 11D No, Manufaciurer Sasuficme Mo, us Dae
Serial No.: 1230525212 21 DCVokage Cabbrator amosonT Fluke 2z=1908 17 June 2023
22 Digial Thermomeser 2moe00T Fluke CC-E5055T-01 30 Octobar 2023
|D Nc . UAE.WAS.003/2553 23 Thermo-Hygro Meser NFLBTHDOAAT FONPE TE &50555-01 2 Sapwmber 2023
Canified Relerance Material Lot Ka, Manufacturse BatH Expira Date
2.4 pH buffar 4 008 (Primary pH buffar Schution) BT3I608 CPActam PHZ1B.LS 18 Fabruary 2025
Order No.: 2302181
2.5 pH bffar 8 B85 (Prisary pH buffar Schution) BT3609 CPRAchaM PH2T.LS 18 Febnary 2025
2.8 pH buffer 10.01 (Prissary pH buffar Sclution) &73811 CPActwm PHZIOLS 16 Fesnary 2024
Operation No.: Fazs-00 2.7 pH b 7.00 [Standard pH bubiar Soiutin] w7301z CPAgm PHIOTLS 16 Fesaary 2024
ER taTha
Date of Receipt: 14 March 2023 3.1 Insnuments No.2 1 Fecugn NSC-TISITIS 47025 Laborstory Accrediton of Calbration M. 0008
2.2 Instruments No.2.2 hrough NSC-TISLTIS 17025 Labonatory Accradiion of Calbration Ne. 001
Date of Calibration: 24 March 2023 3.3 Instrumwents No.2.3 wcugh NSC-TESKTIS 17025 Laboratory Acessatifan of Calbration bo. D081
3.4 Caiified Reterenca Matarial No. 24128 trackabin o Harrad cal
. baromatar, snd &
CPAcham Lid BO17034
A and ISQIEC 17025
Calibrated by phat Tusnjit \pp by
2.5 Canified Reteranca Matarial No.2.7 traceabia & EiM RiefN HI-12 LotN 2505 2022 BIM RefN HI16 Lot 02 D8 2022
e | B RafM HL13 Lot 25,05 2022 BM Refl HI18 Loth 0208 2022 the
" L
Specialist, Division of Calibration Laboratory accrudied o 150 17034 and ISCUEC 17025
Date of Issus: 24 March 2023 far the Technical Team i
B This was and place of calbration only.
for & conth probabisty of

“This Gertficate Is iesued in wih f the Thai Laberatory which Fas aasassl
the maasureman cagabity of the lasoralory ed i ¥Reaskiity 1 Nesgnized naoeal slandieds and 1 the unis of missusment matzed at the
ormaponding nabonal standands iscoratory, This cectficate miy ot be reproducest oiher than In ful ewcect wEh the prior writien spprval of the
Hational Focd nstitues.

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

F-C5-009 Revision: 01 Date: 20-04-65
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Food indusial Laborsrory Serice Cener T bhat Food ndusinal Lsbarstory Senice Corter R
Calibration Report Calibration Report
Certificate No.: 210101
Equipment: H Mater Rasolution:  001pH . 1mV Certificate No.: 2302181-001-01
Manufacsursr:  METTLER TELEGE Modal: Saventasy pH Equipment: Digital Thermometes with RTD (pH Meter)
Serlad No.: 130625212 Typa: Banch iog Resolution: 0.1 °C Model:  SevenEasy pH
LS LIAE WiAS 0082553 Serial No.: 1230525212 ID No.:  UAE.WAS.003/2553
Date of Calibration: 24 Misch 2023 Page3ofs Manufacturer: METTLER TOLEDO
Calibration Results: Date of Calibration: 24 March 2023 Pagedofs
1. Calitention af pH Maser [ Manusl Tamparutrs Compansation # 25 °C |
ominal DG Vomage Stanaard Awurags Indicates Reading Uneestainty Eavarags Fostor Location: Chismical Calibration Laboratory, National Food Institute
w {mv) G wH Uad) Lls} Environment Condition: Ambient Temperatre 25 %C £ 1
[] 403 £14 [ 0.5 200 Relative Humidity S o+ 5 %
2 20814 ] 200 .58 200
4 177,864 178 400 0.5 200
[] 81 ) 600 .58 200
] 0000 T 700 = 200 Condition of this results of Calibration:
] -5 -5 000 0.5 200 1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
W0 EEET] B T [E) 200 = The Calibration is determined by comparing with a known temperature
12 -2wsam i Ll o8 200 from a standard resistance thermometar.
hid AT L L i = - The temperature scale in usa at this kaboratory is the International
z (Mt sy Temperature scale of 1980 { IT5-90 ).
Equipment: 4 Elocireds Type:  Combined Ekcreda
2. Refel Standard :
Manufaciurer:  METTLER TOLEDD Modal:  InLab Salics i —
TR o B Instrument Model Serial No. No. | Due Date | Through
MOM NATICHAL
i . i e A HANDHELL THER ETER. 1521 ABS9ST TE i 10-Dec-23 OG0
[Platinum Resistance Thermameter (FRT} 385 509201 INSTITUTE
e ‘Average indicator Rsading Uncertalnty Corvaragn Factor Support Equipment @ - Low Temperature Bath (ISOCAL-5), Model: Europa-6 Pus Basic, 5/N: 341592/2
@25 pH) oH my (£pH) 2]
Anon Fum 1 2 el i 3. This certificate is traceable to International System of Units (ST Units).
‘o‘:’o ::‘ 2:0 iz Lo i 4. This certificate was certified only for the instrument we calibrated.
1001 0o K H7.66 00088 200
5. This result of calibration was found accurate as shown on date and place of calibration only.
6585 (2] 1 - 000, 200

6. Condition of Calibrated item :  Good

7. Result of Calibration : Without adjustment || After adjustment

F-C5-012 Revision: 01 Date: 20-04-65
F-C5-012 Rewision: 01 Date: 20-04-65
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Foundafion for Industral Development Matcral Foad inestute b eI
Food nousinal Labarafory Service Certer HRFRRATE SheT
Calibration Report
Certificate No.: 1302181-001-01
Equipment: Digital Thermameter with RTD  (pH Meter)
Resolution: 0.1 °C Model:  SevenEasy pH
Serlal No.: 1230525212 ID Mo, UAE.WAS.003/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 5 of §
Calibration point: 15.0, 25.0 and 30.0 L=}
Calibration result:

- The probe was immersed in liquid bath or dry bath to & minimum  depth of 130 mm.
- Deseription of probe, model @ NJA SN : NjA

Dimensien of probe : Diameter 3 mm,, Length 120 mm.,

Sheath material ©  NfA

uuc* Reading Standard Correction Value Uncertainty
c) Temperature (°C) a) + (°C)
152 14.959 - 02 0.12
25.2 24,959 - 02 0.12
30.2 20,959 -02 0.12
lote

- UUC* ! Unit Under Calibration

The report uncertainty of measurement was based on standand uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approwimately 95 %.

PRV P—

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

{D- JAPAN)
NG SERVICES

'ECHNOLOGY PROMOTION ASSOCIATION (THAIL.
CRVICES 3 : EQUIPMENT CALIBRATION AND'T

5344 PATTANAKARN ROAD SOI 18, SUANLUA IANLLUANG BANGKOK 140

FAX. 0.2

Cert.No.: Z3CH360
Certificate of Calibration Eayatigirid
Equipment : Turbidity Mater
Manufacturer : Thermo Sclentific
Maodel : EUTECH TN-100
Serial No. : 3130326
ID. No. : UAE.EFM.023/2566(TM.01/66)
Condition As-Received: New Item
Received Date : 16 March 2023
Calibration Date : 17 March 2023
Reference : 2303-0615WSC-1
Submitted by : United Analyst and Engineering Cansultant o, Lid

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

Ambient Temperature : 26 £ 2.6) *C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house methed : CP-CH11

based on direct measwrement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved by : |
¥ Approved Signatary

{4 ) Malea Butkruea

{ ) Saithip Meangmai

{ ) Warakorn Lemgagtrakul

Issue Date © 21 March 2023

tely 955,

Cert.Mo. : 23CH3E0

Page.: 2aof 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit {SI unit) through
Technology Promotion Assockation (Thalland-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECHH0 22H1313 12 June 2023
2) Electronic Balance NO3ETY 140RCO01 2ZMMa8 20 Sep 2023
2. Standard Material : The Formazin ion has been gravi ic from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result
Performing four - Formazin suspension standard curve by using 0,20,100,800 NTU
Turbidity Meter Serial Number : 3130326

Standard UUC* Reading Uncertainty of | Coverage
Fermazine suspension Measurement Factor
(NTU ) (NTU ) (ENTU) k
0.1 018 0.022 2.00
20 20.0 0.38 2.00
100 90.8 0.70 2.00
800 798 2.1 211
Remark = UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

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 %.
-ollo-

LBNATRIAIUAL
a' 1154114

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %&?

CORPORATE SERVICES 3: BQUIFMENT CALIBRATION AND TESTING SERVICES e
53404 PATTANAKARN ROAD SOF 15, SUANLIANG, 5
TEL. 0-2717-3HK1-29  FAX. 0.

UANLUANG BANGEOK 10250 R

WEC.TiELTISITOZS
CALINATION 0038

Cert.No.: 23MM113

Page.: 1of 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettiar Toledo
Model : XSR205
Serial No. : C210685394
ID No. : UAE WADLD10/2585
Submitted by : United Analyst and Engineering Consulant Ca.,Ltd,

3 Soi Udomsuk 41, Sukhurmvit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : EBalance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15°Cto40°C

Relative Humidity : 30 % 1o 80 %

Calibrated by : Man Pattanapongpaibeon
Approved by :

Approved Signatory
[ ) Pomthippa Tameyakul
{ ) Malee Butkruea

() Suwit Imjai
Issue Date : 2 May 2023
The U are for a confid probability of apy Iy 95%

Thiss centificate may 0t be reproduses
Apprval of the head o

her tham in full, evcept with the prior wrilles

Corporale S 3: Equipment Calibrstion s Tosting Services.

Uncontrolled Document
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Equipment : Electronic Balance Cert.No.: Z3MM113
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-04580C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB0M according to direct
measurement method against standard weight
Condition of this result of calibration
1. Reference standard instruments:-

Equipment :

Condition As-Received :
Reference :

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position an the pan.
The weighing machine reading errar obtained is given in the table

Electronic Balance
Used Item
2304-045900C-2

Cert.No.: 23MM113
Page: 3of 3

Maximum difference between

Instruments Model Serial No. ID No. Test report No. Due date Position1  Position2  Position3  Position 4 Position 5 off-centar and central loading
1) Standard Welght Set (E2) 15684 24053 TORCOOT MM-0010-22 20 Jan 2024 {g) {g) (a) (g) (g) (g)
2. This certificate is valid only to the item calibrated on date and place of calibration, -0.0001 -0.0001 0.0000 20,0001 -0.0001 0.0001
3. Tm.s rest.!lr of calibration \f\ras mada an requestgd at the point specified by customer. 3 Dapartirs frot wamlnab vakic
4. This certificate is not cerlified for any commercial transaction. Sy i
5. This certification s 1o the I I System of Unit. e Eimnes Msasiiiurant Covsrags
Result of calibration ( ) Without () After A by Intemal Cali ﬁ”:—lf"ﬂﬂ “’[";:'}“5 9%“]"““ “L(‘;““—"}"I %
Range capac 0g o 81 g Resolution 0.00001 g 10
81 g to 220 g Resolution 0.0001 3 Ug';:d g'gfggg fo?o?ﬁ g'g:‘; i';;
Exeors AdiUSnent 0.1 0.09880 +0.00001 0015 207
Balance Measurement Coverage 1 1 .DOODEI 0 ;JOUUD DI018 2'04
Applied Weight Reading Correction Uncertainty Factor : > : i
(9) ta) (a) ) TR 5 5.00000 000000 0.026 2.00
) 79.99592 +0.00008 0.15 200 £0 2ODEE: | 000002 bzl <
200 199.9995 +0.0005 0.29 2,00 :g :gg%gj g-gg%; 0652859 20
Aot Acjustment ; 100 100.0000 0.0000 0.17 2.00
1. Determination of the standard deviation of weighing machine (n=10) 150 150'0000 D.CIC'EIO DIZQ 2'00
Applied Weight Standard Deviation 200 G : 5 A 2
(g} of Reading [ g ) 99,9999 +0.0001 0.29 2,00
&0 0.000007 ;i
200 0.00004 The reported uncerainty of measurement was based on a y ltiplied by a I
factor k , providing a level of confidence of approximately 95 %.
-olo-
Uncontrolled :nt Uncontrolled [ ient
MSC-TISSTIS TS Equipment : Hot Air Oven Cert. No.: 23TM3T3
S S Condition As-Received :  Used Item Page: 2of3
Reference : 2304-01560C-1
Cert. No.: 23TM373 Procedure Used :-
Page: 1of 3 C ion were using calibration p CP-OTOZ2 ing to direct
method with Data isition which with i Detector { RTD ) and

Certificate of Calibration

Equipmant : Hot Air Oven

Manufactur Memmert

Model : UF 55

Serial No. : B212.0411

ID No. : UAE WAD,D0S/2556

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

Location : Lab Floor 2

Received Order : 11 April 2023

Calibration Date : 11 = 12 April 2023

Ambient Temperature : {2610 i

Relative Humidity : {50+30) %

Calibrated by : Krieda Males

Approved by :

Approved Signatory
{ /) Pornthippa Tameyakul
(¢ ) Malee Butkrusa
{ ) Suwit Imjai

24 April 2023

Issue Date :

Uncontrolled Dgc%?sesrgg

Thermocouple Type T.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Refarence standard instrument:-
Instrument Model Serial Mo,
1) Data Acquisition 348724 MY53003411
2. This cerlificate is valid only to the item calibrated on date and place of calibration,
3. This certification is fraceable to the International Systern of Unit
Result of Calibration :- (* ) Witheut Adjustment
Function of UUC" : Temperature Scurce

cert No.
22LM165

Due Date
26 Nov 2023

Fresh air setting : Closa Envirenment during calibration
Beginning Finished
Temp. [ C ) 27 28
REL. Humid. ( % ) 45 44
AC Supply { Valt ) 21 220
Ref. Std. ID No.: @

Calibration Point

H
Pasition :| { 120 to 180 ) °C | (104)°C

1 18-20TC-01 20RTD-2/1

2 18-20TC-02 20RTD-2i2

3 18-20TC-03 20RTD-2/2

4 18-20TC-04 20RTD-2/4

Probe Installation Details : Dimension of Chamber : 5 18-20TC-05 20RTD-2/5
a= 60 com D= 050 m 6 18-20TC-06 | 20RTD-2/6
k= &0 o Wa G s 7 18-20TC-O7 | 20RTD-27
c= 50 om H= 0.75 2 8 18-20TC-08 20RTD-2/8
Capacity= 030 m 9(ref) | 18-20TC-08 | 20RTD-218

Uncontrolled Dpcumpant
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Equipment : Hot Air Oven Cert. No.: 23TM373
Condition As-Received ; Used ltem Page: 3of3
Refarence 2304-01560C-1
Result of Callbration :- i * ) Without Adjustment
Function of UUC™ : Temperature Source
Frash air setting : Close
Calibration | UUC* uuce P T Overall
Point Setting | Reading stability uniformity Variation| Factor
(e} |(%) | (c]) (£°C) (c) (c) K
104.0 1040 | 104.0 0.054 0.59 0.85 2
1200 12000 120.0 012 089 15 2
180.0 180.0 | 180.0 0.12 1.5 25 2
Calibration Temperature | °C |
Paint Position
{°c) 1 2 3 3 5 5 7 B |9(rel)| (+C)
104.0 104.512 ) 104.016| 104.542 | 104.407 | 103.704| 103.729( 104.167 | 104.158 | 104.001 042
120.0 120.317 | 119.768| 120.524 | 120.232| 119.363] 110,209 119.888 119.797 | 119.735 11
180.0 180.878| 179.819) 181 357 | 180.871| 179.303| 170,130 180.230 | 1B0.055 | 179.960 1.1
Average* : The average of 30 values in each position.
difference of at any one sensor,

Temperature stability : One-half of the greatest
i : The of at any sensors and the measured
temperature at the reference location which are observed at the same fime or at as close an observation lime as

possible to the: pattern or within the chamber under steady-state condilions.
Overall : The Diffs al the and minimum ior
uue* : Unit Under Calibration

Nate : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertsinty multiplied by & coverage
factor k, providing a level of confidence of appreximately 95 %,

-olo-

Uncontrolled Dpgument

Ll
Nfi =

SEErrEsLTRLNYa0SCasn ILEE S
FALEUSTSAEuUUEN IS 9688 rISSUE 1S

Foundation for indusimal Development Naronal Food pateute n
Food Incusinal Laboratory Serce Center G

Calibration Certificate

3
&

TGN o561

Lil

b

=
=

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Page 1of 4
quip Balance

Manufacturer: METTLER TOLEDO
Model: XSR204

C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 May 2023

Calibrated by  Mr.Manas Somsak Approved by
Specialist [
Manager, Division of Calibration Labaratory
Datw of Issua: 18 May 2023 for the Technical Team
Tha are for af 95%

This Certificate is issued in accordance with the conditions of accreditation granbed by the Thal Labaratary Accreditation
Scheme which has assessed the measurement capability of the laboratory and its tracesbility to recognized national
standards and ta the units of realzed at the national standards labaratory. This certificate may
nat be reproduced other than in full except with the prior written approval of the Mational Faod Istitute,

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

ARaTMESASRU A0S sa LIS
AUELENSAEUUENS3marnS

Foundanon for Fousmal Devel

Focd rdusinal Laberarory HREhATE
Calibration Report

o No.: 001-01

Equipment: Electronic Balance Manufactsrer: METTLER TOLEDO
Model: ¥5R204 Resolution:  0.0001 g
Seial No.: C117615043 I0 Nour LIAE.WASD12/2564
Capacity: 220 g

Date of Calibration: 10 May 2023 Page 2of 4

Environment Condition: Ambient Temperatue 214 & 0.2 T Relsthe Humidity: 434 = 08 %

Place of Calibration: Balance room (Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment Gecd Condiion

Condition of This Results of Calibration:

L. Calibration Method: NFI Method W-MA01  [m-House Method hased on UKAS Lab 14 : 2019

L Reference Standards:

Reference Standard ~ Model
Standard Weight Class E2 1Img %o 2009
Instrument Model
Thermo-Hygro Meter 608-H1
3. This certification s traceable 1o 51 UNIT
4, This certificate was cartifiad only for the instrument we calibrated,

5. This result of calbration was found e and place of

Certificate No.
MEI053S

Certificate No.
QREF-4BS

Serial No.
BS05567572

Serial No.

NFLETH 01623

Calibrated By
s

Calibrated By

Quality Rebam

Due Date

B April 2024

Due Date
21 Februery 2024

Calibration Results:
1. Repeatability of Reading:

Momiral Vake (g )
100

2. Off-Center Error:
Amassof 100 g wes placed and moved to various postion on pan.
The balance reading obesined & given in the tatle,

%
o)
B
v

1 2 3
{9 ¥l g}
100.0002 | 100.0002 | 300.0002

F-{5-012 Revision: 01 Date: 20-04-65

170Es
o0t

NSCTISLTIE 1Thgs
CALIBRATION 0081

Calibration Report

Certificate No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: ¥5R204 Resolution: 00001 g
Serial Mo.: (117635041 ID Nou: UAE.WAS.012/2564
Capacity: 220 g
Date of Calibration: 10 May 2023 PageJof 4
Calibration Results: (Continued)
Calibration Range: 0 - 2Dig
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
tominal vk Standerd Vake #oerage Reading Correction Uncertanty | Coversge Factor
i 9] gl {9} i g9 ) (2 g ) L3
Unicad 0.00000 0.0000 0.0000 0.090085 200
0.01 0.01000 0.0100 0.0000 0.000085 200
0.02 0.02001 0.0200 0.0000 0.000085 200
.05 0.05000 0.0500 0.0000 0.000085 200
n1 0.10001 0.1000 0.0000 | 0.000085 2.00
0.2 0.20001 0,2000 0.0000 0000085 200
0.5 0.50002 0.5000 0.0000 0.000085 200
1 100000 1.0000 0.0000 0.000085 200
2 2:00002 2.0000 0.0000 0000086 200
3 3.00003 3.0000 0.0000 0.000087 200
8 5.00002 5.0000 0.0000 0.000087 200
10 10.00001 10,0000 0.0000 0.000088 200
20 20.00003 20,0000 0.0000 0000092 200
30 30.00004 30.0000 0.0000 0.000098 200
L] 4000007 40.0000 0.0000 0.00011 200
a5 45.00009 45.0001 0.0000 000013 200

F-C5-D12 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No. 2302827-001-01
Equipment: Bectronic Balance Manufacturer: METTLER TOLEDO
Model: XSRI04 Resolution: 00001 g
Serial Nows C117635043 1D Nowr LIAE WA 012/2564
Capacity: 220 g
Date of Calibration: 10 May 20i3 Page dof 4
Calibration Resylts: (Continued)
Calibration Range: 0 - 200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nomingl Velue Sandard Value werage Resding Carrection uncerainty | Coverage Faccor
{ o} {9} L g} L g} i 9 ) L1
= 50.00003 50.0000 20000 000011 200
55 55.00005 55,0000 0.0000 0.0001% 2,00
&0 £0.00004 50,0000 0.0000 0.00012 2.00
£S5 £5.00005 65.0000 00000 0.00013 2,00
ki 70.00005 700001 0.0001 0.00013 200
75 7500008 75.0002 00001 0.0001% 200
80 8000057 83,0002 -0.0001 0.00014 200
85 85.0000% 850002 -0.0001 0.00014 2.00
50 50.00010 P0.0002 0.0001 0.00015 200
100 100.00006. 100.0002 0.0001 0.00036 200
120 120.00005 130,600 0001 0.00018 200
150 150.00008 150.0002 -0.0001 0. 2.00
200 2000000 | 200.0003 0.0001 0.00025 200
The reported uncertanty of basedona iphed by a coverage factor &

providing a level of confidence of approximately 95 %.
i Bl i

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

QUIPMENT CALIBRATION AND TESTING SERVICES

SUANLUANG, SUANLUANG BANGKOK 10250
M FAN.0

CORPORATE SERVICES

5344 PATTANAKARN ROAD 501 15

RIC-TILTIS T2
155484 CALIBRATION Boos

Cert. No.: 23TM240
Page: 1af 3

Certificate of Calibration

Equipment : BOD Incubator

Manufacturer : Arco

Model : UC4-1320

Serial No. : 13URC4S013201

1D Na. ; UAE WAD.015/2561

Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomauk 41, Sukhumyit Road,
Bangchak, Phrakhanang,
Bangkok 10260

Location : Lab Floor 2

Recelved Order : 15 February 2023

Calibration Date : 15 February 2023

Ambient Temperature : (26210)°C

Relative Humidity : (50+£30)%

Calibrated by : Preacha Hiahib

Approved by :

Approved Signatary
{ ) Pornthippa Tameyakul
(/) Males Butkruea
{ ) Suwit Imjai

Issue Date : 24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

Uncontrolled Document
AT0051476

Equipmant : BOD Incubator Cert. No.: Z3TM248
Condition As-Received :  Usad ltem Page: 2ol 3
Reference : 2302-02870C-1
Procedure Used :-

Calibration were using p CP-OTO2 g 1o direct
mathod with Data isitian which with Detector | RTD ).

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 Data
1 ) Data Acquisition 49724 MYST013711 22LMa3 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This is to the System of Unit.
Result of Calibration :- (™) Without Adjustmant

Function ef UUC* :

Temperature Source

Fresh air setting : Not Available i during
| Beginning Finished
2 4 Temp. (°C} 29 3
REL Humid. { % ) 63 87
AC Supply ( Volt ) 220 220
s E Ref. 5td.
/ Position : BN
o o ]
N 1 22-1BRTD-211
2 18RTD-22
3 18RTD-2/3
Probe Installation Details : Dimension of Chamber - 4 18RTD-2/4
a= 10 em = 082 m 5 1BRTD-2/5
b= 10 com = 12 m 6 18RTD-2/8
c= 10 com N 2 m 7 18RTD-2/7
Capacity = 083 m? 8 18RTD-2/8
9 jref.) 1BRTD-2/8
Uncontrolled Document

P ]

Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received : Usad Item Page: 3of3
Reference : 2302-02070C-1
Result of Calibration :- (*) Without Adjustment
Funetion of UUC* : Temperature Source
Fresh air setting : Not Avallable
Calibration wuc* uuc* Temperature Temperature Overall Coverage
Paint Setting | Reading stability uniformity Varlation Factor
(=] {'c) (C) (=°C) ("C}) (¢} [(£C) k
200 20.0 19.3 0.32 0.57 10 0.60 2
Calibration [("C)
Paint Paosition
(°c) 1| 2 [ 3 [ & [ 5 [ & | 7 [ 8 [ sieny
20.0 20086 | 19916 | 20386 | 19.876 | 19873 | 19.838 | 19837 | 19821 | 19843

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

Temperature stabllity : One-hall of the greatest ire &l any one Sensor
T : The i af at any sensors and the measured
temperature at the reference location which are cbserved at the same time or at as close an observation fime as
possible to the pattern ar within the chamber under steady-state conditions.
Owverall : The Diffe of the and minimum P res th hout

UUC* : Unit Under Calibration

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

diffarence of

The reported uncartainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k. providing a level of confidence of approximately 95 %.

-olo-

Uncontrolled Document
a 1149512
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  § 5

CORPORATE VICES 3: EQUIFME! ALIBRATION AND T NG SERY S /'/:"\\ 7
2 = L

ATTANAKARN ROAD SO1 1§, SUANLUANG, SUANLUANG BANGKOK | e

TEL, 0-2717-300-29  FAX. -0add CALMRATION 0003

Cert. No.: 23TM375

Page: 10of3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer : ARCO
Model : UR-1320
Serial No. :
1D No., : UAE. WAOD.018/2551
Submitted by : United Analyst and Engineering Consultant Co.,Lid,

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

Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibraticn Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (80£30)%
Calibrated by : Krisda Malee

Approved by !

Approved Signatary
) Pornthippa Tameyakul
{jl Malee Butkruea
{ ) Suwit Imjai

Issue Date : 24 Apel 2023

Uncontrolled ngﬁ

Equipment : BOD Incubator Cert. No.: 23TM3T5
Condition As-Received :  Used ltem Page: 2of3
Reference : 2304-01560C-2
Procedure Used :-

[+ lon were using calibrati CP-0TO02 g 1o direct
mathod with Data ition which with i T Detector { RTD ).

The temperature scale used was based on IT5-80.
Condition of this result of calibration
1. Reference standard instrumant:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348728 MY58003411 22LM185 26 Nov 2023
2. This certificate is valid anly to the item calibrated on date and place of calibration,
3. This fication is o the i System of Unit,

Result of Calibration :- {*) Without Adjustment
Function of UUGC* : Temperature Source

Frash air setting : Mot Available Environment during calibration
Finished
28 27
42 45
= < [AC Supply ( veit ) 219 220
=]
) Position : Sl
H & [ 1D No.:
2 1 Z0RTD-21
5 T, 2 20RTD-212
J W o /‘h— e 3 20RTD-2/3
—— 4 20RTD-214
W 5 20RTD-2/5
B 20RTO-2/6
T 20RTD-217
Prabe Installation Details : Dimension of Chamber - ] 20RTD-2/8
a= 10 om = 062 m 9 (ref.) 20RTD-2/9
b= ® em We 12 m
= B o = 12 m
Capacity= 082

Uncontrolled Dpcupent

Equipment : BOD Incubatar Cert. Mo.: ZATMIT5
Condition As-Received : Used item Page: 3of3
Reference : 2304-01560C-2
Result of Calibration = (*} Without Adjustment
Function of UUC* : Temperature Source
Frash air setting - Mot Available
Calibration | UUC* uuc T Overall
Paint | Setting | Reading stability uniformity | Variation| Factor
el e oo (£°C) ['c) {*c) K
20.0 200 | 200 0.48 0.42 12 2
Calibration Measured Temperature | °C )
Paint Position
{c) I T - I T O A e
200 | 20040 | 20170 | 20.263 | 20.093 | 19.748 | 19.704 | 19.920 | 20.191 | 20.020 066

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

Temperature stability : One-half of the greatest of d are at any one sensor,
Ti i : The maxi i of &t any sensors and the measured
temperature &t the reference location which are observed at the same time or at as close an observation time as
poesible o determine the pattern or y wilhin the chamber under steady-state r.ondltluns
Overall Variation : The Di of the and mlnlmum measured i

uuc* : Unit Under Calibration

Mote : The reported unceriainty of measurement was included stabilily and excluded uniformity .

The: reported uncertainty of measurement was based on a standard uncertalnty multiplied by a coverage
facter k, providing a level of confidence of approximately 85 %.

-olo-

Uncontrolled Dpcument
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. Foundation for ndusinal Developmens Mafcnal Food Refne
* Food indusial Laboratory Senace Center

Verification Certificate

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

Bangchack, Prakhanong, Bangkok 10260

Page 1of 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.Nuttapsl Niyomchat Approved by

Specialist
Manager, Division of Calibration Laboratory
Date of Issue: 10 April 2023 for the Technical Team
The are for of 95 %o.

This Certificate i issued in accordance with the conditions of accredtation granted by the Thal Laboratory Accreditation scheme which
has assessad the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
measurement realized &t the comespanding national standards laboratory. This certificate may not be reproduced other than in full
et with the prior written approval of the National Food Instiute.

F-CS-00% Revision: 01 Date: 20-04-65
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Verification Report

Certificate Mo.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794463

Resolution: 1 °C IDMNp: UAEWAS.011/2560
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 % 15 } %

Line Violtage: { 220 + 10 ) Vot

Conditien of this results of Calibration:

1. This instrument was calibrated by insert standard thesmocuples type R into its heating blodk digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale usad was based on ITS - 90 .
= All data show below were final values and the inftial data may be obtained upon reguest.

2. Reference Standard Instrument :
Instrument Model Serial No. Certificata No. Due Date Through
Digital Th 345704 HYAMASETE MY 1185 .M, Technical
with Thermocoupéa TypeR | toetsraaa ) cheresam T2, SMay-2023 | coter Laboratary

3. This certificate is traceable to intesnational system of units (ST 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 item : Good
LUC* Descrigtion
Time of Record - Hour 30 Minute At 380 °C
7. Result of Calibration : [ %] Without adjustment [ ] ARer adjustment

F-C5-009 Rewision: 01 Date: 20-04-65

BATESTRILYS0SdaaULEMIS
AUELESNTEAaUUURIMSaaaIRNSSUa TN TS

‘cod indusirial Laborarory Service Canter

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATIMG BLOCK DIGESTION
Modal: 2520 Serial No.: 91794469

Resolution: 1 "C ID Moo UMEMWAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page3ofd

Calibration point: |0 cC

Calibration result:

porting of
uuC* Setti uuc* Readi Standard Uncertal
Block Mo e i e) 9| stability (£°€) | 1o mometer 126y wc;m

1 380 380 0.96 M 21
2 380 380 0.40 Erp::] 21
3 380 380 L18 37782 21
4 380 380 0.44 377.19 1.6
5 380 380 0.11 377.30 1.6
] 360 380 0.14 377.50 1.6
7 380 380 1.17 373.85 2.1
B 380 380 0.33 376.56 21
9 380 380 0.14 374.18 21
0 380 380 0.96 378.56 20
11 380 380 104 78 0
12 380 380 035 378.06 20
13 380 380 0.48 377.05 1.6
14 380 380 0.38 379.19 16
15 380 380 0.50 37748 1.6
16 380 380 0.48 37833 1.7
17 380 380 0.71 377.60 L7
18 380 380 0.35 376.77 1.7
19 380 380 0.84 377.06 1.8
20 3B0 380 0.41 378.58 1.8

Mote:

-UUE* = Unit Under Callbration

-Immersion depth of standard thermameter In tube level high of sand is equal heater plate of LUC.

- Stability = One-haif of the greatest maximum difference of measured temperatures at one sensers,
for &t least hall an hour after reaching steady state.

F-C5-009 Resision: 01 Date: 20-04-65
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Foundaton for rosimal Development Meroral Food rstrue
Foad ndusinial Laboratory Senvce Certer

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial Mo.: 91794460

Resolution: 1 °C IDMo: UAE.WAS.D11/2580
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Paged of 4
Calibration point: 3|0
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Uinit
TOP VIEW

/010,00,
0/010/0/0,
OO0
OO0

=UC* = Unit Under Calibration

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

« Stabilty = One-half of the greatest maxdmum differance of measured temperatures at one sensars,
for at least half an hour after reaching steady state.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factos k= 7
providing a level of confidence of approximately 95 %.
S End - =

F-C5-00% Revision: 0 Dabe: 20-04-65

FO35 South East Asla
2380 Sirinrat Building, 25th - 26th Floar, Unit No. 3388,00,
Ramg IV Road, Kl n , Klangtoey, Bangkok, Thailand 10110

Customer Service Report | Repart No: —I 6623 |
[ Date: 1 Juiv2B 2022 [r— |
atech Aiqa y Ena;n”r:.-j Address;

[[serial: ] a1eg5052

Hours. Travel To Customer Travel From Customer
st [3om ] R
Finish E_m e B s
tion Standard
Mormal 3 Courtesy Visit ingzallaticn X Training
Distributor PMA Onboarding Cucta in Houss
internal Warranzy 3 Regair [
Digital Service Sales Support Femate Other
| PO Cuate Number: I faz - 1
[eaaTyee | T g oA A [ conracthe. | 1
Details of Work [ Test ‘Condition / Status.
) | =) [=]'4
A kit ok
o shenin wio Allal e sinpies o ugheed T
spries mna 10 Og Po, Dig
Instrument Ready for Usa [ oK not 0K |
Fart ha: Batch Daseription
T confirm this repart 1s accurate and complete
Signed FOSS I | Signed Customer
Name 1 | Name | EEm

Wiould yau be willing te porficipate in o brief s in grler b0t us haw we 7

enansluruR
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FO55 South East Asia
3388 Sirinrat Buildirg, 251k - 264h Flagr, Unit No. 3388,90,
FRama IV Road, Klo n . Klangtoey, Banghok, Thailand 10110

FOSS

Customer Service Report | Report No: | 6534 |
[t ore I
| A I ey
[ tremene__ ] T icg [Cerar 4 acs L
Hours | Traval To CLstomar ] I Labour | Trawel From Customer
Start A e I B o BT
.5 :
Finish - 0 =
Jab Type
Application Special Standard
Narmal Courtesy visit Installation Traning =
Distributor B i Guote I House:
Internal Warranty Repar M
Dighal senica Sales Suppart Remate Other
| PO/ Quate Number: T Tap L ]
[ PMAType | T il [ contractmo. | |
Dotalls of Wark / Test Condition / Status
Levip
Instrument Ready for Use [ ok natox |
Fart No: Batch Description oty |
| cantirm this repart is sccurate and comaleds
Signed FOSS | | Signed Customaer |
hame | B 1 Name |
Wauld you be willing to participote i o brief survey in order to tell us how we performed?

nanslumuRy

Installation Qualification

Kjeltec™ 8100 Distillation Unit

This 1Q applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing parameters as specified in FOSS Analytical
AB's Application Notes.

2 Purpose
T'his installation Qualification is designed 1o assure that:

= The Kjeltec instrument is received complete, with all required parts in good condition.
» The location of the is envi Iy and fcally suitable

« Thei is and

gured correctly
+ Suitable electricity and water are supplied to the i see table 2 for

3 Identification

| Description Serial Number

KL

| Kjeltec 8100 Distilation Unit 14 §

Tel +45 7010 3370 FOSS Analytical AR
Fau 4485 7010 3371 Box 10

E-mall supporteHnss s SE-263 21 Hoganss
W www.foss i Swerden

el wnanslumugu -

4 Control of Received Equipment

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

'he packing list (shipped with the instrument) specifies all the items. The installer will verify that all items are
reccived 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,

Packing List item | Acceptance Criteria Pass/Y/N)
Ejeltec 8100 Distillation Unit Mo visible damage, received in W
| undamaged FOSS Analytical's standard I
shipping container
Accessory kit, according to packing Included. No visible damage, received in
| list undamaged FOS5 Analytical’s standard
| shipping container
Handling device for digestion tube Included. Mo visible damage | ¥
| Tanks with level sensors for Waste, Included. No visible damage. |
Alkali and Water bi
Receiver flask Included. No visible damage. | &
One digestion tube 250m| Included. Mo visible damage. |
One digestion tube 100 ml
Tube adapter Included. No visible damage. b
User manual Kjeltec 8100 Distillation Linit i
CQwners guide Kjeltec 8100 Distillation Unit v
Quick guide | Kjeltec 8100 Distillation Uinit "|’
Spare parts manual Kjeftec B100 Distillation Unit
Application notes AN 300 included
AN 303 included

Customer Suppart, 6002 7242/ R, 1

wnaslumuay -

5 Installation

5.1 The equipment must be installed in a suitable
location with power, water and draining available
Verify that the i installation site meets the criteria given in the table below, If

50, write “Y™ in the right column of the table immediately following.
Location Requi A Criteria Pass (Y/N)
Adeguate space for instrument Dimensions 48x58x69 cm b
AC supply available for instrument 200-240 v Y
SO/B0Hz
Current 104 4
PR = -
Cold water supply available 2 Limin at 30°C i
- 1
| Drain For cooling water and waste (depending . |
on local waste disposal legislation) |
Ambient temperature Max. 40°C Y
Ambient humidity Max. 80% relative ¥
Internal fuses TI0A AH v

wer Support, 6003 7242 / Rev. 1 laﬂaqi‘luﬂquﬂu T}
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5.2 The instrument must be assembled correctly

Werify that all tubes are correct connected. If so, write “Y™ in the right column of the table
immediately following.

Instrument Tubing Connections Acceptance | Pass
Criteria (Y/N)
1 2 4 Visual Y
verification
= - by installer
] [ —
| EIEK
= |

@
|
|

(]
3

i

12 1110 5

Deionised water in (steam generator)
Detonised water in (diution water)
*) Receiver sehutian in

Alkali in

Power

Mot used

External titration module

Level sensors

Cooling water in (tap water)

10. Waste water cut (tube drain vassel)
11, Drain

12. Cooling water out (tap water)

*} Only on Kjeltec 8200

L, B L O L e

wnanslumuAy  «

Customar Suppart, 6003 T2A2/ Rev. 1

5.3 The instrument should be bled and p ed up
Connect the distilling unit to the power supply. Perform the start up procedure and check that the
expected response is obtained. If so, wril * in the right column of the table immediately
foliowing.

Action Expected Response l Pass (Y/N)
Switch on the power The instruments start up and the self test
will run.
The sample counter shows the number of f
analysed samples since first pawer 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 Mo visible reaction o
Press the "Manual”™ view The Manual menu is opened Y

Open the door with the handle,
place the test tube and receiver flask g
in position, Close the door.

Select Diluﬁoﬂ and press Start Water is added to the tube :

Select .Mhal'; and press Start Alkak is added to the tube 'S

Select Steam and press start Af_tor heating up, steam is en;ering the ¥
tube

Select Drain ar;d press Start The tube is drained | S

Customer Support, 6003 7242 { Rev. 1

nanslumuny

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 fiul ! and fing 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: Farnipe Onnom

Company: __Fgss SEA

Customer Name: Dwrded Erameern
7 s 3

Company: Urited Amalbyst and E o g

Date completed: .Tu|\l|"25 202

Customer Support, 6003 7242 1 Rev. 1

wnanslumuay

Operation Qua

Kjeltec™ 8100 Distillation Unit

Tlus DQ applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
The ion qualification is performed by FOSS trained service
porsonncl

1 Intended Use

Kjeltec 8100 is intended for laboratory use analyzing 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

Kjeltec 8100 Distillation Unit, 200-240 V S50/60 Hz | q1 399052
FOSS Analytical ArS Tel +45 10 3370 FOSS5 Analytical AB Tel +86 42 361500
9 slangerupgade Fax +4% 7010 3371 Box M Fax +46 43 340349
DK-3400 Hillerad E-mail supportefos. dk SE-263 Zl Hogands E-email n||||pnr‘l1cv|$ dk.
Denmark Wieh weew foss die Swede Wl waw, fo:

Customer Support, G003 7286 { Ruv. 1

lonanslimugy




4 Performance

4.1  Verify the dispensed volumes of reagents

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

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

2 Open the safety door by pressing Open 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 coll water in a graduated ing glass and note the result in table 1

below.
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 wbe,

2. Measure the collected alkali in a graduated measuring glass and note the result in table 1
below.

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

Table I Volume control

Test Result Expected result | Passed (Y/N)
Water volume W mi 76- 84 ml
s v
ot i I
L ml

Mean 324% m

4.2 Verify the distillation procedure, accuracy and
precision

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

(NaOH) and thereafter steam distil it into a receiver flask containing boric acid and titrate with

standard acid solution using colorimetric end-point detection. A ium sulphate, a sub

with known ammaonia content, can be used to check the accuracy of the distillation. The recovery is
calculated from obtained result.

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

Chemical Check
Use ammonium sulphate (NH4}1504I purity > 99.5 % *)

Mol. weight = 132.14 g/mol, Nitrogen content in ammonium sulphate (99.5 %) = 21.09% *)

Analysis conditions according to AN 300

Water B0 ml

Alkali 50 ml MaOH (40%wiw)

Receiver solution 30 ml boric acid (4%:)

Distillation time 5 minutes

SAfE 5 seconds

Titrant 0.2N HCI

For reagent preparation see Appendix A

1. Start the instrument and run two blanks without chemicals according to above analysis
conditions, distil into a receiver flask containing boric acid. Titrate with a standard acid
solution using colorimetric end-point detection. 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 analysis conditions. Titrate with a standard acid
solution using colorimetric end-point detection.

4. Caleulate the recovery according to below equations. Expected results of recovery should be
100%::1%.

Recovery test Result ] Expected result | Passed (YN}
Alkali volurne 2% ml 47-54 ml ¢ =
1 Y Blank value (water blank) 1. 099 m ]U.DS-D.ZU mi W
Ao ml 5 | 1
—23 i |
Mean 53_;: mi Recovery
Accuracy 99-101% Y
Precision SD<1% Y
. '
Eustamer Support, 6003 7246 / Rev. 1 lanafls‘luﬂquau m Cutomer Suppart, 6003 7205 / Rey. 1 lana']i‘luﬂquﬂu am
*) Note! Please also note that the below calculations must be adjusted if other purity levels of s
ammonium salts are used, A certificate for the chemical supplier should be available 5 Summary of Deviations/Comments
Dreviations from above requirements are specified below and any corrective actions are noted.
sty Mitrogen content Deviation Action ‘Comment
99.5% 21.09% -
99,6% 21.12%
95,7% 21.14%
99.8% 21.16%
99.5% 21.18%
010§ 6 00Q Documentation
{m!’ —ml }X N 14,007 x 100 Upon successful completion of tests above, sign and date this sheet below. If required by customer,
U Nitrogen = -0 Mk L 21.332 leave one signed copy with instrument.
8 wnpie If customer's internal procedures require further reporting or witnessing of results, execute those
procedures as required.
N = Normality of titrant to 4 places of decimal. formed By:
i Company:
% Recovery = YoNitrogen 100
2109
Cuostomer Name:
g samPle Company:
g-isag 1156 Date completed
. '
iGmar Ky, SR TS lanafls‘luﬂququ (i Customer Support, S03 7246 e, 1 laﬂa’]i‘luﬂquﬂu 517




7 Appendix A
7.1 Preparation of Reagents

7.1.1  Alkali
To convert ammenium info ammaonia an excess of sodium hydroxide is necessary.
Use 400 g NaOH per litre of solution. C: i i in up to 50 %, Do not

use coneentrations above 40 % as this will lead to crystal formation impairing the function of the
pumps. If you can only buy concenirations > 40 %6, dilute it before use,

7.1.2 Titrant acid, d ination of i
To be able to achieve accurate nlrrogen { protein results, one must be quite sure that the HCI

ic acid) is what it is upp d to be. A titration against a predetermined
suluuan of sodium carbonate as described below is thus necessary. Incorrect HC concentration can
atherwise cause substantial crrors.

= Standard substance
‘Weigh approx, 10 g of anhydrous sodium carbonate (NayCO:). Use a mortar to make a fine
powder. Dry it for 1 h at 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 L1 g methyl red in 104 ml h I, Dissalve . 1g b
methanol.

«  Procedure
Weigh approx. 0.4 g of the standard substance, using an analytical balance, note the weight
(W ). Transfer the sodium carbonate to 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 occurs. Note also this volume

| green in 1040 ml

{Az). Boil the solution for a few minutes. Cool rapidly to room temperature under running
water. Continue the titration until the next pink colour eccurs. Note also this volume (4.}

Note! changes will i the volume and the conceniration of the tiirant
solution. The wrkulgtemper:uure of the titrant should approximate that of its temperature
during If are necessary, sufficient accuracy may be
obtained by vse of a correction table. (ADAC 942.25)

7.2 Calculation
18,870 = ¥,
+

Modarity (M) -{ o
g+ dy

Note! Concentration must be accurate to four digits, i.e. 0,2000 M,

Note! The colour change of this official procedure (AQAC 936.15) may be difficult to see,
therefore a pH meter or a mixed indicator (e.z. 0.1 g Methyl 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 10 a volume of about 9 1. Cool the solution to room temperature and add
100 ml of bromocresol green solution (100 mg in 100 ml methanol) and 70 m1 of methy] red
solution {100 mg in 100 ml of methanol). Dilute to 10 | with deionized water and mix carefully.

Note! The addition of alkali is to achieve a positive blank value. This should, however, be kept
between 0.05 - 0.20 m titrant, 1o obtain good repeatability when testing blanks.

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

1. Transfer 25 mi boric acid solution to a receiver flask and add 100 ml of distilled water. If the

is still red, titrate with 0.1 M sodium hydroxide solution until a neutral
. Calculate the amount of sodium hydroxide solution necessary to adjust
the boric acid solution in the 10 | 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. Tocheck proceed as follows using 25 ml of the boric acid solution. Run a blank. If the value of
this blank is high (0.5 ml of 0.2 M HCI) the boric acid is incorrecily adjusted. This might create
imegular blanks. For correction add HCI directly into the boric acid tank, mix it carefully and
repeat until a reading of 0.05 - 0,20 ml HCI is obtained. If a positive blank is not achieved, add
further small quantitics of | M NaOH and repeat the check until a satisfactory value is
achieved

. '
Customer Support, 6003 7245 R, 1 lﬂﬂﬂ'ﬁ‘hlﬁ')UﬂN s Custorsa Supprt, §003 7245 . 1 lﬂﬂﬂ'ﬁ‘hlﬂ'?l'ﬂu o
Performance Qua 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:50,) to the digestion mixture. It's imp that the optimal ratio
between acid and salt is kept; please follow ion in AN 300 or d

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 manufactured by FOSS Analytical. The user of the instrument
perfiorms the PO,

2 Intended Use

The Digestion system (including exhaust and scrubber) and Kjeltec 8100 Distillation Unit are
intended for laboratory use analyzing parameters as specified in FOSS Application Notes.

3 Purpose

The guudelmes are intended to assist the user in ing Per
ions for the specific appli to which the instrument is applied.

The Performance Qualification (PQ) includes the process of demonstrating that the Digestion
system 2508/2520 (including exhaust and scrubber unit) and the Kjeltec 8100 Distillation unit
consistently perform according to a specification appropriate for its routine use. Main activ i
the P 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 to local routines for similar equipment.

4 Definition of Test Procedures

4.1 Preventive Maintenance

Maintenance of the Kjeltec 8100 should be performed aﬁcordlug to the instructions in manual, see
User Manual Kjeltec 8100/8200 Distillation Unit, chapter 5. A yearly service is
recommended (service agreement)

Maintenance of the Digestion block (including exhaust and scrubber) should be performed
according to instruction in the user manual, see User Manual Tecator Digestor, chapter 5.
Maintenance.

FOSS Analytical A5 Tl +45 7010 3370 FOSS Analytical AR Tel 445 &2 361500
68 Slangerupgade B Fan +45 &7 340245
OK-3 erod SE-263 11 Hoganks E-mail supperteoas. dk
Denmark Swrden o WeD Wi foss

[

p— enanslumuAy

for a specific kind of sample material.

The block temperate itself can be controlled 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.

Suggested standard material for imternal quality control:

Ammonium sulphate [(NH,):504], min. 99.5 % (mass fraction), with certified purity.

Note: The above cf is Iy readily il with a certificate
specifying the purity.

Alternatively ammonium iron(Il) sulphate, (NHs); Fe (S04): x 6 HO, with certified purity may be
used.

Tryptophan (CyH;2M204), minimum assay 99 % (mass fraction). Mitrogen content 137.2 g'kg. Do
not dry in an oven before use.

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

Sucrose, (CyyHyyOyy), 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 currently used procedure for digestion, 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. I blank values change, identify the cause.

Note: The amount of titrant used in the blank test should always be greater

than 0.0 ml. Blanks within the same lab y should be ¢ i across
time.

4.3 Recovery Tests
Regularly run recovery studies to check the accuracy of procedure and equipment:

Nitrogen loss. - Use 0.12 g ammonium sulphate and 0,67 g suerose per flask weighted to the
nearest 0.1 mg. Add all other reagenis as stated in the method currently used (Kjeltabs, HyS0,,
ctc). Digest and distil under same conditions as for sample. Recoveries shall be >99 %,
Digestion efficiency - Use a test portion of minimum 0.15 g of tryptophan or acetanilide and
0.67 g sucrose per flask weighed to the nearest 0.1 mg. Determine the nitrogen content
according to the current procedure in use. The recoveries of tryptophan shall be =98.5 %: the
recoveries of acetanilide shall be =995 %,
Distillation and titration efficiency — Distil 0.10 —0.15 g £0.0001 g ammonium sulphate,
omitting the digestion step. The recoveries should be >99.5 %.
Mote: Results less than 98.5 % or more than 101.0 % in either of the
recovery tests indicate fallures in the procedure andlor inaccurate

ion of the cl ic hydrochloric acid solution (should
be adjusted to four decimals accuracy according to procedure in AN
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External Quality Control Program
1t is recommended to participate in an external quality control program, such a proficiency program
o ring test, with equivalent sample material as analysed within the laboratory.

Calculation and Expression of Resulis

o 140070 F) N x100%
m

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

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

¥ is the numerical value of the volume of the hydrochloric acid standard volumerric 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 scid standard

solution, expressed 1o 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, Pleass

make copies and use them regularly as they can often help us to help you in the unlikely event a
system malfunction.

Customer Support, 003 7363/ Rew. 2
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DQE Services Co.Ltd,
DQE Services 2 Se Ladprao-Wanghin 55, Ladpeao-Wanghin R, Ladpean, Ladgrao, Bangkok 10230

Phoae : 466 (012 538 2054, Emsail : dqeservicesinfofgmai.com

CERTIFICATE OF CALIBRATION

Certificate No.:  SP22-016 Page 10of 5

Customer : United Analyst and Engineering Consultant Co,,Ltd, (Head Office)

Address: 3 Soi Udomsuk 41, it Road, Bangchak, Phrak!

Bangkok 10260

Location of calibration :  Laboratory 315

Equi r UV-Vis§ t
:  Agilent Technolog;
Model : Cary 60

Serial No. : MY 15410009

ID No. : N/A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument :  Good

Calibrated by : Approved by :
Techmical Manager Quality Manager
iom resull is applied only 1o the ab by ftem and was fousd sccurse 43 shown on date and phce of calibration caly.
The measurement capability of the laboratory snd i ility 1o recogsized nati and o the unit o realized at thy

national standards lsbormory. This cenificate may mot be reproduced other thas in fll excep with the peior writtes spproval of the INQE Sarvices Ca, Lid.

Uncontrolled Document,

1 11052021

DOE Services Co, Ll
DQE Services 32 SeiLadprao-Wanghin 55, Ladpraa-Wanghin Re., Ladpruo, Ladprao, Bangkok 10230 )

Phone : +66 (0)2 538 2054, Email : dqeservicesinfoi@gmail com wsc-mmLe T2y

REPORT OF CALIBRATION
Certificate No. :  5P22-016 Page 2of 5
Environment Condition : Ambient Temperature 2545 C
Relative humidity 5520 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability - This certification is traceable (o the International System of Unil maintained at National -

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

Spectral Band Width of UUC : L5 mm.

Scan Speed of UUC 90 nm/min

Scan Interval of UUC:  0.15 nm.

R of UUC: Fh ic 00001 Abs,

Wavelength 0.1 nm.

Uncontrolled Document

FM-6-02 ROI 171172021

DQE Services Co.,Lod.
DQE Services 2ol LudpmoWangkin 35, Ladprao- Wanghin Rel, Ladpras, Ladpeao, Banghak 10230
Phone : +66 (002 538 2054, Email : dgeservicesinfofigmail.com
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
05787 0.5755 0.0032 0.0031 2.00
420 1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2,00
0.5607 0.5588 0.001% 0.0034 2.00
“o 1.0247 1.0232 0.0015 0.0035 2.00
21229 21211 0.0018 0.0082 2,00
0.0000 0.0000 (OO 0.0028 2.00
0.5236 0.5197 0.0039 0.0029 2.00
i 0.9634 0.9625 0.0009 0.0028 2,00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 =0,0001 0.0001 0.0028 2.00
0.5191 0.5171 0.0020 0.0031 2.00
s 1.0003 09984 0.0019 0.0033 200
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5509 0.0014 0.0030 2.00
A 10809 1.0799 0.0010 0.0029 2.00
20391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5601 0.5584 0.0017 0.0031 2,00
e L0512 1.0498 00014 0.0029 2.00
1.9294 1.9265 0.0029 0.0082 2.00
Uncontrolled Document

FR-T08-02 ROI 171172021
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DQE Services Co..Ltd.

32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladpao, Bangkok 10230

DQE g vices

Phone : +66 (002 538 2034, Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP22-016 Page 4 of 5

Photometric Accuracy :

Wavelength CRMs Values | UUC Reading Correction Uncertainty ‘Coverage factor

(mm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0001 -0.0001 0.0050 2.00

A3 0.7478 0.7421 0.0057 0,0056 200
0.0000 0.0000 0.0000 0.0050 2.00

= 0.8686 0.8619 0.0067 0.0059 200
0.0000 0.0000 0.0000 0.0050 200

" 0.2912 0.2896 0.0016 0.0051 2.00

150 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00

Uncontrolled Document

T08-02 R 1/112021

DQE Services Co.Ltd.
DQE Saivi 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices
Pleone : +66 (012 538 2054, Email : dqeservicssinfodgmail.com e
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 5of 5
‘Wavelength Accuracy :
CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor

(nm.) (am.) (nm.) (nm.) k
M1.72 242.0 -028 0.18 2.00
279,45 279.5 -0.05 018 2.00
287.81 2875 031 018 2.0
33406 3335 0.56 018 200
360.93 360.5 0.43 0.18 .00
418.59 4180 0.5% 0.18 2.00
44594 4454 0.54 0.18 2,00
453.66 45332 0.46 0.18 2.00
460,02 459.7 032 018 2.00
536.59 5362 039 0,18 2.00
637.98 6383 -0.32 0.18 2.00
431.38 4310 0.38 018 2.00
472,50 4725 0.00 018 2.00
513.47 51335 -0.03 018 200
51888 5285 0.38 018 200
57317 573.0 017 0.18 2.00
585.35 585.0 0.35 0.20 2.00
68440 6847 =030 018 2,00
THLTZ 7408 -0.08 0.20 2.00
T48.55 T48.5 0.05 0.1E 2.00
807.03 8073 -0.27 0.18 200
#79.28 a79.0 028 0.18 200

Remark : - ULT = Usit Usder Calinration

- N/A = Mot Avaiable

-The af i i ipli coverage factor k ,

which for a somal distribution comesponds 1 & coverage probabiliy of approsimanely 95%

- * Indicates non TIS] accredited

- End of Certificate - Jncontrolled DocunrQent

08-02 ROL 17112021

DQE Services Co, Lid.
Dat Services 3% Soi Ladpmo-Wanghin 35, Ladproo-Wanghin Rdl., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

CERTIFICATE OF CALIBRATION

Certificate No. 1~ SP23-007 Page 10of 5

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

Address : 3 Soi Udomsuk 41, Sukl it Road, Bangchak, Phrak} ghok 10260

Location of calibration : Laboratory 315

Equi + UV-Vis ik

Manufacturer :  Hitachi

Model : T-1900

Serlal 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 : Approved by :

Technical Manager Qunlity Manager

The calibragion resul is applied only 1o the sbove calibrased item and was found acoarate as shown on date and place of calibeation only.

af' : wraceability i s and %o the unil o realized at h

Inboratory, This il not be reproduced ofher than in full except with the prior writen appeoval of the DOE Services Co, Lsd.

Uncontrolled Dpcument. .,

DQE Services Co. Lid.

DQE Services 32 Soi Ladpro-Wanghin 55, Ladprac-Wanghin Rl., Ladprao, Ladpeao, Bangkok 10230

Phone : +66 ()2 538 2054, Email : dgeservicesinfofigmail com e

REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 2 of 5
Environment Condition :  Ambient Temperature 2525 C
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 Qctober 2023
Wavelength Standard set 25758 95915 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.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: (0.1 nm.

Resolution of UUC : Ph ic  0.001 Abs,

Wavelength 0.1 nm,

Uncontrolled Document, .
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DQE Services Co. Lid.
DOE Services 3250l Ladprmo-Wanghin 5, Ladprao- Wanghin R Ladpro, Ladprao, Banghok 10230
Phime : +66 (0)2 538 2054, Email : dgeservicesinfofgmail com
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page 3 of §
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Covernge factor
(nm.) {(Abs) (Abs) (Abs) (Abs) &
0.0000 0.000 0.0000 0.0028 2,00
oh 0.5787 0.575 0.0037 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2,00
2.1900 2.181 0.0090 0.0080 200
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
e 1.0247 1.021 0.0037 0.0035 200
2.1229 2115 0.007% 0.0081 200
0.0000 0.000 0.0000 0.0028 2.00
465 0.5236 0.520 0.0036 0.0030 200
0.9634 0.961 0.0024 0.002% 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0,000 0.0000 0.0028 2.00
e 0.5191 0518 0.0011 0.0031 2.00
1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 10,0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
ke 1.0809 1.082 -0.0011 0.0030 200
20391 2,031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 200
o 1.0512 1.052 -0.0008 0.0030 200
1.9294 1,923 0.0064 0.0079 2.00
Uncontrolled Document,,

DQE Services Ca,, Ltd,
DQE - 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phane ; +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRM: Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) {Abs) (Abs) k
e 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2,00
257 0.0000 0.000 0.0000 0.0050 2.00
08686 0.861 0.0076 0.0059 2.00
e 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 00002 0.0051 2.00
250 00000 0.000 0.0000 0.0050 2,00
s 0.6448 0.639 0.0058 0.0055 2.00
Uncontrolled Document.,.

DQE Services Co.Ltd,
DQE . 12 Sei Ladprac-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprac, Bangkak 10230
Services ]
Pleane : +66 (12 538 2054, Email : dgeservicesinfo@gmail com ri i
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) {nm.} (mm.} (mm.} k
241.54 0.8 0.74 0.18 2,00
279.40 278.5 0.90 0.18 200
288.70 28R.0 070 018 200
334.22 3335 0.72 018 2,00
361.26 360.5 0.76 018 2.00
418,48 417.8 0.68 0.21 2.00
446.70 4459 80 0.18 2.00
453.20 4525 0.70 0.18 2.00
460,06 459.5 0.56 [IAE] 2.00
536.90 536.0 0.20 018 2.00
637.94 637.1 084 18 2.00
440,74 440.0 0.74 018 2.00
472,22 471.5 0.72 0.18 2.00
513.70 513.0 0.7 018 2.00
528.72 528.0 072 0.18 2,00
374.60 574.0 0.60 0.18 200
58548 SE4.6 088 0.20 .00
684.63 6B4.0 0.63 018 .00
74027 T40.0 027 0.20 2,00
T43.28 T4T5 0.78 018 2.00
807.16 B06.5 0.66 018 2.00
879.70 879.0 0.70 018 2.00

Remark : - UUC = Unit Under Calinnstion
~MUA = Not Avaiable
= The resull expanded encerainty of measurement L is staied as the standand uscerminey of messurement multiplied by the covensge facsor & ,

which siribati habil 5%

- * Indicates non TIS] scersdined

-Endof Certificate - |y ~ontrolled Document

FR-TOR-0Z ROT 111172021
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A
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3 BQUIFMENT CALIBRATION AND TESTING SERVICES ‘4@
5344 PATTANAKARN ROAD SOf 18, SUANLUANG, SUANLUANG BANGKOK 10250

WEC.TELTIEN TS

TEL.0-271 7300020 FAX. 0.2719.0484 CALIRATION 3103

Cert. No.: 23TM3T8

Page: 1of3
Certificate of Calibration
Equipment : Incubator
Manufacturer : Mammert
Model : IPP 260
Serial No. : VE15.0187
1D No. : UAE MIC.003/2558
Submitted by : United Analyst and Engineering Consultant Co.,Lid.
3 Sol Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,
Bangkok 10260
Location : Microbiclogy Laboratory
Recelved Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : [50+30)%
Calibrated by : Preecha Hlahib
Approved by :
Approved Signatory
{ ) Pomnthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai
Issue Date : 24 April 2023
The Uncertainties are for a confids probability of approxi 95%
This certificate may not be repeoduced other than in full. excep with the price sriten
Approval of the bead of Corgorae Services 3 : Equipment Caliteation and Testing Services.
Uncontrolled Document
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Equipment : Incubator Cert. No.: 23TM378 Equipment : Incubator Cert. No.: 23TM378
Condition As-Received :  Usad ltem Page: 2 of 3 Condition As-Received : Usad Itam Page: 3of 3
Reference : 2304-01550C-1 Reference : 2304-01550C-1
Procedure Used :- Result of C tion :- {*) Without Adjustment
Calibration were using calibrati CP-0OTOZ ing to direct Function of UUC* : Temperature Source
method with Data Acquisition which with i Temp Detector { RTD }. Fresh air setting : Mot Available
Tne iemperature scaie used was based on ITS-90, Calibration | UUC* uucr T Temp Overall g
Condition of this result of calibration Point Setting | Reading stability ¥ Eactor
1. Referance standard instrument:- (G} o 8 8 R, (z°C) (G (°c) k
Instrument Model Serial No. Cert. No. Due Date 35.0 350 | 350 0.052 0.53 0.60 2
1 J.Data .Ar.:qum-uon ) 34?72}\ ) MY48001451 ) ?3LM2? 25 Feb 2024 Calibration T ture { °C )
2. This cedtificate is valid only 1o the item calibrated on date and place of calibration, Paint Pasition
3. This certification is traceabls to the International System of Unit. (°c) 1 | 2 | 3 T & [ s [ & | 7 [ & Jotetd| (sc)
Result of Calibration - (*) Without Adjustment 35.0 | 35002 | 35.148 | 34,817 | 35,149 | 34.804 | 35.323 | 34.773 | 35.068 | 34 2| 030
Function of UUC* Temperature Source : i : : ] - . . . .
Fresh air setting : Not Available Environment during calibration furane; : The averagse of 20 valie ir Aach preion.
= Ragtining Finished Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temp. { °C ) 25 286 Temperature uniformity : The maximum diff af at any sensors and the measured
'f REL.Humid. { % ) 57 &1 temperature at the reference location which are observed at the same time or at as close an observation time as
= - AC Supply { Volt ) 220 220 possitis fo ine the temp patterm or f ity within the chamber under steady-state conditions.
& = Overall Variation : The Difference of the maximum and minimum p sres throughout ol
1 i 2 Rel. 5td. Uuc* : Unit Under Calibration
y ‘Ig Position : D No.: Note : The reported uncertainty of measurement was included stability and excluded uniformity .
E e 1 19RTD-2/1 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
! ¥ 2 18RTD-2/2 factor k, providing a level of confidence of approximately 95 %.
JWE ;L = / 3 19RTD-213
- 4 18RTD-2/4 -olo-
W 5 19RTD-2/5
B 19RTD-2/6
7 19RTD-2/7
Probe Installation Details : Dimension of Chamber 8 19RTD-2/8
a= 50  om b= 050 = 9 (raf.) 19RTD-2/9
b= 50 cm W= 0.64 m
c= 8.0 =yl H= 0.80 m
Capacity= 028 m®
Uncontrolled Document Uncontrolled uucurment
_l :L:.:M o bl Equipment : Incubator Cert. No.: 23TM729
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2304-04610C-7
Cert. No.: 23TM729 Procedure Used :-
2 Page: 1of3 Calibration were using calibration p CcP-0ToZ ing 1o direct it
Cerﬁﬁcate of Calibl‘atlon method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-20
Ecqulprant : \rcubalor Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer : Mammert Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 349724 MYST013711 22LMa3 02 Jul 2023
Model : IPP 260 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This ification is ble to the i System of Unit.
Sarial No. : VE18.0033 Result of Calibration :- [ *) Without Adjustment
Function of UUC* : Tempearature Source
1D No. : UAE.MIC.021/2561 Fresh air setting : Close Environment during calibration
Beginning Finighed
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Temp. (°C ) 20 21
3 Soi Udomsuk 41, Sukhumvit Road, REL Humid. ( % ) 72 77
Bangchak, Phrakhanong, AC Supply ( Volt ) 230 231
Bangkok 10260
Location : Microbiology Laboratory (302) Position : “I:‘Ns‘:?'
Recelved Order : 27 april 2023 5 1 TR
Calibration Date : 27 April 2023 2 18-18RTD-02
Ambient Temperature : (26 +10) e 3 18-1BRTD-03
Relative Humidity : (50 +30)% 4 18-1BRTD-04
5 18-18RTD-05
Calibrated by : Tawatchai Pama 8 18-18RTD-10
7 18-18RTD-07
R Probe Installation Details : Dimension of Chamber : . ;E” fﬁjg::gﬁg
r as 10 com D= 050 m g
Appraved Signatory
{ ) Pomthippa Tameyakul Wi 10 com W= 064 m
(¥} Malee Butkrusa e 1P A H= o m
{ ) Suwit Imjai Capacity= 026 m?
Issue Date : 11 May 2023
The Uncertainties are for a P ility of approxi Iy 95%
s Yk
ind Testing Services.

Uncontrolled Docuinient
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Equipment : Incubator Cert. No.: 23TM729
Condition As-Received @ Used ltem Page: 3of3
Reference : 2304-04610C-7
Result of Calibration :- {* ) Without Adjustment
Function of UUGC* : Temperature Sourca
Fresh air setting : Close
Calibration| uuc* | uuc* | Temp P Overall [Coverage]
Point Setting | Reading stability fati Factor
(Cc) (’c) | (c) (£°C) (c) {’G) k
220 220 220 0.058 011 0.19 2
44.0 44.0 44.0 0.0688 0.50 0.87 2
Calibration Measured Temperature | °C |
Point Position =
(°c) 1 2 3 4 5 6 T B | ofrel)| (+'C)
220 22009 | 22038 | 21.971 | 22.005 | 22.004 | 22.009 | 21.941 | 21.959 | 22.022 0.30
44.0 44.393 | 44.447 | 44.029 | 44.204 | 43.899 | 43.885 | 43.637 | 43.923 | 44.085 0.30

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

Temperature stability : One-half of the greatest diffi of ture at any one sensor,
Temp : The i of d f at any senscrs and the measured

temperature at the reference location which are cbserved at the same time or at as close an observation time as

CORPORATE
53414 PATTAN,
WAC-TIEI-TiE1 7028

CALERATION 3008

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmert

Model : WHNE 14

Serial No. : L416.0606

ID No. : UAE.MIC.002/2560

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

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

possible to ine the pattern or b within the chamber under steady-state conditions. Bangkok 10260
Owerall Variation : The Difference of the and minimum ires throughout observation, Location : Microbiology Laboratory
uuc* : Unit Under Calibration
Mote : The reported uncertainty of measurement was included stability and excluded uniformity . Received Order : 15 February 2023
The reported uncertainty of measurement was based on a standard uncariainty iplied by a is”l:mtl?: Datas 15 February 2023
factor k. providing a level of confidance of approximately 95 %. s .enl OITpEMire: {2B£10) "C
Relative Humidity : (50 +30)%
olo Calibrated by : Suwit Imjai
Approved by :
Approved Signatory
{ ) Pomthippa Tameyakul
{ /) Malee Butkruea
Issue Date : 24 Fabruary 2023
The Uncertainties are for a confidence probability of approximately 95%
T ay ned be
Appeoval of the head of Con Services
Uncontrolled Do iient Uncontrolled Document
Equipment : Water Bath Cert. No.: 23TM193 Equipment : Water Bath Cert. No.: 23TM193
Condition As-Received :  Used ltem Page: 2of 3 Condition As-Received : Lsed ltem Page: 30of3
Reference : 2302-02950C-2 Reference : 2302-02850C-2
Procedure Used :- Result of C: bon - %} Without Adjustment
Calibration were conducted using in-h ibration p CP-OT04 ing fo direct Function of ULUC* : Temperature Source
measurement method with Data Acquisition which connacied with Industrial Platinum Resistance Calibration oG- ouct Awerage” Standard Reading | C |
Thermometer ( IPRT ). =
point Setting Reading Position
The temperature scale used was based on ITS-80. ("t (*c) () 1 | 2 I 3 | 3 | 5 (ref)
Conditi f thi f calil -
ondition of this result of calibration 44.5 445 445 44453 | 44437 | 44428 | 44477 | 44459
1. Reference standard instrument:-
Instrument o Maodel Serial No. Cert. No. Due Date Callbfatlon Uniformity | Stability |Uncertainty Coverage
1) Data Acquisition 346724 MY59003411 22LM165 26 Nov 2023 paint Factor
2. This certificate is valid only to the item calibrated on date and place of calibration. ['C) (°C) (£°C) (£°C) k
3, This cerification is traceable to the International System of Unit, 4.5 0.079 0.038 0.15 2

Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°c) (%RH. ) { Valt )
Beginning of Calibration 22 B5 231
Finished of Calibration 23 61 231
.
Ref. Std.
Position :
it ID No.:
- = R 1 4804539-001
-
- 1 2 4804535-002
Ny S(ref)
Pl 3 E: | 4804538-003
= 4 4804538-004
S(ref.) 4B04539-005

Front

Uncontrolled Document

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

Uniformity : The i iff of P at any sensors and the measured temperature
at the reference location which are observed at the same fime or at as close an cbservation time as possible
1o ine the pattern or | within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe,

UUC* : Unit Under Calibration

Mote : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainly multiplied by a
coverage factor k, providing a level of confidence of approximataly 85 %.

-olo-
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CORPORAT

53414 PATTANAKARN ROAD 501 13, SUANLLIAN

TEL. 0-2717-3000-20  FAX_ 0-

Certificate of

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
RVICES % EQUIPMENT CALIBRATION AND T

HECTSITISATIAE
CALBRATION 0808

Cert. No.: 23TM154
Page: 10of3

Calibration
Watar Bath

Memmert

WNE 14

L&16.0612
UAE.MIC.003/2560

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory

15 February 2023
15 February 2023
(26 10)°C
(50£30)%

Suwit Imjai

[ ) Pomnthippa Tameyakul
{+) Malee Butkruea

Issue Date :

Approved Signatory

24 February 2023

The Uncertainties are for a

This cenificate

prohahility of approxi ly 95%

with the pricr writ

Testing Services

Uncontrolled Document

Result of Calibration :-

Equipment : Water Bath Cert. No.: 23TM194
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2302-02950C-3
Procedure Used :-

Calibration were conducted using in-house CP-OT04 ding to direct

measurement methed with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).
The temperature scale used was based on |TS-90,
Condition of this result of calibration
1. Referance standard instrument;-
Instrument Model Serial No. Cert. No.
1) Data Acquisition 349724 MY59003411 22LM165
2. This carfificate is valid only to the item calibrated on date and place of callbration.
3. This cerification is fraceable to the Intemnational System of Unit.
{* ) Without Adjustment

Function of UUC* : Temperature Source

Environmental AC Voltage Supply
(*c) ( %RH. ) { Volt )
Beginning of Calibration 22 65 23
Finished of C: 22 63 230
Ref. Std.
Position : ID No.:
e 1 4804539-001
e 4 4804539-002
A e 2 o 2
i 3 - 3 4804539-003
4 4804539-004
5{ref.) 4804539-005
Front

Uncontrolled Decw ot

Due Date
26 Nov 2023

Equipment : Water Bath

Condition As-Received : Usad ltem

Reference : 2302-02850C-3

Result of Calibration :- ("} Without Adjustment
Function of UUC* : Temperature Source

Cert. No.: 23TM184
Page: 3of3

Calibration uuc uuc* Average* Standard Reading [ °C )
point Setting Reading Position
(c) (°c) (°c) 1 =g == Ea [ siref)
445 44.5 448 44520 | 44500 | 44498 | 44552 | 44.530
T
Callbration |\, irarmity | Stability |Uncartainty| S2V*28°
peint Factor
(°c) (c) {£°C) ix°Ch k
445 0.077 0.037 0.15 2

Average” : The averagae of 30 values in each paositian,

Uniformity : The of measured

at any sensors and the measured temperalure

at the referance location which are observed at the same time or at as closa an observation time as possible

to ine the

patlern ar ity within

tha chamber under steady-state conditions.

Stability : One-half of the greatest maximum difference of measured temperatura at any one prabe.

UuC* : Unit Under Calibration

Note : The reported uncerainty of measurement was Included stability and excluded uniformity.

The reported uncertainty of measurement was based

on a standard unceriainty multiplied by a

factor k, p g a level of of appr

-olo-

95 %.

Uncontrolled Docurinient

A
Fa i
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES &//E‘\\;‘
5334 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
TEL.0-2717-300-20  FAX 0-2719-0484

WEC-TIEL TR 1T
CALBRATICN 008

Cert. No.: 23TM7&3
Page: 1aof3

Certificate of Calibration

Equipment : Autoclave

Manufacturer : ALP

Model : CL-40L

Serial No, BOBTE3

1D No. : UAE. MIC.026/2563

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

Location : Microbiclogy Laboratory (301)

Received Order : 27 April 2023

Calibration Date : 27 April 2023

Ambient Temperature : (26410)°C

Relative Humidity : (50£30)%

Calibrated by : Preacha Hiahib

Approved by :

Approved Signatory
{ ,) Pomthippa Tameyakul
(¢ ) Malee Butkruea
() Suwit Imjal
Issue Date : 11 May 2023

The U are for a probability of approximately 95%

“This certificate may noi ba repeoduced oéser than i full, cacept wi
A ard Testing Services.

Approval of the ead of Corporate Services 3 - Equipest Cal

Uncontrolled Dgcms
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Equipment : Autoclave Cert. No.: 23TMTGE3
Condition As-Received :  Used ltam Page: 2of3
Referance : 2304-04610C-2
Procedure Used :-

[= ion were using in-house CP-0OTO03 according to direct
reasurement method with Data Acquisition which with T Type T

The lemperature scale used was based on ITS-80.

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1} Data Acquisition 340724 MY50003411 22LM185 26 Mov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This ification is to the Ir i System of Uni.

4. This result of calibration covers laboratary autoclaves for the sterilization of goods and material which
could be infacted with organisms calegaorized as Hazard Group 1, 2 and 3"

(** = Categorization of pathogens according o hazard and categories of containment, second edition, 1980 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete and li of infacted [ to be essential.

This result of calibration does nat apply to sterilizers or disinfectors used for medical, dental, pharmacsutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Result of Calibration :-  ( * ) Without Adjustment

Function of UUC" :

Temperature Source

Equipment : Autoclave Cert. No.: 23TMTE2
Condition As-Received : Used liem Page: 3of3
Reference : 2304-04810C-2

Result of Calibration :-
Function of UUC* :

() Without Adjustment
Temperature Source

O l Set: P = 150 °C
period = 15 minute
o uuc* o
e . 6 Average” | giapity | P**5U™ | uncartainty| ©0°r9%
Setting Reading | Position | Standard Reading Reading Factor
{°C) [{*C) {"C) (£"C)| (MPa}) [£°C) k
1 115.213
115.0 115.0 2 115,166 0.22 0.08 0.75 2
3 115.260
o Set: = 1210 °“C
Sterilization period = 30 minute
i uuct
UU_C 5 Average’ ) Stabllity Pms_ure Uncartainty| Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(¢ { Fsl, ("ch (£°C)| (MPa) {(£°C) ,
1 121.260
1210 121.0 2 121.224 029 11 0.75 2
3 121.284

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

Environmental Stability : One-half of the greatest maxi i of measured at any ane probe.
£°C) | (%RH. )| (Volt) UUC* : Unit Under Callbration
27 50 et Mote : The reported uncertainty of measurement was included stability and excluded uniformity .
7 58 220
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Pasition Description RI";':“" factor k, providing a level af of i 95 %,
= o,
1= Center of chambar 18-20TC-04 ol
2= Temperature sensor 18-20TC-05
3= |Exhaust pert 18-20TC-06
Uncontrolled Document Uncontrolled Dgwgq&n;
: . = Cerfificate Ne.: C11230106 Page: 2of 4
Certificate of Calibration
Position of Standard

[Equipment: Autoclave Centificate No.: 11230108
Model: CL40L lssued Date: 11 June 2023
Serial No, (or 1D 810010 Job Na.: KEPR230ETT0
Manufacturer: ALP Page: 1of 4
Condition: In Condition

Custormer: United Analyst and Engineering Cs Itant Company Limited.

3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prak Bangkok 10260 Thailand.
Condition: T Z + 08°C
Humidity: 58 %RH + 4.0 %RH
Vaoltage: 2Z9VAC £ 1.3VAC
Callibration Place: United Analyst and Engineering Consultant C Limited. {301 Room)

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.

Callbration By: Mr. Amomithep Phumpho
Calibration Date: 09 June 2023
The Method used: In house method, CAL-WI-18, base on BS 2846 : Part 5
Traceabllity: This certificate |s traceable to the 31 Units maintained by National Institute
of Metrology (NIMT), Thailand through Quality rebom Co., Ltd,
Certificate No.QR23-0088
Person in charge Authorized signatory

This certificate ks issssd the unts of messuement according 90 e Iniomational System of Lirits (51, | previols FRCARLINTY of maasurement o

ol be rapeeucnd secapt in full wihout approval of DKM Techrology Limied,

Vi Rumisay weniwlad $ofin
DHSH Tachnalogy

513 e awer e e R SIS0
2533 Buktemwt Ao, Dangets, Phrakhanasg, Barguk 30280

Phore: 58 3639 7000 Emai:

Uncontrolled. Begusmertoz

Delivering Growth - in Asia and Beyond.

# 1: Center of Chamber
o 2: Tempersture Sensor of UUC
# 3: Exhaust port

- <>

vertcal vessel Horzanisl vesael

= o
‘Standard Instaliation Locations
Standard Locations (M1): Geomedric center of the chamber
Standard Locations (¥2): Distance from temperature sensor of UUC 2 (cm.)
Standard Locations (#3): Distance from the wall 5 (cm.)

Pasition of Std # e #

Channel of Logger 4 5 &

Definitions

Indlicating Temperature: The average reading of Indicating device which forms the integral part of the enclosure.
Msasured Temperature: The average reading of standards at any pesitions or location.
Measured Stability: The one-half of greatest of al any one probe.

Vi sy meTuTall S
DHEH Techaciogy Limited

aaw
2523 Sukhornt Riams, Bsgehus, Phrskhanosg, Banghok 10263

Uncontrolled Recument:

Delivering Growth - in Asia and Beyond.
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&z DKSH

Certificate No.: C11230106 Page: 3of 4
Calibration Results:
Without adjustmant
Measurement Temperature al Spread Locations, ing of Unit Under Calibration: 115.0 *C
Measured Cormection of
Locations Temperature uuc, Srestidy
("C) ('C) (£°C)
# 115.34 0.34 0.35
#2 11543 043 035
#3 11543 0.43 0.35
Temperature Distribution
Temparature Pressure | Measured Temperature at Spread Locations .
Desired | Sefting | Indicating | Indicating #1 #2 #3
(°C) (°C) °C) Mpa ('c) (C) °C) (£°C)*
115 115 115.0 o.08 115.34 11543 11543 0.35
Chamber C
Indicating Te Hing Pressure Measured Stability
("G} Mpa (£ "C)
118.0 0.08 0.15

Note: * Maximum uncertainty of the each position
Record evary 10 seconds after reaching steady state or after one achieved complets cycla.

i Rumicars ionTuTad 4l

DHSH Technskogy Livdid

= NI W T TSR 1260

2633 Bukumet Fod, Dangesak, Phrakhancn, Basghu 10260
Too  Emat

Uncontrolled Decument:..

Delivaring Growth - I Asla and Beyond.

€= DKSH

Certificate No.: 11230106 Page: 4of 4
‘Without adjustment
Measurement Temperatre at Spread Locations, ing of Unit Under Cal 1210%C
Measured Correction of
Locations Temperatune uuc. Kncatarsy
') °C) [ °C)
Ll 121.34 0.34 0.35
#2 121.40 040 0.35
#3 121.26 0.26 0.35
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations :
Desired | Setting | Indicating | Indicating # #2 #3
(°C) (‘C) (*C) Mpa (°C) °C) (") (£ *C)*
11 11 121.0 012 121.34 12140 12128 0.35
Chamber Characterization
i Pressure Measured Stability
) Mpa (£°C)
121.0 012 0.07

Note: * Maximum uncertainty of the each position
Resord every 10 seconds after reaching steady state or after one achieved complete cycle.

The End of Certificate

Uncontrolleg, Document...

Delivering Growth - in Asia and Beyond.

&z DKSH

Is\'-ru—m:r‘m
Equipment: Balance Certificate No.: C01223732
Model: PXB23 Issued Date: 09 Decamber 2022
Serial No. (or ID.):  C236754745 Job No.: KSPRZ215578
Manufacturer: Ohaus Pags: 1ef 2
Condition: New
Customer: United Analyst and Engineering Consultant Co., Ltd.

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

Emvironment Condition: ~ Temperature 26 *C t 05°C
Humidity 53 %RH + 3.8 %RH

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

Callbration By: Mr. Adisai Maknei

Calibration Date: 09 December 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 Mational Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Lid. Certificate No. C02221765

Person In charge Authorized signatory

This cartificata |s issusd e units of acconting 1o the of Uinits (1) It provides iracestifty of messusmant o
Intmmanonal of of cthar
Tha

stated s obtained from uncartainty mulliphed by T coverage tactor (k=2)
provide a level of confidencs of spproemalety D5% It is determined In scoondancs with the Guide to Exprassion of Lingeriainty in Messurement (GUM).

Thase rsults may ba afecind by devisons from apeciied condticns. The rusults relate orly 1o e lieme aied, calibrated or sampled. The report shall
ot be reproducsd axizagt in Ul without aporoval of DKM Technoloay Liiied,

b Bmimrs enTTaD €vin
DHSH Technology Limited

am: 030
3623 Sokhumrel Fioms, Rangchai, Piraktancng, Basghoh 10200
Toon

Uncontrolled Document

Delivering Growth - in Asia and Beyond, CALFM-CO1-14: 12 Sap 2022

&= DKSH

Certificate No.: C01223732 Page:20of 2
Calibration Results:
Without Adjustment
Eccantric Emor; Weight 1o be 173 or 172 of Maximum capacity, taken from the center of the pan as a zero reference.
L A Nominal Test Valus 200 (a)
| Referenca Points (g)
A B [+ D E
- 0.000 0.000 0.000 0.000
Repeatabllity: Determination of the standard deviation of weighing balance., Readabilily 0001 (@
Nominal test value (g) ‘Standard Deviation
&0 0.0004
500 0.0005
Error of indication from nominal or mass value., 0001 ()
Nominal Value | Conventional Mass |  Displayed Value Error of Indication Uncartalnty .
(g @ ()] (@) [}
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 203
20 20.0001 20.000 0.000 0.0010 2.0
B 50 50.0001 50.000 0.000 0.0010 20 B
100 100.0001 100.000 0.000 0.0011 20
200 200.0004 200.000 0.000 0.0011 2.02
_SDO 300.0005 300.000 -0.001 0.0013 am
400 400.0008 400.001 0.000 0.0014 2m
500 500.0003 500.000 0.000 0.007 2,00
600 B00.0004 600.000 0.000 0.0019 2.00
The End of Ceriificate
i b o Tutal $9%0
et
N Uncontrolled Document

Delivering Growth - in Asla and Beyond. CAL-FM-COM-14: 12 Sep 2022
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&z DKSH

Refer to Cerlificate No.: COH223732 Page: 1 of 2
Statements of conformity:
This conformity cartificate documants the validity of the following of based on the
results of correzponding calibration certificate:
Tha esror af during cali are under given and and
ing the 95%) within The given

measuremant uncartainty already includes other all mmw«.wrdlnn 1o the standard mathod, UKAS Lab 14, Therefore,
those paramaters have not been assessed separately,

Tolerance and Decision rules:

of the of the device are done based on direct comparison of the relevant
results with the and deciglon rule are prescribed by the customer.

Decleion rule : [] Choice A  Binary Statement for Simple Acceptance Fuls (w = 0), Specific Risk < 50% PFA.

[E Cheice B Non-binary statement with puard band (w = 1 L), Pass or Fail Specific Risk <2.5% PFA and
Candition Pass or Condition Fail Specific Risk <50% PFA

[0 Choice C  Customer defined, Customers mary define arbitrary multiple of r 1o have apphed as guard
lband {w=r U},

: PFA~ Probabiity of False Accept

Authorized signatory

ishn Rmioary oen T Tal €4
DKEH Technology Limied

Uncontrolled Document

Delivering Growth - in Asia and Beyond. CALFM-CO1-14: 12 Sep 2022

&= DKSH

Refer to Certificate Mo.: C01223732 Page: 2 of 2
Statements of conformity:
Without Adjustment
Readabilt; 0001 g
Mominal Value Inmﬁ:ln Guard band (w) [ Tolerance () Canteimay
L) a 9 ]
1 0.000 0.0010 0.002 Pass
5 0.000 0.0010 0.010 Pass
10 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0,000 0.0011 0.200 Pass
200 0.000 00011 0.400 Pass
300 <0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0,000 00017 1.000 Pass
60O 0.000 0.0019 1.200 Pass
The validity cf the conformity cannat be for of use, or Improper use.
The End of Statements of conformity
e
by
T e Uncontrolled Document

Delivering Growth - in Asia and Beyond. CALFM-CO1-14: 12 Sep 2022

Without Adjustment
Job Mo KSPRZZ15STE

Errer of indication Readability:0.0015
15 —
1
03 /’/
08
-1
-8 ™ 100 )
% Errerof indication = Uncert(s) = Uncart (-} Bisplay of balance
Upper - PN
———Upper Spacification

Uncontrolled Document

&= DKSH

s

& Certificate of Calibration

WEC-TIRHTES 17025

Equipment: Balance Cerfificate No.: C01234158
Model: PXE23 Issued Date: 08 December 2023
Serial No. (or D) C236754745 (UAE.MIC 055/2565) Job No.: WO-00011251
Manufacturer; Ohaus Page: 1of 3
Condition: In condition
Customer: United Analyst and Engineering Consultant Co., Ltd.
3 Soi L 41, Road, Sub-District,
Phrakt g District, Bangkok, THAILAND 10260
it Condiion: T 2%'c + 05°C
Humidity 54 %RH t 1.7 %RH
Calibration Place: United Analyst and Engineering Cansultant Co., Ltd, (301 Mircobiology Room)
3 Soil k 41, Sul it Road, B Sub-District,
F District, Bangkok, THAILAND 10260
Calibration By: Mr. Adisai Maknoi
Calibration Date: 07 December 2023
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceabllity: This certi is to the SI Units by National Instituts of Metrology
{NIMT), Thailand through DKSH Technology Co., Lid. Certificate No. €
Person in charge Authorized signatory

This carsficats is [ssued the units of measurument acoording 15 the intmasonal System of Usits (S0, & provides tracaatilty of measwemant (o

o clhar Iaboralocies.
Tha maasurament uncartalnty stated is the expanded uncertainiy which |s cbtained om the standand uncertainty muliplied by the covempe factor {i=2) o
vicke & bl of 8% s with the Guide o Exprassion of Uncertainty in Messuramant (GUM].
Thase rsuls may be afiected by deviations frem specfisd condions. Tha resuls relats only i the ilems Sesied, calibrated or sampled. The report shall
ot be reproduced sxcest in full withou! spproval of DKSH Technology Limied.

e B ventalad i

RSN Tachakagy

2530 PuUEAN SA TS s Trs e 10280
2533 Sukhued Road. Bangchas, Frraisanceg. Bangkok 10280
Phers: +66 2636 T000

Delivering Growth - in Asia and Beyond,

tanms‘laimuqu

CALFM-CO1-14: 12 Sep 2027
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&z DKSH

Certificate No.: C01234158 Page: 2of 3
Calibration Results:
Before Adjustrment
Escantric Emor: Weight to be 1/3 or 1/2 of Maximum capacily, taken from the cenler of the pan as a zera reference.
B Nominal Test Value 200 @
= ) Referance Points {g)
/ A B c D E
Iil - 0.000 -0.003 0.000 0.001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0,001 (g)
Nominal test value (g) Standard Deviation
50 0.0008
500 0.0008
Emor of from inal vakue., i 0.001  {g)
Nominal Value | Conventlonal Mass Displayed Value Ermor of indication Uneartainty
(@) (@) (@ (@) (@) -
1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5.000 0.000 00013 2.10
10 10,0001 10.001 0.001 0.0013 2.10
20 20.0000 20.000 0,000 0.0013 209
50 50.0001 50.000 0,000 0.0013 .08
100 100.0001 100.001 o001 0.0013 208
200 200.0004 200.002 0.002 0.0014 207
300 300.0005 300.002 0.002 00015 205
400 400.0006 400.004 0.003 0.0016 203
500 500.0006 500.008 o.o07 0.0019 202
600 G00.0007 600.008 0.008 0.0021 2m
pi

=i ' wneslumungy

Delivering Growth - in Asia and Beyond, CALFM-CO1-14; 12 Sep 2027

&z DKSH

Certificate No.: C01234158 Page: 3of 3
After Adjustment
Eccantric Emor: Weight to be1/3 or 1/2 of Maximum capacity, taken from tha center of the pan as a zero reference.
gl e Nominal Test Valus 200 (a)
5 Reference Points (g)
A B [ D E
o.001 -0.002 -0.002 0.001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0001 {g)
Norminal test value (g) ‘Standard Deviation
50 0.0006
500 0.0008
Ermor from nomingl or mass valus., R 0.001 (@)
Mominal Value | Conventional Mass Displayed Value Emor of indication Uncertainty
(@) ] (@) (@) g ‘
1 1.0000 1.000 0.000 0.0013 210
5 5.0001 5.000 0.000 0.0013 2.10
10 10.0001 10,000 0,000 0.0013 2.10
20 20,0000 20.000 0.000 0.0013 210
50 50.0001 50,000 0.000 0.0013 210
100 100.0001 100.000 0.000 0.0014 209
200 200.0004 200.000 0.000 0.0014 207
300 300.0005 300.001 0.001 0.0015 205
400 400.0006 400.002 0,001 0.0017 2.04
500 500,0006 500.001 0.000 0.0019 2.2
600 600.0007 600.002 0.001 0.0021 2m
The End of Certificate
v Buvanos eluled $vin

EREH Tachraskogy Liskant
0280
2630 Sukhum Foas, Bangchak, Phraksanceg, Bangbak 10200

ikt tanms‘lumuqu

Delivering Grewth - in Asla and Beyond. CALFM-CO1-14: 12 Sop 2027

&z DKSH

Refer to Cerificate No.: C01234158 Page: 1 of 3
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measuremant
results of comesponding calibration certificate:

The error of indicati i during calibration are under givan and and
W 5%) within th, i The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those paramelers have nol been assessed separately.

Tolerance and Decision rules:

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

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

[@ Choice B Non-binary 1U), Pass er Fail Specific Risk < 2.5% PFA and
Candiion Pass or Condition Fall Specific Risk < 50% PFA.

[0 Cholca C  Customer defined, Customers may define arbitrary muliple of r to have applled as guard
and (w=r L) .
i PFA — Probability of False Accept

Authorized signatory
i B ool Tl dofin
[DK5H Tachnology Limbed
2533 SULRUHIN UTHHEN ERA T PHERATAAY W80
2553 Bkttt Rk, Bargtak, Phisearnceg, Basghs 12ms v
— e eneslumugu

Delivering Growth - in Asla and Beyond. CAL-FM-CO1-14: 12 Sap 2022

&= DKSH

Refer to Cerfificate Mo.: C01234158 Page: 2 of 3
Statements of conformity:
Before Adjustment
Readabllty; 0001 g
Meomingl Value Ini:‘:l:n Guard band (w) | Teleranca () o

9 g 9 g

1 0.000 0.0013 0.002 Pass

5 0.000 0.0013 0.010 Pass
10 0.001 0.0013 0.0zo Pass
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass
100 0.001 0.0013 0.200 Pass
200 0.002 0.0014 0.400 Pass
300 0.002 0.0015 0.600 Pass
400 0.003 0.0016 0.800 Pass
500 o0.007 0.0018 1.000 Pass
600 0.008 o.oo21 1.200 Pass

The validity of the statements of conformity cannct be guarantsed for differsnt places of use, environmental condiions of improper use.

Urin Bunnos malulal 43n
DIGEH Tachrulegy Lissted
T390 masfin nenesn el s 10260
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Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14; 12 Sep 2022



1598
Rectangle



&z DKSH

Reder to Certificate No,: C01234158 Page: 3 of 3
Statements of conformity:
After Adjustment
Readabllity: 0001 g
Nominal Value | E™ro" | Guarg band (w) | Tolerance (+)
indication Conformity

[ g [ g

1 0.000 0.0013 0.002 Pass

5 0.000 0,0013 0.010 Pass
10 0,000 00013 0.020 Pass
20 0,000 0.0013 0.040 Pass
50 0.000 0,0013 0,100 Pass
100 0.000 0.0014 0.200 Pass
200 0.000 0.0014 0.400 Pass
00 0.001 0.0015 0.600 Pass
400 0.001 0.0017 0.800 Pass
500 0.000 0.0018 1.000 Pass
600 0,001 0.0021 1.200 Pass

‘The validity of the statements of confarmity cannat be guaranteed for diferent places of use, snvironmental condilicns or impraper use,

The End of Statements of conformity
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Error of indication

15

Before Adjustment
Job Ne WO-00011251
Readability:0 001y
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X b e Rl
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After Adjust
Job Ne, WO -0001 1251
Readability:0.001g
Error of indication
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¥ Errorof indication =  Uncert(+) = Uncert(-) Display of balance
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wwafiluaru: WO-00011251
winmaaASos: C236754745
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Ganeral

3] O 1 A IfAdapter, power supply 2200110V m} (m]

(] [m] 2, maumtﬂmn'innﬂunu (Covar) = o

= [m] 3. ATwssagRvseseini = [m]

] = 4 mslirsissehaato = [m]

= [m] 5. mseuAuDsaaknm &= o

=] [m] 6 FwRuysmens Display 7] o

= o 7. msRsEe Display wiaraimwin = (m]

=] m] 8.  wmsaeaude (Stopper) / pan support =] o

= [m] 8. e Funclion Intemal / External = m]

= O 10, erudsruasiAlsameianuasums load cell = o

= [m] 11, Anvewissou o snuidasts = m ]
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