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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification | Date of | Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 05072022 5 Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,,) 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1402 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22P2722 22 Jul 22 21 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H1583 27 Jul 22 26 Jul 23 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1201778108
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 28032023 28 Mar 23 27 Mar 24 -
1201778109
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13022023 13 Feb 23 12 Feb 24 -
1201778105
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3| 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 01092023 9 Jan 23 8 Jan 24 -
1200636467
10 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 01092023 9 Jan 23 8 Jan 24 -
1200906880
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18012023 18 Jan 23 17 Jan 24 -
48C-73881-375
12 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3[ 21 Jun 21 21 Jun 24 -

2015PSIG
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RECALIBRATION
DUE DATE:

July 5, 2023

__Environmental

Cortflats o Calbtintion

Calibration Certification

cal. Date: July 5, 2022 Rootsmeter S/N: 438320 Ta: 297 K
Operator: Jim Tisch Pa: 750.1 mm He
[calibration Model #: _G25A Calibrator s/N: 158M
Vol.init | Vol. Final | avol. e o aH
Run (m3) (m3) (m3) (mmHg) | (inH20)
7 70 3] 0
a 6.4] 00
o] 75] 00}
£ 37} 50)
1o 127] 00}
Data Tabula
vstd | astd
m3) | (eaxis)

Calculations

P)/Pstd)(Tstd/Ta) I Va=]AVol({Pa-4P)/Pa)
e 1

Qa=[Va/iTime

For subsequent flow rate calculations:

- um(W).b)

e e D)

RECALIBRATION

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 t0 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

Result of calibration:- Without adjustment

Eunction:- Pressure

LU FREE: (877)263 7610

LONATLUANSRRE7 00

tisch-env.com

CertNo.: 23P1402
Page: 20f2

Range : 0 inH;0 to 36 inH,0
Scale Interval : 0.1 inH,0( The Fifth Estimate )

Increasing Pressure

UUC Indication

Applied Pressure Low-port si AP Error
(inH0) (inH;0) (inH;0) (inH;0) (inH.0)
000 0.00 0.00 0.0 0.00
200 1.00 -1.00 200 0.00
400 2.00 200 4.00 0.00
6.00 3.00 300 6.00 0.00
800 4.00 -4.00 800 0.00
10.00 5.00 5.00 10.00 0.00
12.00 600 6.00 12,00 0.00
14.00 7.00 7.02 14.02 002
16.00 8.00 802 16.02 002
18.00 9.02 0.04 18.06 0.06
2000 10.02 -10.04 20.06 006
2200 11.00 -11.04 22.04 0.04
24.00 12.02 12,06 24.08 0.08
26.00 13.02 -13.06 26.08 0.08
28.00 14.02 -14.04 28.06 008
3000 15.02 -15.02 30.04 0.04
3200 16.00 16.02 32.02 002
34.00 17.00 -17.00 34.00 0.00
35.80 17.96 -17.98 35.94 014

The uncertainty of measurement was £ 0.1 inH,0
= Unit Under Calibration
* AP = High-port side - Low-port side
‘The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53414 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL 0-2717-3000-24 FAX. 0-2719-9484

Certificate No.: 23P1402

Certificate of Calibration i

Equipment: U Tube Manometer
This cetfcale may not be reproduced aor than il
nufacturer: Duyer
W & ‘except with the prior written approval of the head of
Model : 1221360 Gorporate Senvices 3 Equipment Calbraion an Testing Servicos.
Serial No: =
10 N UAE EFM 1802561

Condition As-Recelved: Used lier
Recelved Date: 26 April 2023
Calibration Date: 09 May 2023

Submitted by: United Analyst and Enginaering Consultant Co.Lid

Reference: 2304-0703WSC
Ambient Temperature: (23 £ 2) °C
Relative Humidit 50 £ 15 ) % 81 S0l Udomsuk 41, Sukhumvit Road, Bangchak
elative Humidity: (50 % %

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar

The calibration was conducted by direct comparison method against. Pressure Measuring Insiruments
Standard according to In-house calibration procedure CP-PO4, using * DKD-R 6-1 ; Galibration of Pressuro.
Gauges, Edition 0312014 " as a guidelines.

Procedure used:

Condition ofthis result of calibration
1 Reference standards instumernts

Due Date
24 Aug 2023

Certificate No.
MP-0137-22

Instrument Model Serial No.

1) Pressure Callbator PG106P 11
2.This result of calibration was made on requested at the point specified by cusiomer
3.Scalo and conversion factor is 1 kPa = 4.0146293 inH20
4This nstrument was used clean air s prossure media.

5. This instrument was calibrated by applied pressura o high-port (+) side and low-port (-) side open {o almospheric pressure.
6. This instrument was installod in vertica orientation and tp of the pressuro port was used as fhe reference level,

7.The cetificata is valid only to the tem calibrated on dato and place of calibration.

6 Tris Certfication is tracesble to the International System of Unit maintained throughi-

“National Institute of Metrology Thailand (NINIT)

Approved Signatory : S
NaINGe Provpaipe

Calibrated by
Issue Date

Suvit Aussarres
11 May 2023
[ 1Sura Suwannasri

A httapol Panurach

wenanslumuny
B 0314242

HINOLOGY PROMOTION ASSOCIATION (TEAILAND-JAAT) s\\xp

v PMIENT CALIBRATION AND TESTING SERVICES JACSHRA

5341 PATTANAKARN ROAD SO 1§ SUANLUANG, SUANLUANG, BANGKOK 10250 %
L 02717300024 FAX. 0-

Cartificate No. : 22P2722

Certificate of Calibration st

Equipment : Aneroid Barometer
Mo tasturee ek This certificate may not be reproduced other than in ul

except with the prior written approva of the head of
Model = Corporate Senices 3 Equipment Calibration and Testing Servces.
Serlal No. -
1D No.: UAE ANV.013/2547

Condition As-Received: Used ltem

Received Date: 20 July 2022

Calibration Date: 22 July 2022

Reforence: 2207-0584WSC Submitted by:  United Analyst and Engineering Consultant Co. Ltd.

Ambient Temperature:  ( 23 £ 2 ) °C

i Uk 41, Sukhumvit Road, Bangchak,
i iy (B0 t18)% 81S0i Udomsuk 41, Sukhumvit Road, Bangehak,
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1010 mbar

The calbration was conducted by direct comparison method against. Pressure Measuring Instruments
iandard according to in-house calibation procedure GP-P10, using " DKD-R 6-1 ; Calibration of Pressure
G’luges Edition 03/2014 " s a guidelines.

Procedure usod:

Condition of this result of calibration

1.Reference standards instuments

Instrument Model SerialNo,  CertificatoNo.  Due Date
1) Standard Barometer DPI142 1422505046 MP-0076.22 02 May 2023

2This nstrument was instaled in vertical orintation and center of the dial was used as the roforence level.
.This resultof calbraton was made on requested at the point specifed by customner.

4.Scals and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calbraton insirument was in absolute pressure.

6.This inslrument was used clean ai as pressure meda.

7.The certficate s valid only to the item calirated on date and place of calibration.

8.This Ceriicaton i traceable fo the International System of Urit maintained at-

“National Insiitue of Metrology Thailand (NIMT)

Calibrated by :
Issue Date

‘Suwit Aussarree Approved Signatory :
25 July 2022 (") Phalinee Prabpaipal

{1 Sua Suwannasri
A httapol Panurach

enanslupunu
5 0293205
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CertNo.: 222722
Page: 202

Result of calibratior

fthout adiustment Range : 720 mmHg 0780 mmig
Jute Prossure Scale Intarval 1 i (The Fiftn Estmale )
ncroasing Prossure

[Rppis Pressure (riig) | 71646 | 7203 | 7308 | 75022 | 7600 | 77201 | 78599 |

[0UG" ndration (mma) | 7200 | 7300 | 740:0 | 7500 | 7600 | 7700 | 7800 |

[Eror e [“ise [ oer | o1s | 022 | os0 | 2or | 80 |

Decreasing Pressurs
[Fopted Prossue (riiig | 7550 | 7715 | 7085 | 7eo17 | 7avs0 | 72857 | 78z |
0UC* ndaton (rmiig) | 7800 | 7700 | 7600 | 7800 | 7400 | 7300 | 7200 |
[Ercrimmito) [ 550 | 158 | 0@ [ 017 | 010 | om | ras |

‘The uncertainty of measurement was £ 0.24 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of based on a standard
by a coverage factor k = 2, providing a level of confidence of approximately 95 %

-o0o-

enanslunu
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Cert. No.: 22H1583

Page.: 2 of 2
Result of Calibration Without Adjustment
Function: Humidity measurement.
Reference  Standard uuc Uncertainty
Temperature  Humidity Reading Error of Measurement
) (R H) (%R H) (%R H) (%R H)
250 40.1 42 19 16
250 600 6 30 18
250 800 78 20 20
Without Adjustment
Function: Temperature measurement.
Standard uucr Uncertainty
Temperature Reading Error of Measurement
(') C) (*°C)
2000 200 0.00 072
3001 300 -0.01 072
35.04 350 0.04 072
39.98 400 002 0r2

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%

-000-

wenenslupu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX, 0-2719-9484

N
g

Certificate of Calibration =~ Certifieate No.: 221563
Page: 102

Equipment : Dial Thermo-Hygrometer
nfictuet: Barigo “This certfcate may not be reproduced other than in ful,

except with the pror witten approval o the head of
Model : E Gorporate Services 3 Equipment Gallbration and Testing Services.
Serial No.: -
1D No. UAE.ANV.016/2547

Condition As-Recelved: Used ltem
Received Date: 20 July 2022
Calibration Date: 22 July 2022

to 27 July 2022
Reforence: 2207-0586WSC Submitted by:  United Analyst and Engineering Consultant Co. Ltd.
Ambient Temperature: (25 + 3 ) °C

(50420)% 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak,

Relative Humidity:
Phrakhanong, Bangkok 10260

Procedure used:  Calibration were conducted using in-house calibration pracedure CP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments.

Instrument Model SerialNo.  Certificate No. Due Date
1) Standard Chiled Mirror Hygrometer Sensor Dew Prime Il 31863 16714 17 Sep 2022
2) Standard Humidity/Temperature Meter 400 10240757 TH012521 13 Dec 2022

2.The certficate is valid only to the tem calibrated on date and place of calibration

3.This Certfication is traceable to the Interational System of Unit maintained at:-
~National Institute of Standards and Technology (NIST) , The United States of America
~National Institute of Metrology Thailand (NIMT)

Callbrated by : ~ Somchai Dumwor Approved Signatory :
IssueDate: 03 August 2022 [

[ 1Porthippa Tameyakul
[ ]Vipor Tantiyawutti

wnanslumu
B 0293

(S United Analyst and Engineering Consulant. Co., Lic.
—\ ] 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ot s ey Tel. 0 2763 2828 Fax 0 2763 2800 ww E-mail

MULTI-POINT GAS TEST REPORT

TestDate  :Mar 28,2023

Equipment : Gas Analyzer (NO2) Model : 42

Manufacturer : Thermo Scientific Serial Number : 1201778108

‘Standard Gas Concentration Dilutor Deta

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model 146i

Methane (CHi) - PPM  Serial Number 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. £B0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Anaizer DIPRY [ ierence Erar | perent Error| (9 Eror ]

0.0 0.0 0

100.0 100.6 6

2000 200.7 7

Level 4 3000 3013 3

evel 5 80.00% 400.0 400.0 .01

emark - Measuring Range 500.0 prb Average Difference (%)
:Acceptable Limit + 5%

Multi-Point Gas Test Chart |
450
s
2 ow
3w
B oo
g
5 0
?
5
0

0 E) w0 0 a0 20 %0 a0 40 480
Reference value (ppb)
—— Analyzer Display
Page 1 of 1
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[J(/a\= United Analyst and Engineering Consultant Co., Ltd.
] "1 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkol

United Analyst and Engineering Consultant Co., Ltd

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Pt

ong, Bangkok

Tel. 0 2763 2828  Fax 0 2763 2800 wiw.uaeconsultant.com E-mall: use@useconsultantcom LTSNS, 1) 2763 2628 Fax 0 2763 2600 [

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

TestDate  :Feb 28,2023 TestDate  :Feb 13,2023
Equipment : Gas Analyzer (NO2) Model : 42 Equipment : Gas Analyzer (NO2) Model : a2
Manufacturer: _Thermo Scientific Serial Number 1201778109 Manufacturer ;  Thermo Scientific 1201778105
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 4468 PPM  Manufacturer ‘Thermo Scientific Sulphur Dioxide (50:) 4468 PPM  Manufacturer ‘Thermo Scientific
Hitric Oxide (NO) 45.94 PPM Model 1461 Nitric Oxide (NO) 4594 PPM  Model 1461
Methane (CHe) 5 PPM  Serial Number 1180540071 Methane (CHe) z PPM  Serial Number 1180540071
Carbon Monoxide (CO) 9848 Carbon Monoxide (CO) 9848
Cylinder No. £80143262 Cylinder No. £B0143262
Expiration Date Jun 21,2024 Expiration Date Jun 21,2024
Multi-point gas test data Multi-point gas test data
Analyzer I Analyzer |
rence Value (ppb Difference Error |Percent Error|  [% Error ] v b Difference Error [Percent Error| [% Error |
Reference Value (ppb) Display (ppb) [ | Reference Value (ppb) Display (ppb) !
level 1 |Zero 0.0 0.0 L i L Level 1 [zero 0.0 05 50 0.50 0.50
Level 2 [20.00% 100.0 1014 a 3 3 Level 2_|20.00% 100.0 1003 30 030 030
Level 3 140.00% 200.0 200.5 o 4 I Level 3 [20.00% 2000 2006 060 030 030
Level 4 |60.00% 300.0 3007 7 2 2 Level 4 [60.00% 300.0 300.9 90 0.30 0.30
Level 5 [80.00% 400.0 400.0 0 0 Level 5 [80.00% 400.0 400.0 00 0.00 0.00
Remark : Measuring Range 500.0 ppb. Average Difference (%) 4 Remark : Measuring Range. 500.0 ppb’ Average Difference (%) 0.28
Acceptable Limt £ 5% “Acceptable Limt + 5%
o Multi-Point Gas Test Chart oint Gas Test Chart
s o = —
z p— e - £ e
% T 1256 5 T =
—= — 3 .
Yol [ 0 —
o £ 0 0 20 2 50 450 0 0 w0 1 200 20 a0 30 40 450
Reference value (ppb) Reference value (ppb)
Page 1 of 1 Page 1 of 1

tenaslinauny

United Analyst ar

ngineering Consultant Co.,
. Phrakhanong, Bar

763 2800 wunw.uaeconsultant co

630 United Drive =
en i Liqud campany.

} ‘Riryas e
[

Darhom, NCazs
Sigancom
MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS TestDate  :Jan9,2023
Grade of Product: EPA Protocol
i (P:a:'l :um&:er " ED4NIS9E15A01D3 Reference Number:  122-402135167-1 Equipment : Gas Analyzer (CO) Model : 481
‘ylinder Number: EB0143: Cylinder Volume: 144.4 CF . i r 00636467
i Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG Manufacturer:  Thermo Scientific Serial Number : 12
I PGVP Number: B22021 Valve Outlet: 860
. Gas Code: CO,NO,NOX,S02,BALN Certification Date: Jun 21, 2021
i Expiration Date: Jun 21, 2024 ‘Standard Gas Concentration Dilutor Detail
P T Cofcalon e in accorianc i ‘EPA Tiaceabily Proocl o Asse and Coicationf G Collraian Sevmcs Oy B0 Sonnen e Sulphur Dioxide (S0z) 4468 PPM  Manufacturer Thering Scenffic
NGRSO py Nitric Oxide (NO) 45.94 PPM  Model 146
niinci bost ness s e = al N
Do Not Uss This Cylindar below 100 pig, |.e. 0.7 megapascals. Medtie (CHa) PoM - Seral umber R
. i 9848 PP
ANALYTICAL RESULTS e = e
Component Requested Actual rotocol  Total Relative Assay
Concontration __Concentraion ___ Method Dates. Expiration Date Jun 20,2024
[N Twaoeen g T TA%NST Tratoablo G420, DBZTIZGRT
: 45.00 PPM 45.94 PP = +1-1.4% NIST Traceable 081412021, 0612172021 i-poit jas test data
: SuLFLRoioK0E 45.00PPM 4488 PRI & +-1.0% NIST Traceable D6/1412021, 0672112021 Multi-point gas
i AREONMONOXIDE 1000 PPIA 9848 PRU a L0 NIST Tracaatte Analyzer [
i o Difference Error [Percent Error|  [% Error ]
NITROGEN ance Reference Value (ppm) Display (ppm) | ; |
CALIBRATION STANDARDS Level 1 _zern 0 02 0.2 0. 0.
Type _ LotiD Cylindar o Concentration Uncertainty __ Expiration Date Level 2 [20.00% 0 10.3 3 2. 2
TR 2006170 700066 9352 PPMNITR] Fob 02,2025 Level 3 ]40.00% ] 217 7 7. 7
PRM 12386 DBBS025 801 ITROGEN DIOXIDE/AIR Feb 20,2020 Level 4 [60.00% [ 30.5 5 1 1.
GMIS 401423838102 CCS08881 4,348 PPM MITROGEN DIOXIDE/NITROGEN Fob 18, 2023 Level 5 [80.01 ] 40.0 0 0. 0.
NTRM 16011040 COATA2T7 46,02 PPM SULFUR DIOXIDEIITROGEN 17,2022 - S0.4 v T B) 2
NTRW 14080118 CC434277 9309 PPM CARBON MONOXIDEINITROGEN  +-0.6% Nov 16, 2025 Remark : Measuring Range 50.0 ppm Average Diference (%)
e SR, PRI o RGHY nolsd 350 is ol  feonce o th OIS uss i h assay and ot par of e sy Acceptable Limk 5%
ANALYTICAL EQUIPMENT
InstrumentMakoiModel Analytical Principle Last Multipoint Callbration 50
Nt 6700 AHROR01333 GO TR T G5, 221 H
Nicolet 6700 AHROB01333 NO FTIR 03, 2021 i 00
Nicolet 6700 AHR0801333 NO2 FTIR. Jun 03, 2021 z
Nicolet 6700 AHR0801333 502 FTIR Jun 03, 2021 K
Triad Data Available Upon Request j
NOTES:PO #5221002807 H 103 |
GROSS WT; 28.40kg = s N |
NET WT: 4.73%kg % 50
Reference valus(ppm)
o pratae Dl

The analytical test results reported on this certificate relate only to
the cylinder number specified above. This concludes the test report,

‘Approvad for Release

Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.

. Phrakhanong, Bangkok 10260

3 Soi Udomstik 41, Sukhumvit Road, Bangcl
32828 Fax 0 2763 280

jReconsultan

NAE
L LANTT 501 ugomsuk 41, Suknumt

/2= United Analyst and Engineering Consultant Co., Ltd.

ad, Bangchak, Phrakhanong, Bangkok 10260

MULTI-POINT GAS TEST REPORT

TestDate  :Jan9,2023

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer : _Thermo Scientific Serial Number: 1200906880

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S0: 44.68 PPM  Manufac Thermo Sclentific

Nitric Oide (NO) 45.94 PPM  Model 1461
Methane (CHs) - PPM Serial Number 1180540071
Carbon Monoxide (CO) 9848 PPM

Gylinder No. EB0143262

Expiration Date Jun 20,2024

point gas test data

Reference Value (ppm) pimazer | iterence ror percent Bror| (90 Eror 1
oo 05 5
100 103 3 s
200 208 g
500 507 7
00 0.0 o
Remark  easurng Range. 50.0 ppm Fverage Diference (%] | 19

Acceptable Limit + 5%

oint Gas Test Chart

Analyzer Display(ppm)

Reference value (ppm)

e Anahe il |

Page 1 of 1 .
enaslumauny
7| Al ecialty Cs
ﬁw’ e g
. S e b
0 fir Liquide company %:llgzthC 2773
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: ED4NIS9E15A01D3 Reference Number:  122-402135167-1
Cylinder Number: EB0143: Cylinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 Valve Outlet: 860
Gas Code: CO,NO,NOX,S02,BALN Certification Date: Jun 21, 2021

Expiration Date; _Jun 21, 2024
Certfcaton perforred n sccoancs vih“EPA Traceably Prooco o kssay and Coricaton ol Gaseous Caleraton Saviaes i, 1oy Soemes m

560R 1213, uting o his cyincor
b i
cl Basis uless oharvise ncd,
CoetUse Tis Cyinu bl 193 b, e 07 megapaserls.
ANALYTICAL RESULTS

Component Requested Actual rotocol  Total Relative Assay

Concentration __Concantrafion Method Dates.

A5G0 @596 PP T 1.4% NIST Tracoable 61472021, 062172021
NITRIC OXIDE 4500PPM a594PPU & +1-1,4% NIST Traceabie tar1412021, 062172021
'SULFUR DIOXIDE 45.00PPM 488 PPY &1 +4-1.0% NIST Traceatle B6ar2021, 0872172021
CARBON MONOXIDE 1000 PPM 9548 PPU &1 +4-0.7% NIST Traceatla
NITROGEN Baiance

SEUAEE
CALIBRATION STANDARDS
Type  LotiD Cylinder No___Goncantration Uncertainty __Expiration Date
WIRW 20067120 CCT0086 40,62 PPM NITRI Feb 02,2025
PRM 12338 DeBs025 991 PP NITROGEN DIOXIDE/AIR Feb 20, 2020
GMIS  ap14zseasioz CCS0S681 4348 PPN MTROGEN DIOXIDEINITROGEN Fab 18, 2023
NTRM 1601043 CC473277 48,02 PPM SULFUR DIOXIDEINITROGEN un 17, 2022
NIRWM 14080118 CC434277  930.9 PPM CARBON MONOXIDENITROGEN Nov 15,2025
Tt SRM,PR4 or RGM noled abava s omy neferance 1 he GHIS ustn 1 assay and ol par of he g,
ANALYTICAL EQUIPMENT

Instrument/Makeitodel Analytical Principle Last Multipoint Calibration
‘Nicalel 6700 AHROG01333 CO IR
Nicolet 6700 AHRO801333 NO FTIR
Nilet 6700 AHR0801333 NO2 FTIR
Nicolet 6700 AHRUBD1353 502 FIR

‘Triad Data Available Upon Request
NOTES:PO #5221002807

GROSS WT: 28.40kg

NET WT: 4.73kg

The analytical test results reported on this certificate relate only to
the cylinder

This concludes the test report.

T e ian Tel. 02763 2828 Fax 0 2763 2800 E-ma sultant o

MULTI-POINT GAS TEST REPORT

TestDate  :Jan 18,2023
Equipment : Gas Analyzer (CO) Model :
Manufacturer:  Thermo Environmental Instruments _ Serial Number : 48C-73881-375

‘Standard Gas Concentration lutor Detai

Sulphur Dioxide (50:) 4468 PPM  Manufacturer Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model 1461

Methane (CHq) - PPM  Serial Number 1180540071
Carbon Monoxide (CO) 9848 PPM

Cylinder No. : EB0143262

Expiration Date Jun 20,2024

Multi-point gas test data

Analyzer Difference Error |Percent Error| [% Error ]
Reference Value (ppm) pl
e 1 e - 0 v 1 o0
Level s J20.00 | 100 T . 5 2
Level 3 [40.00% | 20.0 ; ; : 24
Level s Jov.oow | 300 I 25
Level s J0.00% | 400 0 o oo | mﬂ
Remark - Heasurng Range. 500 pom Reroge Dfersnce (%
Acceptabl Lime + 5%
WultPoint Gas Test Chart]
H + w0
3 55
) 0 . 50

Reference value (ppm)

Page 1 of 1
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No.|  Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.(@]‘mm‘w a1ne )
1 [Analytical Balance Quazaaasw (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. 23MM333 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) duazeaspwaliiiv 10 luaseu (PM10) 1128312528
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858

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

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025 Certificate Page 1 of 3



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
‘CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53444 PATTANAKARN ROAD SO 15, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.02717:300029 FAX.02719.9484 Ao oo

Cert.No.: 23MM331

Page.: 10f3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model AB204-S
Serial No. : 1128312528
1D No. : UAE AIR.019/2550
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date 07 April 2023
Ambient Temperature : 15°Ct0 40 °C
Relative Humidity : 30 % 10 90 %
Calibrated by : Suwit Imjai
Approved by :
Ty

) Pornthippa Tameyakul
(/) Malee Butkruea
Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

Approval o e hed o Conporte Sevies 3 e Colbrion s Tesing S q sATUAN

@

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration ofpellicthe
2. Effect of off center loading o
A mass of 100 g was placed to various position on the pan X AN Y o10
The weighing machine reading error obtained is given in the table Fron Front Fron.
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (9) (9) (9) (9) (9)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0006 00005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading  Correction  Uncertainty Factor
(g) (9) (9) (tmg) (k)
Unload 0.0000 0.0000 015 243
0.1 0.0999 +0.0001 0.15 213
1 09999 +0.0001 015 213
5 4.9999 +0.0001 0.15 213
10 99999 +0.0001 015 241
20 20.0000 0.0000 0.15 21
50 50.0000 0.0000 0.16 206
70 69.9999 +0.0001 018 204
100 99.9999 +0.0001 0.19 203
150 150.0003 -0.0003 029 200
200 200.0005 -0.0005 0.29 2,00

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 %.

-000-

wwnanslains

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received : ~ Used Item Page: 2 0f 3
Reference : 2304-00150C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBO1 according to direct
measurement method against standard weight.

Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. IDNo.  TestreportNo.  Duedate
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024

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

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certfied for any commercial transaction.

5. This certification s traceable to the International System of Unit,

Result of calibration () Without Adjustment (*) After Adjustment by Internal Calibration
Range capacity : 0g to 220 g Resolution 00001 g

Before Adjustment :

Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (9) (£mg) (k)
100 99.9999 +0.0001 0.19 203
200 200.0001 -0.0001 029 200
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g)
100 000007
200 000007

w@nensluadBR

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIC

QUIPMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG BANGKOK 10250 BN me
TEL.02717:3000:20 FAX.02719.0484 CALIBRATION 008

Cert.No.: 23MM332

Certificate of Calibration

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-S IFACT
Serial No. : 8108115858

1D No. : UAE AIR 01612555
‘Submitted b

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

Bangchak, Phrakhanong,

Bangkok 10260

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature : 15°Cto40°C
Relative Humidity : 30 % to 90 %
Calibrated by Suwit Imjai

Approved by :

) Pomthippa Tameyaku
(/) Malee Butkruea

Issue Date : 10 April 2023

‘The Uncertainties are for a confidence probability of approximately 95%

S R :lllﬁ'J‘U(‘]N

Approval o the head of Corpora
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Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received : ~ Used Item Page: 2 0f 3
Reference : 2304-00150C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBO1 according to direct

measurement method against standard weight.

Condition of this result of calibration

1. Reference standard instrument

Instruments Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RCO07 MM-0010-22 20 Jan 2024

2. This certificate s valid only to the item calibrated on date and place of calibration.

3. This result of callbration was made on requested at the point specified by customer.

4. This certificate is not certfied for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration () Without Adjustment ~( * ) After Adjustment by Internal Calibration
Range capacity 0g Resolution  0.0001

Before Adjustment :

Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (9) (tmg) (k)
100 100.0002 -0.0002 021 206
2000003 -0.0003 029 2,00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g)
100
200 0.00007

mnms‘lu'n'n-

Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received :  Used Item

Reference : 2304-00150C-2

Result of calibration ofbedliclbe

2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table ] P Froi
Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (9) (9) (9) (9)
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(9) (9) (9) (xmg) (k)

Unload 0.0000 0.0000 0.18 217

01 00999 +0.0001 0.18 247

1 0.9998 +0.0002 0.18 247

5 5.0000 0.0000 018 247

10 10.0000 0.0000 018 247

20 20.0000 0.0000 0.18 215

50 50,0001 -0.0001 019 211

70 70.0001 -0.0001 0.20 207

100 100.0002 -0.0002 021 2,06

150 150.0004 -0.0004 029 2.00

200 200.0005 -0.0005 0.29 2.00

‘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 %.

-000-
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WHUNIRAMNATIVFEILHANSENURIIaTaNuAzNIaTIaReUNMIUfiamuanasnsdesiuuazur lanansznufawaadon Uszdnd 2566

Tassnmasalwshene &ty 129un9%e - viawse

Uszdudauaman w.e. 2566

Tanmsaasiianandsziniaslfiansianed dmsuasndenesiamnndiniaaos

No.

(Total Dissolved Solids : TDS)

(Thailand-Japan)

Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.(okn1wainie )
1 |Analytical Balance B!ua:aadﬂu (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. 23MM331 7 Apr 23 5 Apr 24
(Readability 0.1 mg) B!ua:aawmﬂvlmﬁu 10 lunsan (PM10) 1128312528
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. 23MM332 7 Apr 23 5 Apr 24
(Readability 0.1 mg) B108115858
Laboratory Instrument/Equipments.(Qmmwﬁ’] )
3 |pH Meter aranudunsa-ag (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24
ﬂ"]qmv.n“ﬁ (Temperature) 1231155210 Ministry of Industry, Thailand
4 |BOD Incubator ﬂ?ﬁuanﬂiﬂlugﬂmaﬁ Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24
Biochemical Oxygen Demand (BOD) (UAE.WAO.015/2561) (Thailand-Japan)
5 |BOD Incubator Arco UR-1320/ Technology Promotion Association 23TM372 11 Apr 23 9 Apr 24
(UAE.WAO.006/2553) (Thailand-Japan)
6 |Analytical Balance Oil & Grease (ﬁ’mn'%LLa:vlﬂuuwu) 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 |Analytical Balance vasudI IS TINNG Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24
(Readability 0.01 mg) (Total Suspended Solids : TSS) C009071872 (Thailand-Japan)
8 |Hot Air Oven Paausiazaainrtinee Memmert UF55 / Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23
B216.1666

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025

Certificate Page 1 of 2


../pH&ISE meter/23 0224 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2301846-001-01(P).pdf

WHUNIRAMNATIVFEILHANSENURIIaTaNuAzNIaTIaReUNMIUfiamuanasnsdesiuuazur lanansznufawaadon Uszdnd 2566

Tassnmasalwshene &ty 129un9%e - viawse

Uszdudauaman w.e. 2566

Tanmsaasiianandsziniaslfiansianed dmsuasndenesiamnndiniaaos

No.

Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
9 |UV-VIS Spectrophotometer  [lutaTn (Nitrate) Agilent CaryB0 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24
WasnWe (Phosphate) Technologies MY 15410009
10 |UV-VIS Spectrophotometer  [lwasnluniiielulasian Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24
(Nitrate-Nitrogen) 2021-064
11 [Incubator TnanafuuuaiiGeyinue Memmert IF75/ Technology Promotion Association 23TM727 27 Apr 23 25 Apr 24
(Total Coliform Bacteria) D317.0305 (Thailand-Japan)
12 |Incubator Memmert IPP 260 / Technology Promotion Association 23TM728 27 Apr 23 25 Apr 24
V616.0066 (Thailand-Japan)
13 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24
L416.0606 (Thailand-Japan)
14 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24
L416.0612 (Thailand-Japan)
15 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23
C236754745
16 |Auto Clave ALP CL-40L / Technology Promotion Association 23TM763 27 Apr 23 25 Apr 24
808763 (Thailand-Japan)

Due Date of Calibration*

: Schedule the program once a year at least once a year.

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025

Certificate Page 2 of 2



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23MM331
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Submitted by :

Location :

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

Calibrated by :

Electronic Balance

Mettler Toledo

AB204-S

1128312528

UAE AIR.019/2550

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

Bangchak, Phrakhanong,
Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15°Cto 40 °C
30 % to 90 %

Suwit Imjai

Approved by :

Approved Signatory
() Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writien

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

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration 2 3
2. Effect of off center loading
A mass of 100 g was placed to various position on the pan. - < [6)[0]
The weighing machine reading error obtained is given in the table Front Front GO
Maximum difference between
Position 1 Position 2 Position 3 ition 4 ition 5 ff- ter and central loading
(9) (9) (g9) (g9) (g9) (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (£mg) (k)
Unload 0.0000 0.0000 0.15 213
0.1 0.0999 +0.0001 0.15 213
i 0.9999 +0.0001 0.15 213
5 4.9999 +0.0001 0.15 213
10 9.9999 +0.0001 0.15 25T
20 20.0000 0.0000 0.15 211
50 50.0000 0.0000 0.16 2.06
70 69.9999 +0.0001 0.18 2.04
100 99.9999 +0.0001 0.19 2.03
150 150.0003 -0.0003 0.29 2.00
200 200.0005 -0.0005 0.29 2.00

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 %.

-o0o-

wenaslaan i

Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-00150C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024

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

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g9) (g) (tmg) (k)
100 99.9999 +0.0001 0.19 2.03
200 200.0001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g9) of Reading (g)
100 0.00007
200 0.00007

@nsluanMm
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂB\E_/m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES T
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

N

7N

NSC-TISI-TIS17025
CALIERATION 0008

Cert.No.: 23MM332
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Electronic Balance

Mettler Toledo

AB204-S IFACT

B108115858

UAE.AIR.016/2555

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

Bangchak, Phrakhanong,
Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15°Ct0 40 °C
30 % to 90 %

Ambient Temperature :
Relative Humidity :

Calibrated by :
Approved by :
Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date : 10 April 2023

The Uncertainties are for a confidence probability of approximately 95%

“This certificate may not be reproduced other than in full, except with the prior written

anmilumugu

Approval of the head of Corporate Services 3 : Equipment Calibration and Testin

Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received : Used Item Page: 3 of 3
Reference : 2304-00150C-2

Result of calibration 2 ©

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table Front
Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (9) (g) (g) (g) (g)
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(9) (g9) (g) (tmg) (k)

Unload 0.0000 0.0000 0.18 217

0.1 0.0999 +0.0001 0.18 257

1 0.9998 +0.0002 0.18 247

5 5.0000 0.0000 0.18 24T

10 10.0000 0.0000 0.18 217

20 20.0000 0.0000 0.18 215

50 50.0001 -0.0001 0.19 241

70 70.0001 -0.0001 0.20 2.07

100 100.0002 -0.0002 0.21 2.06

150 150.0004 -0.0004 0.29 2.00

200 200.0005 -0.0005 0.29 2.00

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 %.

-o0o-

enaslumn .

Equipment : Electronic Balance
Condition As-Received :  Used Item
Reference : 2304-00150C-2

Procedure used :-

Cert.No.: 23MM332
Page: 2 of 3

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct

measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(9) (9) (9) (mg) (k)
100 100.0002 -0.0002 0.21 2.06
200 200.0003 -0.0003 0.29 2.00

After Adjustment :

1. Determination of the standard deviation of weighing machine (n=10)

Applied Weight Standard Deviation

(g9) of Reading (g)
100 0.00009
200 0.00007

wnaslueniifill
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F | 1l LW I
natons! food inemse | OUNdEMON for Industrial Development National Food Institute NSC.TISL-TIS 17025 Foundation for Industrial Development National Food Institute NSC.TISI-TIS 17025
ministey of mnausty - Food Industrial Laboratory Service Center CALIBRATION 0061 Food Industrial Laboratory Service Center CALIBRATION 0061

Calibration Certificate Calibration Report

Certificate No.: 2301846-001-01 Certificate No.: 2301846-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: pH Meter Resolution: 0.01pH ; 1mV
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer: ~ Mettler Toledo Model: SevenEasy TM S20 pH
Bangchack, Prakhanong, Bangkok 10260 Serial No.: 1231155210 Type: Bench top
ID No.: UAE.WAT.010/2553
Page 10f 5 Date of Calibration: 24 February 2023 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Equipment: PH Meter Environment Condition: Ambient Temperature: (251 : 15 ) °C  Relative Humidity: ( 50 :5) %
Condition of Equipment: Good Condition
Manufacturer: Mettler Toledo Condition of this Results of Calibration
1.Calibration Method In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and
certified reference material (CRM)
Model: SevenEasy TM $20 pH 2. Reference Standards / Certified Reference Material
Instruments Serial /1D No. Certificate No. Due Date
Serial No.: 1231155210 2.1 DC Voltage Calibrator 2709007 Fluke 22E1959 17 June 2023
2.2 Digital Thermometer 2709007 Fluke CC 650577-01 30 October 2023
ID No. UAE.WAT.010/2553 2.3 Thermo-Hygro Meter NFLBTH 007/18 PONPE 490 QR22-0886 26 April 2023
Certified Reference Material Lot. No. Manufacturer RefN Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution) 832606 CPAchem PH216.L5 8 August 2024
Order No.: 2301846
2.5 pH buffer 6.865 (Primary pH buffer Solution) 832607 CPAchem PH217.LS 8 August 2024
) 2.6 pH buffer 10.01 (Primary pH buffer Solution) 832609 CPAchem PH220.L5 8 August 2023
Operation No. 2301846-001
2.7 pH buffer 7.00 (Standard pH buffer Solution) 832610 CPAchem PH107.L5 8 August 2023
3. This certification is traceable to The International System of Unit (SI Unit)
ipt: 17 February 2023
Date of Receipt: i 3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
Date of Calibration: 24 February 2023 3.3 Instruments No.2.3. through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292
3.4 Certified Reference Material No. 2.4t0 2.6 traceable to Primary measurement method- Harned cell using calibrated
thermometer, barometer, and nanovolimeter. The Standard Solution
preparation and certified by CPAchem Lid is accredited o ISO 17034
Calibrated by Mr.Worapob Sooktong Approved by and ISQ/E@ 17025
— N 3.5 Certfied Reference Material No.2.7 traceable o BIM RefN HI-27 Lot 04.06.2021; BIM RefN HI-28 LotN 28.05.2021;
Sl (Mr.Nuttapol Niyomchart ) BIM RefN HI-27 LotN 04.06.2021; BIM Ref HI-28 LotN 26.05.2021,
T - the Standard Solution preparation and certied by CPAchem Ltd is
Specialist, Division of Calibration Laboratory accredited to ISO 17034 and ISO/IEC 17025
Date of Issue: 24 February 2023 ible for the Technical Team 4. This certificate was certfied only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
The inties are for a probability of i 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme which has assessed
the measurement capability of the laboratory and its traceability to recognized national standards and to-the units of measurement realized at the
corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the
National Food Institute. F-CS-012 Revision: 01 Date: 20-04-65

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

\ Iy, ey,
N N\ S,
S 2 S z
gBarnNssuWBUUIYadsSIdaanUuaInis sl gBannssuWEIUNINYadsIdaamuuaInis o3
AUIUSMISKEVUUBINISBETRNSSUSTANS PN AUEUSMISKaUUUBINSaea1MNSSUSIANS N TETAN
AN . e s 2 s S/ \
nanonsl food nemue | -OUNdation for Industrial Development National Food Institute Tl TISI- 7025 national food msrawe OUNGAIION for Indusrial Development National Food Instiurte el NSC-TISI-TIS 17025
ministey of Industry  Food Industrial Laboratory Service Center CALIBRATION 0061 sty ef indostty  Food Industrial Labaratory Service Center CALIBRATION 0081

Calibration Report Calibration Report

Certificate No.: 2301846-001-01
Equipment: pH Meter Resolution: 0.01pH ; 1mV Certificate No.: 2301846-001-01
Manufacturer:  Mettler Toledo Model: SevenEasy TM S20 pH Equipment: Digital Thermometer with RTD
Serial No.: 1231155210 Type: Bench top Resolution: 0.1 °C Model:  SevenEasy TM S20 pH
IDINGe! LAEINATION0I2553 Serial N 1231155210 ID No.:  UAE.WAT.010/2553
Date of Calibration: 24 February 2023 Page3of 5 Manufacturer: Mettler Toledo
Calibration Results:
Date of Calibration: 24 February 2023 Page 4 of 5
1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor Location: Chemical Calibration Laboratory, National Food Institute
(mv) mv PH (dmV) (&) Environment Condition: Ambient Temperature 25 °C + 1 °C
0 414.120 414 0.00 058 200 Relative Humi 8% £ 3 %
2 205814 206 200 058 200
4 177.464 178 4.00 0.58 2,00
3 59.160 59 6.00 0.58 2,00
7 0.000 0 7.00 058 2,00 Condition of this results of Calibration:
8 -59.158 -59 8.00 0.58 2.00 1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
10 -177.460 177 10:00 058 200 - The Calibration is ined by c ing with a known
t2 bzl =0 1200 o= 200 from a standard resistance thermometer.
14 -414.117 414 14.00 058 2.00
- The temperature scale in use at this laboratory is the International
2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C ) Temperature scale of 1990 ( 1TS-90 )
Equi t: H Electrod Type: Combined Electrods
pman pa—— P embned Electiode 2. Reference Standard Instrument :
Manufacturer:  Mettler Toledo Model:  InLab Solids -
— — _— Instrument Model Serial No. Certificate No. | Due Date | Through
Performance of Electrode system  (Three-Point Calibration at pH 4, pH 7 and pH 10) HANDHELD THERMOMETER d52s 2115154 PSL-T 0673/65 | 07-Jun-23 TISTR
Platinum Resistance Thermometer (PRT) 5627A 877332
Certified Value Average Indicator Reading Raiafi Siopa k) Uncertainty Coveraga Factor Support Equipment : - Low Temperature Bath (Micro Bath), Model: 7103, S/N: A39538,AN65 A85181.
@25 °C (pH) pH mv (:pH) (k)
4008 401 150 N 0.0071 200 3. This certificate is traceable to International System of Units (SI Units).
¥ X B A I . : . ) 2 o
a08 e : L) 00m 200 4. This certificate was certified only for the instrument we calibrated.
10.008 10.01 -160 97.29 00095 200 X o
5. This result of calibration was found accurate as shown on date and place of calibration only.
6.985 6.99 15 - 0.0092 200

6. Condition of Calibrated item :  Good

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

F-CS-012 Revision: 01 Date: 20-04-65
F-CS-012 Revision: 01 Date: 20-04-65
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atoral food s FOUNCISMEN for Inclustrial Development National Food insfirute . NSC-TISI-TIS 17025 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
- Food Industrial Laboratory Service Center CALIBRATION 0061
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Nsci‘sul;ms‘
- - TEL.0-2717-3000-29 FAX.0-2719-9484 CCALIBRATION 0008
Calibration Report
Cert. No.: 23TM249
Page: 10of 3
. . .
Certificate of Calibration
Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD Equipment : BOD Incubator
Resolution: 0.1 °c Model: ~ SevenEasy TM S20 pH
Serial No.: 1231155210 IDNo.: UAEWAT.010/2553 Manufacturer : Arco
Manufacturer:  Mettler Toled:
Hrer riokede Model : UC4-1320
Date of Calibration: 24 February 2023 Page 5 of 5
Serial No. : 13URC48013201
Calibration point: 15.0,25.0and 35.0 °C
Calibration result: ID No. : UAE.WAO.015/2561
- The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm.
- Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
= Destripiion of probi, medeli = M = 3 Soi Udomsuk 41, Sukhumvit Road
Dimension of probe : Diameter 9  mm., Length 120 mm., Bangchak, Phrakhanong
Sheath material :  Stainless Steel Bangkok 10260
UuC* Reading Standard Correction Value Uncertainty Location : Lab Floor 2
(°c) Temperature (°C) °c) £ (°C)
5.1 15.015 -0.1 0.11 Received Order : 15 February 2023
25.0 25.014 0.0 0.11 Calibration Date : 15 February 2023
35.1 35.016 -0l 0.11 Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
Calibrated by : Preecha Hlahib

Approved by :

() Pornthippa Tameyakul
(/') Malee Butkruea
ot () Suwit Imjai
- UUC* : Unit Under Calibration

Issue Date : 24 February 2023
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %. The Uncertainties are for a confidence probability of approximately 95%
--------- End -=~e=e=-n This certificate may not be reproduced other than in full, except with the prior written

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

F-CS-012 Revision: 01 Date: 20-04-65
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2008 Soi 35, Arun Amanin Road, Bang Y Khen Subdistrict, Beng Phiat District, Bangkok 10700, Thaland A 0051476
Tel +66(0) eli22 8688 Fax +66(0) alee 854S T MU
Equipment : BOD Incubator Cert. No.: 23TM249
Equipment : BOD Incubator Cert. No.: 23TM249 Condition As-Received : Used Item Page: 30f 3
Condition As-Received :  Used Item Page: 20f 3 Reference : 2302-02970C-1
Reference : 2302-02970C-1 Result of Calibration :- (*) Without Adjustment
Procedure Used :- Function of UUC* : Temperature Source
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Fresh air setting : Not Available
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Calibration | UUC* uuc* Temperature Temperature Overall i Coverage
The temperature scale used was based on ITS-80. Point | Setting | Reading stability uniformity | Variation [ "™ Factor
Condition of this result of calibration (°c) (°C) (°c) (£°C) (°c) (°c) (£°C) K
1. Reference standard instrument:- 20.0 20.0 19.3 032 0.57 10 0.60 2
Instrument Model Serial No. Cert. No. Due Date Cailbration Measured Temperature ( °C )
1) Data Acquisition 34972A MY57013711 22LM93 02 Jul 2023 Point Position
i ﬁ:w cerl!f!catfe |svva\|d only to the item calibrated on date and P\ace of calibration. (°c) 1 ' 2 r 3 | 7} 5 I s | 7 | 3 | )

. This certification is traceable to the International System of Unit. 200 20.086 ‘ 15976 | 20.386 ! 15976 | 15973 | 10838 I T0.637 | 10621 | 19,949
Result of Calibration :- (*) Without Adjustment - - .
Function of UUC* : Temperature Source Average* : The average of 30 values in each position.

Fresh air setting : Not Available i 1t during Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
= o Bedirin Finished Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
Temp. (°C ) 29 31 temperature at the reference location which are observed at the same time or at as close an observation time as
@ A REL.Humid. ( % ) 63 67 possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
? <3> AC Supply (Volt ) 220 220 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
& e UUC* : Unit Under Calibration
H $ . HI2 $ o Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity .
I Position : ID No.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
JV ’S/zj—‘— C/b / 1 22-18RTD-2/1 factor k, providing a level of confidence of approximately 95 %.
“a 2 18RTD-2/2
w 3 18RTD-2/3 -000-
Probe Installation Details : Dimension of Chamber : 4 18RTD-2/4
a= 10 cm D= 062 m 5 18RTD-2/5
e A @m W= 12 m 6 18RTD-2/6
c= 10 em Hi= 12 m 7 18RTD-2/7
Capacity = 089 m? s 16RTD-2/8
9 (ref.) 18RTD-2/9

tanms'laimu_ tenansluey
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ek et
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008 Equipment : BOD Incubator Cert. No.: 23TM372
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2304-01560C-3

Cert. No.: 23TM372

o . i Page: 1of3 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
Cel’tlﬁcate Of Callbl‘atlon method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.

Procedure Used :-

Equipment : BOD Incubator Condition of this result of calibration
1. Reference standard instrument:-
Manufacturer : ARCO Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY59003411 22LM165 26 Nov 2023
Model : UR-1320 2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Serial No. : - Result of Calibratio (*) Without Adjustment
Function of UUC* : Temperature Source
ID No. : UAE.WAO.006/2553 Fresh air setting : Not Available Environment during calibration
BT Beginning Finished
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. Temp. (°C) 27 28
3 Soi Udomsuk 41, Sukhumvit Road, REL.Humid. ( % ) 44 41
Bangchak, Phrakhanong, AC Supply ( Volt ) 221 220
Bangkok 10260
Location : Lab Floor 2 e Ref. Std.
W ID No.:
Received Order : 11 April 2023 1 20RTD-2/1
Calibration Date : 11 April 2023 2 20RTD-2/2
Ambient Temperature : (26+10) £ 3 20RTD-2/3
Relative Humidity : (50£30) % 4 20RTD-2/4
5 20RTD-2/5
Calibrated by : Krisda Malee 6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8
Approved by : ol o o e 9 (ref.) 20RTD-2/9
Approved Signatory .
b= 10 cm W= 1.2 m
) Pornthippa  Tameyakul T 10 = A o -

(
(./) Malee Butkruea .
( Capacity = 0.89 m*

) Suwit Imjai

Issue Date : 24 April 2023

The Uncertainties are for a probability of approxi 95%

This certificate may not be reproduced other than in full, except with the prior writien

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

n
l.BﬂU'ﬁblﬂ')tlQﬂ lﬂﬂm‘ﬂquu
A 0053361 a 1158257
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Foundation for Industrial Development National Food Insfiute il
Food Industrial Laboratory Service Center AR CimATION 5983
Equipment : BOD Incubator Cert. No.: 23TM372 H H 1F1
Condition As-Received : Used Item Page: 30of 3 callbratlon certlflcate
Reference : 2304-01560C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Certificate No.: 2302827-001-01
Fresh air setting : Not Available Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Calibration | UUC* uuc Temperature Temperature | Overall |Coverage| Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Point Setting | Reading stability uniformity Variation| Factor 10260
C) (c) | (c) (£°C) (c) c) k
20.0 20.0 19.9 0.40 0.72 0.97 2
Calibration Measured Temperature ( °C ) " PAYEOFS
= Uncertainty
Point Position _ o .
(:c) ] T F T e ) Ao ] X (B R 5 4P Balance
200 | 20.236 | 20278 | 19.949 | 19.981 | 20313 | 20.369 | 19.887 | 19828 [ 19.755 | 0.59
: ™ Manufacturer: METTLER TOLEDO
Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured Model: XSR204
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions. Serial No.: C117635043
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration ID No.: UAE.WAS.012/2564
Note : The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Order No.: 2302827
factor k, providing a level of confidence of approximately 95 %.
Operation No.: 2302827-001
-000-
Date of Receipt: 10 May 2023

Date of Calibration: 10 May 2023

Calibrated by  Mr.Manas somsak Approved by
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 18 May 2023 ible for the i Team
The inties are for a of approxil 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Instirure
Food Industrial Laboratory Service Center

Calibration Report

Certificate No.: 2302827-001-01

Equipment: Electronic Balance

Model: XSR204 Resolution:
Serial No.: C117635043
Capacity: 220 g

Date of Calibration: 10 May 2023
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NSC-TISI-TIS 17025
CALIBRATION 0061

Manufacturer: METTLER TOLEDO
00001 g

ID No.: UAE.WAS.012/2564

Page 2 of 4

i Condition: Ambient 214 £ 02 °C

Place of Calibration:
Condition of Equipment Good Condition

c f This R Calibration:
1. Calibration Method:
2. Reference Standards:

Relative Humidity: 43.4 + 09 %
Balance room (Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

Reference Standard Model Serial No. Calibrated By Certi te No. Due Date
Standard Weight Class E2 ~ imgto200g  BS05567572 TS M23040535 8 April 2024
Instrument Model Serial No. Calibrated By Due Date
Thermo-Hygro Meter 608-H1 NFLBTH016/23  Quality Reborn QR23-0489 21 February 2024

3. This certification is traceable to ST UNIT
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.

1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (g)
100 0.000032
200 0.000032

2. Off-Center Error:
Amassof 100 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.
e 0
d @

1 2 3 4 5 6 (Maximum Difference)
(g )JCog)fCg)fCo)ICg )fC g ) g )
100.0002 | 100.0002 [ 100.0002 | 100.0002 | 100.0003 | 100.0002 0.0001

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Cel te No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g
Serial No.: C117635043 1D No.: UAE.WAS.012/2564
Capacity: 220 g
Date of Calibration: 10 May 2023 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Correction Uncertainty | Coverage Factor
(g ) (g ) (g ) (g ) ( g ) k
50 50.00003 50.0000 0.0000 000011 200
55 55.00005 55.0000 0.0000 0.00012 2.00
60 60.00004 60.0000 0.0000 000012 2.00
65 65.00005 65.0000 0.0000 0.00013 200
70 70.00006 70.0001 -0.0001 0.00013 2.00
75 75.00008 75.0002 -0.0001 0.00013 2.00
80 80.00007 80.0002 -0.0001 0.00014 2.00
85 85.00009 85.0002 -0.0001 000014 2.00
%0 90.00010 90.0002 -0.0001 0.00015 2.00
100 100.00006 100.0002 -0.0001 0.00016 2.00
120 120.00009 120.0002 -0.0001 0.00018 2.00
150 150.00009 150.0002 -0.0001 0.00021 2.00
200 200.00016 2000003 -0.0001 0.00028 2.00

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

providing a level of confidence of approximately 95 %.

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

y of Industry

Foundation for Industrial Development National Food Institute
Food Industrial Laboratory Service Center

Calibration Report

Certificate No.: 2302827-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO

Model: XSR204 Resolution:  0.0001 g

Serial No.: C117635043 1ID No.: UAE.WAS.012/2564

20 g
Date of Calibration: 10 May 2023

a1y,
SN,

NSC-TISI-TIS 17025
CALIBRATION 0061

Page3of4

Calibration Results: (Continued)

lil ion Range: 0-200g
_Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty | Coverage Factor
(9 ) ¢.g ) g ) € g ) (£ 9 ) I3
Unload 0.00000 0.0000 0.0000 0.000085 2.00
001 0.01000 0.0100 0.0000 0.000085 2.00
0.02 0.02001 0.0200 0.0000 0.000085 200
0.05 0.05000 0.0500 0.0000 0.000085 2.00
01 0.10001 01000 0.0000 0.000085 2.00
0.2 0.20001 02000 0.0000 0.000085 2.00
05 0.50002 0.5000 0.0000 0.000085 2.00
1 1.00000 1.0000 0.0000 0.000086 200
2 2.00002 2,0000 0.0000 0.000086 200
3 3.00003 3.0000 0.0000 0.000087 200
5 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 0.000092 200
30 30.00004 30.0000 0.0000 0.000098 2.00
40 40.00007 40.0000 0.0000 0.00011 2.00
45 45.00009 45.0001 0.0000 0.00013 2.00

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

v,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) W
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %723
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 bl
TEL.0-2717-3000-29 FAX.0-2719-9484
Cert.No.:
Page.

Certificate of Calibration

Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205

Serial No. : C009071872

ID No. : UAE.WAO.012/2563

Submitted by :
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanong,
Bangkok 10260
Location : Balance Room
26 April 2023
26 April 2023
15°C o 40 °C
30 % to 90 %

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

Calibrated by : Man Pattanapongpaiboon

Approved by :
tory
() Pornthippa Tameyakul
() Malee Butkruea
(,/) Suwit Imjai

Issue Date : 2 May 2023

The Uncertainties are for a probability of appr 95%

This certificate may not be reproduced other than in full, except with the prior writien

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

NSC-TISI-TIS17025
CALIBRATION 0008

23MM112
10f3

United Analyst and Engineering Consulant Co.,Ltd

weneslumuny
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Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2304-04590C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0010-22 20 Jan 2024

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

3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment (*) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (g) (9) (fmg) (k)
80 80.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000007
200 0.00000

lﬂﬂﬁ‘l‘.\"lﬂl-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISITIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1490

Page: 10of 3
. . .
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B216.1666
ID No. : UAE.WAO.027/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 19 October 2022
Calibration Date : 19 October 2022
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
Calibrated by : Preecha Hlahib
Approved by :
Approved Signatory
() Pornthippa Tameyakul
() Malee Butkruea
() Suwit Imjai
Issue Date : 31 October 2022
The Uncertainties for a confidence probability of approximately 95%
" This centifcate may not be reproduced other than i ful, cxcept i . -
head of Corpe Equipment Calibra
— — 1,4

A 0046800

Equipment : Electronic Balance Cert.No.: 23MM112

Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-04590C-1
Result of calibration Z 3
2. Effect of off center loading = 2
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table Front
Maximum difference between
Position 1 Position 2 Position 3 ition 4 Position 5 ff- ter and central loading
(9) (g) (9) (9) (9) (9)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (9) (g) (£mg) (k)
Unload 0.00000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.015 2.09
0.1 0.10001 -0.00001 0.015 2.09
1 1.00001 -0.00001 0.018 2.04
5 5.00003 -0.00003 0.026 2.00
20 20.00006 -0.00006 0.045 2.00
50 50.00006 -0.00006 0.080 2.00
80 80.00004 -0.00004 0.15 2.00
100 100.0000 0.0000 0.16 2.00
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 0.29 2.00

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 %.

-000-
'
wnem'lum-
Equipment : Hot Air Oven Cert. No.: 22TM1490
Condition As-Received :  Used Item Page: 20of 3

Reference : 2210-05750C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 22LM4 10 Jan 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
—é . Temp. (°C) 29 30
REL.Humid. (% ) 47 40
© l S AC Supply ( Volt ) 221 220
-
H H g Ref. Std. ID No.: @
. 7 / Calibration Point
e o
£V Position:| (104)°C | (140,180)°C
—
1 18-04RTD-01 | 21-04TC-01
2 18-04RTD-02 | 21-04TC-02
3 18-04RTD-03 | 21-04TC-03
Probe Installation Details : ~_ Dimension of Chamber : 4 18-04RTD-04 | 21-04TC-04
a= 50 ocm D= 033 m 5 18-04RTD-05 | 21-04TC-05
b= 50 om W= 040 m 6 18-04RTD-06 | 21-04TC-06
c= 50 ocm H= 040  m 7 18-04RTD-07 | 21-04TC-07
Gapactty= 0053 m* 8 18-04RTD-08 | 21-04TC-08
9 (ref.) | 18-04RTD-09 | 21-04TC-09

wnanslumyu
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Equipment : Hot Air Oven Cert. No.: 22TM1490

Condition As-Received : Used Item Page: 30f3

Reference : 2210-05750C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(c) (°C) (°c) (£°C) (c) (°C) (£C) k
104.0 104.0 104.0 0.061 1.3 1.7 0.42 2
140.0 140.0 140.0 0.14 23 2.4 1.1 2
180.0 180.0 180.0 0.21 3.5 3.6 1.3 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104.667 | 104.426 | 104.012 | 103.928 | 104.370
140.0 138.199 | 139.189 | 138.808 | 139.550 | 140.266 | 139.622 | 139.293 | 139.385 | 140.369
180.0 177.930 | 179.267 | 178.643 | 179.753 | 181.011 | 180.093 | 179.496 | 179.743 | 181.278

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation
UuC* : Unit Under Calibration

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

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 %.

-000-
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DQE Services Co.,Ltd.

DQOE : 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 5
Services P )

Nsc.Tisi 17025
‘CALISRATION 0404

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

REPORT OF CALIBRATION
Certificate No.:  SP23-021 Page 2 of 5
Environment Condition: Ambient Temperature 25 =5 °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 October 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: 1.5 nm.

Scan Speed of UUC : 60 nm/min

Scan Interval of UUC: 0.15 nm.

Resolution of UUC: Pt ic  0.0001 Abs.

‘Wavelength 0.1 nm.

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230

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

CERTIFICATE OF CALIBRATION

Certificate No. :  SP23-021 Page 10of 5

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

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

Bangkok 10260

Location of calibration : Laboratory 315

Equij : UV-Vis Sp p
Manufacturer :  Agilent Technologies
Model : Cary 60

Serial No.: MY15410009

ID No. : N/A

Received Date : 20 May 2023
Calibration Date : 20 May 2023

Issue Date : 23 May 2023

Condition Instrument : ~ Good

Calibrated by :__-—_— Approved by : -

(Mr.Tanawut Rittidach ) (Ms. Chonthicha Sangngern )
Technical Manager Quality Manager

‘The calibration result s applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

‘The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

FM-708-02 RO1 1/11/2021
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DQE Services Co. Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NacTmLTe 17ecs
REPORT OF CALIBRATION
Certificate No. : SP23-021 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
0.5787 0.5742 0.0045 0.0031 2.00
420 1.0490 1.0423 0.0067 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 0.5577 0.0030 0.0034 2.00
0 1.0247 1.0234 0.0013 0.0035 2.00
2.1229 2.1171 0.0058 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5236 0.5184 0.0052 0.0029 2.00
465 0.9634 0.9607 0.0027 0.0029 2.00
1.9763 1.9715 0.0048 0.0081 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
0.5191 0.5159 0.0032 0.0031 2.00
s6d 1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 0.0087 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5501 0.0022 0.0030 2.00
390 1.0809 1.0808 0.0001 0.0030 2.00
2.0391 2.0336 0.0055 0.0081 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5601 0.5585 0.0016 0.0031 2.00
633 1.0512 1.0485 0.0027 0.0030 2.00
1.9294 1.9317 -0.0023 0.0083 2.00

FM-708-02 RO 1/11/2021
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DQE Services Co.,Ltd. DQE Services Co.Ltd.
3 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DOE o vices . DOE 5o vices
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Ncnsins 7oz Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com wscons ez
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5 Certificate No. ;SF23-021 Poge 5ofS
‘Wavelength Accuracy :
Fhotometric Accuracy : CRMs Values UUC Reading Correction Uncertainty Coverage factor
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor am) (am) (am) (@m) &
(nm.) (Abs) (Abs) _ (Abs) (Abs) k 241.72 242.0 -0.28 0.18 2.00
2 0.0000 0.0000 0.0000 0.0050 2.00 1945 . 08 ol .
0.7478 0.7436 0.0042 0.0058 2.00 28781 3575 031 - 260
257 0.0000 0.0000 0.0000 0.0050 2.00 e . - 018 200
0.8686 0.8648 0.0038 0.0064 2.00 36093 3603 063 018 .
s 0.0000 0.0000 0.0000 0.0050 2,00 41859 4180 658 0.8 200
02912 0.2908 0.0004 0.0052 2.00 i 455 o 018 e
150 0.0000 0.0000 0.0000 0.0050 2.00 45366 4530 066 0.18 200
0.6448 0.6398 0.0050 0.0058 2.00 45000 145916 042 " 9.00
536.59 536.4 0.19 0.18 2.00
637.98 638.3 -0.32 0.18 2.00
431.38 431.0 0.38 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 5135 -0.03 0.18 2.00
528.88 529.0 -0.12 0.18 2.00
573.17 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.5 -0.10 0.18 2.00
740.72 741.0 -0.28 0.20 2.00
748.55 748.5 0.05 0.18 2.00
807.03 807.0 0.03 0.18 2.00
879.28 879.5 -0.22 0.18 2.00
Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k ,
‘which for a normal distributi ds to a bability of
- * Indicates non TISI accredited
- End of Certificate -
FM-708-02 RO1 1/11/2021 FM-708-02 RO1 1/11/2021
1 Ll
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DQE Services Co.,Ltd. DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 A DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 A
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NecTeLT 17025 Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com nscmsims 7cze
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 1of5 Certificate No.:  SP23-007 Page 2 of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office) Environment Condition : Ambient Temperature 25 + 5 °c
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 Relative humidity 55 +20 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment :  UV-Vis Spectrophotometer Certified Reference Materials :
Manufacturer :  Hitachi Material Serial No. Certificate No. Due date
Model:  U-1900 Absobance Standard set 25760 95935 22 October 2023
Serial No. :  2021-064 Absobance Standard set 25757 95929 22 October 2023
ID No. : UAE.WAS.006/2552 Wavelength Standard set 25806 95916 22 October 2023
Received Date : 6 January 2023 Wavelength Standard set 25758 95915 22 October 2023
Calibration Date : 6 January 2023 Traceability - This certification is traceable to the International System of Unit maintained at National -
Issue Date : 10 January 2023 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Condition Instrument : ~ Used Spectral Band Width of UUC: 4.0 nm.
Calibrated by : Approved by : Scan Speed of UUC : 200 nm/min
(Mr.Tanawut Rittidach ) (Ms. Chonthicha Sangngern )
Technical Manager Quality Manager Scan Interval of UUC: 0.1 nm.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
Resolution of UUC : Photometric  0.001 Abs.
The measurement capability of the Iaboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding
national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd. Wavelength 01 nm.
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