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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) Andersen Instruments, Inc. G25A Tisch Environmental,Inc. 05072022 5 Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM, ) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 pm (PM, ) - (Thailand-Japan)
3 |Flow Meter Particulate Matter Less Than Mesa Labs DeltaCal DC1 Innovative Instrument 22-AFM-140 7 Sep 22 6 Sep 23 -
159822 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1857 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Particulate Matter Less Than
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5Jun 23 5Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Particulate Matter Less Than
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo 42i UAE Consultant Co.,Ltd. 13022023 13 Feb 23 12 Feb 24 -
1201778105
7 INitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42i UAE Consultant Co.,Ltd. 16012023 16 Jan 23 15 Jan 24 -
Instrument CM19050150
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo 42i UAE Consultant Co.,Ltd. 09012023 9 Jan 23 8 Jan 24 -
CM19050149
9 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
10 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 18012023 18 Jan 23 17 Jan 24 -
CM08140003
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -

1180540068
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No Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
12 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
YRLHTB7G
13 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
14 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 15022023 15 Feb 23 14 Feb 24 -
KWWV1R96
15 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 08022023 8 Feb 23 7 Feb 24 -
RATFJBXS
16 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 20022023 20 Feb 23 19 Feb 24 -
GY21PTED
17 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
18 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 143/23 31 Mar 23 30 Mar 24 -
2111DR0041
19 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 178/23 10 Apr 23 9 Apr 24 -
2111DR0052
20 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/23 11 Apr 23 10 Apr 24 -
2111DT0058
21 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-111 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73249 Co.,Ltd.
22 |Sound Level Meter Laeq 2¢ hours' Leq 1 hourr Lamaxs Ladn Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22081 25 Jan 22 25 Jan 24 -
0005286
23 [Sound Level Meter Leq 26 hours' Leq 1 hour Lamaxs Ladn Larson Davis LxT2 Sithiporn Associates Co., Ltd. ACL22082 25 May 22 24 May 24 -
0005289
24 [Sound Level Meter Leq 24 hours' Laeq 1 hour Lamaxs Ladn Larson Davis LXT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 24 -

0005400

Co.,Ltd.
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No Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Water
25 |pH Meter Ananudunsa-ang (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 _
1231155210 Ministry of Industry, Thailand
26 |pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 R
1230525212 Ministry of Industry, Thailand
27 |Conductivity Meter mstldh (Conductivity) SI Analytics Lab955 / DKSH Technology Limited 24230059 16 Mar 23 14 Mar 24 _
16300356
28 |Analytical Balance Oil & Grease (ﬁfﬂﬁul,l,aﬂwﬁu) Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Repeatability 0.1 mg) C117635043 Ministry of Industry, Thailand
29 [UV-VIS Spectrophotometer AUYY (Turbidity) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
lusnsn-lulasiau (Nitrate-Nitrogen : NO3-N) Technologies MY15410009
30 |UV-VIS Spectrophotometer woawls-woavasa (Phosphate-Phosphorus : Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5 Jan 24 -
Fawlasulfate :50,), lumsa(Nitrate: NO,) 2021-064
31 |UV-VIS Spectrophotometer Fof (Chemical Oxygen Demand : COD) Hitachi U-2900 / DQE Services Co.,Ltd. SP23-008 6 Jan 23 5Jan 24 -
21E22-009
32 |Atomic Absorption wian (Iron: Fe) Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No. 2 Feb 23 1 Feb 24 -
Spectrometer (AAS) unen1fle (Manganese : Mn) Technologies AA240FS / Technological Research(TISTR) 387/66
MY13160001
33 [Analytical Balance vowdsiiazaneildfmn Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) (Total Dissolved Solids : TDS) C009071872 (Thailand-Japan)
34 |Analytical Balance Yeaudauriuasy (Suspended Solids : SS) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) 210685394 (Thailand-Japan)
35 |Hot Air Oven Memmert UF55 / Thermology Co., Ltd. 23/2801 19 Jul 23 17 Jul 24 _

B222.2772
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No Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
36 |BOD Incubator ANADINITODNTLAUNWT NN Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(Biochemical Oxygen Demand : BOD) (UAE.WAQ.015/2561) (Thailand-Japan)
37 |BOD Incubator Arco UC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
38 |COD Reactor @of (Chemical Oxygen Derand : COD) Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2318-0547 28 Apr 23 26 Apr 24 -
(Heating Block) 1147807
39 |COD Reactor Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2312-0342 10 Mar 23 9 Mar 24
(Heating Block) H018500I
a0 |Digestor Unit B (Total Kjeldahl Nitrogen : TKN) FOSS 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
41 |incubator wuaii3endulaanle futmun Memmert IPP 260 / Technology Promotion Association 23TM728 27 Apr 23 25 Apr 24 -
(Cooled Incubator) (Total Coliform Bacteria) V616.0066 (Thailand-Japan)
42 |Incubator wunfisenguilnealadnesy Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
(Cooled Incubator) (Fecal Coliform Bacteria) V615.0187 (Thailand-Japan)
a3 |Water Bath EColi Memmert WNE 14/ Technology Promotion Assodiation 23TM377 12 Apr 23 10 Apr 24 ,
L414.1410 (Thailand-Japan)
44 [Analytical Balance OHAUS PXxe23/ DKSH (Thailand) Ltd. €01223732 9 Dec 22 8 Dec 23 -
C236754745
a5 [Auto Clave ALP CL-4oL / SPC Calibration Center (11230106 9 Jun 23 7 Jun 24 R

810010




v RECALIBRATION

TISCH |
July 5, 2023

Environmental

%?é ;/%% .

Calibration Certification Information
Cal. Date: July 5, 2022 Rootsmeter S/N: 438320 Ta: 257 K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  G25A Calibrator S/N: 1901
Vol. Init Vol. Final Avol. ATime apP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)

1 1 2 1 1.3540 3.3 2.00|

2 3 4 1 0.9650 6.4 4.00]

3 5 6 1 0.8640 8.0 5.00|

4 7 8 1 0.8200 8.9 5.50)

5 9 10 1 0.6780 12.9 8.00]

Data Tabulation

Vstd Qstd 4H "PE':?EI')(‘I%‘L) Qa ./ QH( Ta/l'-'a)

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9859 0.7281 1.4073 0.9956 0.7353 0.8899
0.9818] 1.0174 1.9902 0.9915 1.0274 1.2585
0.9797 1.1339 2.2251 0.9893 1.1451 1.4071
0.9785 1.1933 2.3337 0.9881 1.2050 1.4757
0.9732 1.4354 2.8146 0.9828 1.4496 1.7798
m= 1.98897 m= 1.24546
QSTD b= -0.03691 QA b= -0.02334
r= 0.99996 r= 0.99996
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime

For subsequent flow rate calculations:

Qstd= um(( aH (2 ) Tstd ))b) Qa= um(( 6H(Ta!Pa))-h)

Standard Conditions

Tstd:] _ 298.15 °g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

40 Code of Federal Regulations Part 50 to 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. www.tisch-env.com
145 South Miami Avenue Lk FREE: (877)263-7610

1
Village of Cleves, OH 45002 L‘aﬂa‘]i&m 7-9009

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)

3: EQUIPMENT CALIBRATION AND TE SERVICES
18; SUANLUANG, SUANLUAD SEROK 10250
FAX. 0-271%-9484

334/

Certificate of Calibration Saxiticae Ho. Ao

Page: 1af2

Equipment : U-Tube Manomalar
3 This certificate may not be reproduced other than in ful
Manufacturer: Dwyer Is certificate may L !
excep!t with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Sarial No.:
1D No.: UAE.EFM,022/2560

Condition As-Received: Used ltam

Received Date: 26 April 2023
Calibration Date: 0% May 2023
Reference: 2304-0703WSC Submitted by: United Analyst and Engineering Consultant Co,, Lid
Ambient Temperature: | 23 & 2 ) °C
0 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak,

Relative Humidity: (50 %18 &
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1010 mbar

Procedure used: The calibration was conducted by direct comparisen method against Pressure Measuring Instruments
Standard according to in-house calibration procedure GP-P04, using " DKD-R -1 | Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

arence standards instumants :
Instrument Model Serial No. Certificate No.

1] Pressure Calibrator PC108P 1189 MP-0137-22

2 This result of calibration was made on requested at the point spacified by customer,

3.Scale and conversion factor (s 1 kPa = 4.0146283 inHz0

4 This instrument was used clean air and oil as pressure madia

t [-) side opan to almospl

5. This instrument was calibrated by applled pressure to high-port (+) side and low-pe

B.This instrument was installed in vertical orientation and top of the pressure port was used as the reference Ievel

d on date and place of calibration

7.The certificate is valld only to the item calibra!

B.This

cation |s traceable to the International System of Unit maintained through:-

-National Institute of Matrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory @ __| =
Issue Date : 11 May 2023 [ ™

| | Sura Suwannasr|
h

-
|~TAttapol Panurs

tenanslunun
B 0314241




Result of calibration:- Without adjustment Range: 0 inH;O to 38 inH:0
Function:- Pressure Measurement
Increasing Pressure

Uug Indication

Applied Pressure High-port side Low-port side AP
(inH.0) (inH:0) (inH:0) (inH,0)
0.00 0.00 0.00 0.00
2,00 1.00 -0.98 1,98
4.00 2.00 -1.98 3.08
6.00 3.00 -2.98 598
8.00 4.00 -3.08 7.98
10.00 5.00 -4.98 9.98
12.00 6.00 -6.00 12.00
14,00 7.00 -7.00 14.00
16.00 8.00 -8.00 16.00
18.00 9.00 -8.00 18.00
20.00 10.00 -10.00 20.00
22.00 11.00 -11.00 22.00
24.00 12.02 -12.00 24.02
26.00 13.02 -13.00 26.02
28.00 14.02 -14.00 28.02
30.00 15.04 -15.00 30.04
32.00 16.04 -16.00 32.04
34.00 17.02 -17.00 34.02
35.80 18.00 -17.96 35.96

The uncertainty of measurement was + 0.11 inH:O
“UUC = Unit Under Calibration
* AP = High-port side - Low-port side
The reparted uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-olo-

Scale Interval : 0.1 inH.O( The Fifth Estimate )

Error
(inH.0)

-0.02
-0.02
-0.02
-0.02
-0.02
0.00
0.00
0.00
0.00
0.00

0.0z
0.02
0.02
0.04
0.04
0.02
0.18

Cert.No.: 23P1401
Page: 2 of 2
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INMOVATIVE INSTRUMENT CALIBEATION LAB

PNNOVATIVE INSTRUMENT COL LT HEAD OFFICE

([

TOAY MO 13, SO0 SUNTINAKRORN |1 TAMBON BANG KAED,

EoaT

AMPHOE BANG FHLISAMUT PRAKAN PROVINUE 10540 THAILAND
CALMMATION L ANSIATONY
AC2961

Page 172

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Certificate of Calibration
Customer Certificate No : 22-AFM-140
Name UNITED ANALY ST AND ENGINEERING CONEULTANT CO., LTD. Reguest No : Reg-2022-1607

Address | 81 Soi Udomsuk 41, Sukl it Road, B hik, Frak

Bangkok 10260

Unit Under Calibration Detnils

Measurement ltem Air Flow meter Sensor Model : -

Manufseturer BGl Sensor Serial Number -
Model Delta Cal DCY

Serial Number o 159822

m : UAE EFM.OIWZIS6L

Location of Calibration + LAR 4 AIR VELOCITY METER

Calibration Environment and Details
Temperature BCeIC

Hurmidity 1 55 %RH £ 20 %RH
Barometric Pressure < 1013 biPa =+ 10 hifa
Received Dare 22 August 2022

Calibration Date 7 September 2022

Calibration Proced 1 Insh method CP-AFM-0| by Comparison fechnique with Standard Primary Flow Calibrator

Reference Standard Model Due Calibration

Gilibrator 3 High Flow

Serial Number Trueehle
185010120012 Sensidyne

Air Flow Mcter 15 June 2023

Tracealility :
This certificate providoes triceability of measurement to recognized national standard, and 1o the realization of the internptional System of

Units (511
Note :
The reported uncertainty i hased on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %

Calibration Ry : -

Mr. Noppadon  Lusngart

Approved By :
Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Tssue Date ; T September 20522

The resubiz pedated oaly to i irem calibeated. The verd shall now be reproduced except in full, without wrinen approval of the Innovarve insoiment Co. Bl

FM-708-AFM-01 Rev.00 Issue date 01/07/19

tenanslumuny




INNDVATIVE INSTRUMENT CALIBRATION LAB NNOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT OO, LT HEAD OFFICE INNOVATIVE INSTRLIMENT CO,, LTD. HEAD OFFICE

e e e

A0 MO0 13 SO1SUNTINAKORN (1 TAMBON BANG KAED,

e Butuiied Bumagus 1he T30 MOD 13, SO SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 1058 THAILAND

NSC-TISI-TIS1T)

T
CALIMRATICN LARORKTOR'Y
Al CALIBRATIONO295

TEL: (663021 16-5800-1 FAX: [6630-21 16-7180 AMPHOE BANG PHLLSAMUT PRAKAN PROVINCE 10540 THALLAND

Page 2/ TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
Certificate No : 22-AFM-140 )
Certificate of Calibration
Request No : Reg-2022-1607
Customer Certificate No ; 22-TPM-379
it areaRea: Name : UNITED ANALYST AND ENGINEERING CONSULTANT  Request No : Req-2022-1607
Flow Setting STD Flow Reading | UUC Flow Reading |  Correction Flow Unecertainiy CO., LTD. Page : 1/2
Address - B1 Soi Udomsuk 41, Sukhumvil Road, Bangchak, Prakanong,
(LPM) (LPM) (LiPMy (LPAM) (L™
Bangkok 10260
14.5 14.50 14.57 -0.07 0.zl
150 15,00 15.00 009 022 Unit Under Calibration Details
158 1580 1588 -0.08 023 Calibration Parameter Temperature
166 | 6.60 1667 -0.07 0.24 Instrument Name Air Flow meter Range Calibration : 20°Ctod5°C
183 1830 18.40 0,10 0.26 Manufacturer BGl Typeof Sensor : RTD
Note Maoide| Delta Cal DCI Sensor Diameter (mm}) = 3
STD ; Stondard Serial Number 159822 Calibration Position (mm} : 43
UUC : Unit Under Calibration Resolution LR o Intrument Status @ Used
ID Number UAE . EFM.035/2561

Calibration media © Al
ilarnan-enii Calibration Environment and Details
Temperature b Bl B
Humidity ¢ 35 %RH £ 15 %RH
22 August 2022

7 September 2022

End of Certificate

Received Daie
Calibrated Date

Calibration Procedure In-house method CP-TPM-01 by Comparison with Standard Thermometer,

Reference Standard " . =
Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTDO0, SN:

OB000057, 1D: 02-TPM Which was calibrated on 10 March 2022, Calibration Certificate No. ; QR22-0578

Traceability This Certificate is traceable to SI Unit through Quality Reborn Co., Lid,, NSC-ONSC Accreditation No.:
Calibration 0292

Note

The reponted uncertainty is based on standard i liplied by the Coverage Factor £=2, providing a level of confidence

approximately 95 %,

Approved
Mr. Pacit Mathavom
Calibration Engineer Supervisor

Issue Date : 7 September 2022

except in full, withour written approval of the Innovative Instrument Co.. Lid.
FM-TOR-TFM-01 Rev.01 Issue date 130220

enasluaIuAl

Thie results related anly to the item calibrated. The certificate shall not be reprodisced excep i full, witiour writen apgroval of the Innovative Instmament Co., Lid. Thit results refated only to the ftem cal The certi shall niot be

Fi-708-AFM-01 Rev.00 Issue date 01/07/15

tenanslumunu




INNOVATIVE INSTRUMENT CALIBRATION LAR

INKNOVATIVE INSTRUMENT CO.,, LTD, HEAD OFFICE

T30 MOQ 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO, A B tarn bl B pasion 4o,

2 : e ; P e i NEC-TISI-TIS 17028
AMPHOE BANG PHLL SAMUT PRAKAN PROVINCE 10340 THAILANI CALIBRATIONDZ29E

TEL: (66H-2116-5860-1 FAX: (6610-2115-7140

Calibration Note Certificate No : 22-TPM-3174%
LILIC Adjustment 1 WMot Adjust Request No ; Reg-2022-1607
Page : 22

Result of Calibration :

Standurd
UUC Rynding Carrgetian Uneertainiy
ULC Sensur Tempersturs
(=) =) (21
%)
20.004 00 0 .14
25,003 249 +0.1 o.14
3001 30.0 (VY] 014
Ta
35062 M9 +0:1 0.4
006012 EL R «02 014
45,005 450 oo 14
20,004 0.1 =t 014
25003 49 +0.1 014
30.001 299 +0u1 14
Tr
35002 349 +0.1 014
40,002 399 +0.1 14
A45.005 452 =02 014

End of Certificate

i D -

Mr. Noppadon  Lusngart

The tesulis relsted only to the item cal ibrated. The certificate shall not be neproduced éxeept in full, withowt writien approval of thie Innovistive Tnstrument Co., Ld.
FM-T08-TPM-01 Rev 01 lssue dute 13/02/20

tenanslamuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁﬁ"“"—-‘/ﬁ%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
3340 PATTANAKARN ROAD SO 18, SUANLUANG. SUANLUANG, BANGKOK 10250 ‘*4_,//;\;‘:\\

T

TEL (-2717-3000-24 FAX. 0-2719-9484 st ros
CALIBRATION 0008
. - ] ificate No. : P1857
Certificate of Calibration Cerifican o, & 20E 1931
Page: 1of 2
Equipment : Aneroid Baromeler
Manufacturer: Barigo This certificate may not be reproducad other than in full,
except with the prior written approval of the head of
Model : = Corporate Services 3. Equipment Callbration and Testing Services.
Serial No.: =
ID Ne.: UAE.ANVY.151/2550

Condition As-Received: Used ltem

Received Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0918WSC Submitted by: United Analyst and Engineering Consuitant Co.,Ltd.
Ambient Temperature: | 23 2 2 ) °C
s a1 Sol Udomsuk 41, Sukhumvit Road
Relative Humidity: (50 =15 ) % '

Bangchak, Phrakhanong, Bangkok 10260
Atmospherie Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using * DKD-R 8-1 ; Calibralion of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1. Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DP1142 1422505046 MP-0084-23 03 May 2024

2. This instrument was |nstalled In vertical orlentation and center of the dial was used as the reference |evel,
3.This result of calioration was made on requested at the point specified by customar.

A4.This resull of caliration instrument was in absolute pressure,

5 This instrumeant was used clean air as pressure media.

B The cerificate |s valid only o the llem calibrated on date and place of callbration.

7.This Cedification is traceable to the International System of Uinit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankasw Approved Signatory :
Issue Date : 08 June 2023 L1 J

[ |Sura Suwannasr
L/]/Aﬂzlpol Panurach

wnanslumauau
B 0316957




Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 860 hPa te 1030 nPa
Scale interval : 1 hPa ( The Fifth Estimate )

(Applied Pressure (hPa) 980.27 | 971.68 | 982.37 | 984.32 [1001.76 | 1010.97 | 1020.99 | 1030.52
UUC* Indication (hPa) S50.0 870.0 980.0 960.0 o000 | 1010.0 | 1020.0 | 10300
Error (hPa) -0.27 -1.66 -2.37 432 -1.76 -0.97 -0.99 -0.52
Decreasing Pressure

Applied Pressure (hPa) 1030.52 | 1021.07 | 1011.30| 1001.83 | 992,38 | 98243 | 971.77 | 960.50
UUC* Indication {(hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 990.0 480.0 970.0 860.0
Error (hPa) -0.52 =T.0F -1.30 -1.83 -2.38 -2.43 =177 -0.50

The uncertainty of measurement was £ 0.30 hPa
* UUEC = Unit Under Calibration

The reported uncenainty of measurement was based on a standard uncertainty multiplied
tely 95 %

by a coverage factor k = 2, providing a level of of app

-o0o-

Cert.No.: 23P1857
Page: 2of 2

Attepe] P
lenaThngy

\.\\'CL\I—‘,”J_’,",
TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) &
CORPORATE SERVICES 31 EQUIPMENT CALIBRATION AND TESTING SERVICES im
S34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, RANGKOK 10250 -’v,
THL. 0-2717-3000-24 FAX. (-27]19-9484 ;

%
HNSE-TILTIS 7025
CALIBRATION 0008

Certificate No. : 23H1201
Page: 10of 2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproducad other than in full,
excep! with the prior written approval of the head of
Model : - Corporate Services 3. Equipment Calitration and Testing Sarvicas.
Serial No.: -
ID No.: UAE.EMAZ.014/2565

Condition As-Recaived: Used ltem

Received Date: 20 May 2023

Calibration Date: 30 May 2023
to 06 June 2023
2305-0918WSC

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

Ambient Temperature: ( 25 % 3 ) °C

(50 £ 20 ) % B1 Soi Udomsuk 41, Sukhumvil Road,

Bangkok 10260

Relative Humidity: &
angchak, Phrakhanong,

Calibration were conducted using in-house calibration procedurs CP-HOZ according o companson
with standard chilled mirror sensor for humidity measuremant function and comparison with standard
temperature probe for temperatura maasurement function Into humidity / temperature chambar.

Procedure used:

Condition of this result of calibration

1. Referance standards instruments ©

Instrument Model Serial No. Certificate No. Due Date
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023
2} Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024

2.The ceriificate is valid only to the jlem calibrated on date and place of calibration,

3.This Cerification is traceable to the International System of Unit maintained through:-
~-Matiopal Institute of Standards and Technology (NIST) , The United States of America
-Technology Promation Association (Thailand-Japan), NSC-ONSC Accradiled No, Calibration 0008

Calibrated by :  Somchal Dumwor Approved Signatory :
Issue Date : G7 June 2023 [+ | Chakrit

[ 1Pornthippa Tameyakul
[ 1Vipom Tantiyawuiti

wnaslumu
B 0316275

AU




Cert. No.: 23H1201

Page.: 2 of 2
Result of Calibration:- Before Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
("c) {%RH.) (%R.H.) (%R.H.) {(+%R.H.)
25.0 40.1 855 14.9 1.6
25.0 60.0 G& 6.0 1.r
25.0 80.0 78 2.0 1.8
Result of Calibration:- After Adjustment
Function: Humidity Measurement
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
°C) {HR.H.) (YaR.H.) (¥aR.HL) {(z%RH.)
26.0 401 46 5.9 1.6
25.0 60.0 60 0.0 1.7
26.0 80.0 72 -8.0 1.8
Result of Calibration:- Without Adjusiment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(c) ('C) ("C) (£°C)
19.087 200 0.013 0.72
30.016 30.0 -0.016 0.72
30.944 9.0 -N.944 0.72

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

-olo-

enanilieayny

INAE

LNITED ANALYET AN ENGINEEING
COMBULTANT COMPANY LIMITED

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

Tel. 0 2763 2628 Fax D 2763 2800 www.uaeconsuitant.com E-mail: uae@uaeconsultant.com

—
'MULTI-POINT GAS TEST REPORT &
Test Date : Feb 13,2023
Equipment ; _Gas Analyzer (NOz) Model : 42
Manufacturer:  Thermo Scientific Serial Number : 1201778105
| Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) AmeR- . " FPM Manufacturer - Thermo Scientific A
Nitric Oxide (NO) 4594 PEM  Model : A swinin e
Methane (CHy) 5 PPM  Serial Number : 1180540071
Carbon Menoxide (CO) B L
Cylinder No. : _EBD143262
Expiration Date : Jun21,2024
BT =] = _ Multi-pointgastestdata. =~
Reference Value (ppb) b:p“l:;v?:;h) Difference Error |Percent Error| [% Error ]
level 1 |Zero 0.0 0.5 0.50 0.50 0.50
Level 2 |20.00% 100.0 100.3 D.30 0.30 0.30
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 |60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit & 5%
450 |Multi-Point Gas Test Chartl
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi L k 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 28258 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uasconsultant.com

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

A

LBSTED ANALYST ANC: EWIREERING
EOMELLTANT SONPANY LMITED

INAE

UNSTED AMACYET A0

cousuLTaNT Soweany Lumen  Tel. O 2763 2628 Fax 0 2763 2800 www.uaeconsultant.com E-mall: vae@uaeconsultant.com

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

Test Date  :Jan 16,2023 | Test Date :Jan 9,2023 :
Equipment : _Gas Analyzer (NOz) _ Model: 4% e Equipment : Gas Analyzer (NOz) ~ Model: 42 |
Manufacturer:  Thermo Scientific _ Serial Number:  CM19050150 3 | Manufacturer :  Thermo Scientific Serial Number : CM19050149
| i — S ———— " e = = _I I
| standard Gas Concentration Dilutor Detail . ‘ Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 s PFM  Manufacturer ; Thermo Scientific Sulphur Dioxide (S0z) PPM  Manufacturer :
Nitric Oxide (NO) PPM Model : 1461 B Ean Nitric Oxide (NO) = PPM Madel
Methane (CHz) i o BT PPM  Serial Number : 1180540071 = | Methane (CHa) o PPM  Serial Number :
Carbon Monoxide (CO) 9848 | ] | Carbon Monoxide (CO}) oB4.8
Cylinder No. : EB0143262 Cylinder No. : _EB0143262
Expiration Date : Jun 21,2024 Expiration Date ; _Jun 21,2024 et
[ ~ Multi-pointgastestdata SSwweat (T Multi-point gas test data SV DI aGE
Reference Value (ppb) ““IV?;;:;S P1aY | hitference Error | Percent Errar [% Error ] Reference Value (ppb) A“"V?:";:;’P'“ Difference Error | Percent Error [%s Error ]
level 1 |Zero 0.0 0.0 0.00 0.00 0.00 Level 1 |Zero 0.0 0.0 0.00 0.00 0,00
Level 2 |20.00% 100.0 100.5 0.50 0.50 0.50 Level 2 |20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.6 0.6 0.30 0.30 | Level 3 40.00% 200.0 201.2 1.20 0.60 0.60
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 |
Level 5 B0.00% 400.0 400.0 0.0 0.00 0,00 | Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark ; Measuring Range 500.0 ppb Average Difference (%) 021 | Remark ; Measuring Range 500.0 ppb Average Difference (%) 0.32
:Acceptable Limit + 5% Acceptable Limit + 5%
| - P |
o Multi-Point Gas Test Chart | : i | Multi-Point G?s Test Chart |
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= Airgas Specialty Cases
‘Birgas e
3 630 United Drive

an Alr Ligulde company ADi;.grn];ngﬁ‘NC 27713

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; E04NIZ9E1540103 Reference Number:  122-402135167-1
Cylinder Number: EBO143252 Cylinder Volume: 144.4 CF
Labaratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVF Number: B22021 Valve Outlet: 660

Gas Code: CO,NQ,NOX,S02,BALN Certification Date:  Jun 21, 2021

Expiration Date: Jun 21, 2024

Ceificali o din o wilh “EPA T, bty Prolocel for Assay and © of Gaseous C: ion Stand. (May 2013)" EFA
BOMR-12/531, using ihe assay proceduras listed, Analylical Methadelogy does nat raquire camection for analyical inerference, This cylinder has a total analylical
uncerainly as sialed below with a confidanca level of 85%. Thera are no significand impurities which affec! the use of this calj e, All areona
moleimole basis unless ctharwise nobed

Do Mot Use This C-‘Ilnder below 100 Eslg. ie 07 mﬁmmls.

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

Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
o N e = —— = - e — e

MULTI-POINT GAS TEST REPORT

Test Date : Jan 18,2023

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer : Thermo Scientific Serial Number : CMOB140003

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (50z) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NQ) 45,94 FPM  Model 146i

Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide {CO) 984.8 PPM

Cylinder No. : EB0143262

Expiration Date : Jun 20,2024

Multi-point gas test data

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentrat] c tration Method Unecertainty Dates
NOX 45,00 PEM 45.86 PPM &1 +/- 1.4% NIST Traceabls 06/14/2021, 06/21/2021
NITRIC OXIDE 45.00 PPM 45.84 PPN G1 +I= 1.4% NIST Traceable 061472021, 08/21/2021
SULFUR DIOXIDE £5.00 PPM 44,68 PPM G1 +/- 1.0% NIST Traceable 06/14/2021, 08/21/2021
CARBON MONDXIDE 1000 PPM 9B84.8 PPM G1 +- 0.7% NIST Traceable DBM4£2021
NITROGEN Balance
e e
CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Date
NTRM 20061120 CC708068  45.02 PPM NITRIC OXIDE/NITROGEN - 1.0% Feb 02, 2025
PRM 12388 0685025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 CCE05581 4.348 PPM NITROGEN DIOXIDE/NITROGEN H-21 Feb 18, 2023
NTRM 16011043 cC473217 48,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% dun 17, 2022
NTRM 14060119 ©Ca34277 900.9 PPM CARBON MONOXIDEMNITROGEN +-0.8% Nov 18, 2025
The SRM, PRM or RGM noted above is anly iy referance 1o the GMIS ysed inthe assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Callbration
Nicalet 5700 AHROB01333 GO FTIR Jun 03, 2021
Nicolet 8700 AHRO801333 NO FTIR Jun 03, 2021
Nicolet 6700 AHRO801333 NO2 FTIR Jun 03, 2021
Nicolet 6700 AHROB01333 502 FTIR Jun 03, 2021

Triad Data Available Upon Request
NOTES:PO #5221002807

GROSSE WT: 28.40kg

NET WT: 4.73kg

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

IACC RE g .D!
CERT 2.01
—_' Approved for Release L‘aﬂa‘}%a&’wﬂ

Reference Value (ppm) Analy;:;z;“lav Difference Error | Percent Error [%0o Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 U.(_)
Leval 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.5 0.5 1.6 1.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2,50

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl
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L‘AE United Analyst and Engineering Consultant Co., Ltd. m United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10280 3 Sei Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ey coupmy wten  Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mall: uas@uaeconsultant.com e Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT | 5 MULTI-POINT GAS TEST REPORT ]
TestDate  : Feb 21,2023 | TestDate  :Feb 82023
Equipment : _ Gas Analyzer (CO) { _ Model: 48i R : Equipment : Gas Analyzer (CO) fel : APMA-370 L EJil b
Manufacturer:  Thermo Scientific 5 Serial Number : 1180540068 2 | Manufacturer:  HORIBA Serial Number : TREGTE (o SEIE e CEm TOTa,
I | . ————
= il = : = " = s Dilutor Datail
Sulphur Dioxide (SOz) 4468 =~ PPM  Manufacturer: i hierme) 2aenbiic Sulphur Dioxide (S0;) 4468 PPM  Manufacturer: Thermo Scientific
Nitric Oxide (NO) 4594 PPM  Model : 1461 Nitric Oxide (NO) 4584 . PPM  Model: 1460 LU
| Methane (CHa) = = ~ PPM  Serial Number : 1180540071 ; Methane (CHa) - BPFM  Serial Number ; 1180540071 Oa=]
Carbon Monexide (CO) OB EER . PPM Carbon Monoxide (CO) 984.8 _ PPM |
Cylinder No. : EBD143262 Cylinder No. : EB0143262
Expiration Date : _Jun 20,2024 Expiration Date : Jun 20,2024
e - ~ Multi-point gas test data 5| i T Multi-point gas test data
Analyzer Analyzer
A Diffi Error |Percent Error| [% Error
Reference Value (ppm) Display (ppm) erence ] Reference Value (ppm) DEk (i) Difference Error [Percent Error| [% Error ] .
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0 Level 1 [Zerm 0.0 0.0 0.0 0.0 0.0
Level 2 |20.00% 10.0 104 0.4 3.8 3.4 Level 2 |20.00% 10.0 10.7 0.7 65 6.5
Level 3 [40.00% 20.0 20.7 0.7 34 3.4 Level 3 [40.00% 20.0 20.3 0.3 1.5 1.5
Level 4 |60.00% 30.0 30.3 0.3 1.0 1.0 Level 4 |60.00% 30.0 30.5 0.5 1.6 1.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80,00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.64 Remark : Measuring Range 50.0 ppm Average Difference (%) 1.93
:Acceptable Limt & 5% :Acceptable Limit & 5%
[Multi-Point Gas Test Chart] Multi-Point Gas Test Chart]
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mim _\( —  United Analyst and Engineering Consultant Co., Ltd.
k Tay iy
'\/ 5 s 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkek 10260
Tel. O JR28 Fax 0 2763 2800 www. uaeconsultant.com E-mall; uae@uasconsul
- Airgas Specialty Cuses =
-irgas Ty —
630 United Drive
o = T
an Alr Linsuide company aDi:grnl;z.lg;nNC 27713 MULTI-POINT GAS TEST REPOR
Test Date : Feb 15,2023
Grade of Product: EPA Protocol Equipment : Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : KWWV1R36
Part Number; E04NIZ9E1540103 Reference Number:  122-402135167-1
Cylinder Number: EBO143252 Cylinder Volume: 144.4 CF
Labaratory: 124 - Durham (SAP} - NC Cylinder Pressure: 2015 PSIG % Diluto! 5
PGVP Number: B22021 Valve Outlet: 680 tandard Gas Concen —"—'L—'—D-m“r
Gas Code: CO,NO,NOX, 502 BALN Certification Date:  Jun 21, 2021 Sulphur Diexide {SO32) g PPM  Manufacturer :
Expiration Date: Jun 21, 2024 Nitric Oxide (NO) 3 PPM Model :
CotiEatr dormed in dance with "EPA T billy Prolocal for Assay and G of Gaseous G jion Standaeds (May 2012)" EPA, He) 39.8 PPM Serial Number
SOIR-121501, using the assay proceduras listed, Analylical Methadeiogy doss not raquire comection for analybcal injerference, This cylinder has & total analytical Methane (CH.) -
uncerisinly a3 siated below with a confidance level of 85%. Thera are na significant impurities which affect The use of this cali e, All are on a . P X PEM
moleimole basis unless ctharwise noted Carbon Monoxide {C0O) gk
Do el Use This Cylinder below 100 pslg. e, 0.7 megapascals. Cylinder No. : DBE24433
ANALYTICAL RESULTS Expiration Date : Aug 4,2028
Component Requested Actual . Protocol Total Relative Assay
Concent g L - - Latey Multi-point gas test data
NOX. 45.00 PPM 45.96 PPM &1 +1- 1.4% NIST Traceabls 06/14/2021, 06/21/2021 —
NITRIC OXIDE 45.00 PPM 45.84 PPM &1 +/-1.4% NIST Traceable 06/14/2021, 06/21/2021 Analyzer 9 | % Error
SULFUR DIOXIDE 45.00 PPM 44,88 PPM Gt +/- 1.0% NIST Traceabls 06/4/2021, 06/21/2021 |_ Reference Value (ppm) iapkiy (rpvaj. | PiTerence Bl Percent Epor|  [¥e En ]
CARBON MONOXIDE 1000 PPM 984.8 PPM G1 + 0.7% NIST Traceabis DEM4/2021 | ST oAl 041 DAt
NITROGEN Balance [level 1 [zem | 0.00 : it s
CALIBRATION STANDARDS [Level 2 [80.00% | 40.00 39.43 0.57 1.45 a.g; :
M N ere (% .
Type  LotID Cylinder No  Concentration Uncertainty Date Remark : Measuring Range 50.00 ppm Aveinge Diference L) .
— — P :Acceptable Limit + 5%
NTRM 20061120 ©C708068 48.62 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
PRM 12386 Deasozs 8.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020 e hart]
GMIS 401423838102 CC505581 4.348 PPM NITROGEN DICXIDE/NITROGEN H=2.1 Feb 18, 2023 Multi-Point Gas Test Chart
NTRM 16011043 CC4TI2TT 48,02 PPM SULFUR DIOXIDE/NITROGEN +i- DA% dun 17, 2022
NTRM 14060112 CCa34277 800.9 PPM CARBON MONOXIDEMNITROGEN +-0.6% Nov 18, 2025 4
The SRM, PRM or RGM noled above is enly in referones 1o the GMIS used In the assay and not part of the analysis, &
ANALYTICAL EQUIPMENT Fo +— = B
Instrument/Make/Model Analytical Principle Last Multipoint Calibration s —~ -4t
Nicolel 6700 AHRO801333 GO FTiR Jun 03, 2021 Bo =
Nicolet 6700 AHRO801333 NO FTIR Jun 03, 2021 & | e
Nicolet 6700 AHRO801333 NO2 FTIR Jun 03, 2021 5
Hicolet 6700 AHROBO1333 502 FTIR Jun 03, 2021 Bg X
W .
2
Triad Data Available Upon Request 'd:_, e
NOTES:PO #5221002607 i )
GROSS WT: 28.40kg .
\ 0 =% >
NET WT: 4,73kg o RidRrence value (po) 20 +— Analyzar Display 2
The analytical test results reported on this certificate relate only o~ @G/ @8R | | m’" T 66 .
the cylinder number spacified above. This concludes the test report. =z . ] K_f ?’ 2 |
-7 iACC RE D!
CERT 30g82.01
nppiuved or Release Laﬂa‘}s QMWJ
e tenanslumuny




EK——Q_\E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260

ComauvanT courmny Lurza TE1 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uasconsultant.com

MULTI-POINT GAS TEST REPORT

‘ TestDate  :Feb 8,2023
= T |

IEKEE United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Gowsuirant couraty Lwren 181 0 2763 2828 Fax 0 2763 2B00 www.uaeconsultant.com E-mail: uas@uaesconsultart.com

UNITED ANALYET 4800 EROHEERING.

'MULTI-POINT GAS TEST REPORT

 Equipment : drocal BEERRNEES Model ; it s s Tt o e U
facturer:  HORIBA Serial Number :  RATFIBXS ik
! _—
| Standard Gas Concentration Dilutor Detail
| Sulphur Dioxide (S0z) 5  PPM  Manufacturer : il
Nitric Oxide (NO) Sl e : PPM Model : [N ot
Methane (CHs) i PPM  Serial Number : e "
Carbon Monoxide (CO) S PPM |
Cylinder No. :
Expiration Date :
= TEES _ Multi-point gas testdata T E
Analyzer
Reference Value (ppm) Display (ppm) Difference Error |Percent Error| [% Error ]
Level 1 |Zem [ 0.00 0.97 0.97 0.97 0.97
Level 2 |B0.00% | 40.00 39.22 .78 -1.99 1.93
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.48
:Acceptable Limit + 5%
|Multi-Poir|t Gas Test Chart |
50
Ho
ha.22
Bo
(=}
k |
) d/
04
o Rilfdrence value (ppm) 20 —+— Analyzer Display 50

| Test Date : Feb 20,2023
petas it g RN : sl
Equipment : birhile R Model ; _APHA-370
Manufacturer:  HORIBA & Serial Number ; - GY21PTED
|
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) £ PPM  Manufacturer ¥
Nitric Oxide (NO) SEERLERUME PN Model: 00 Aslpaons e o0 gl
Methane (CHa) 358 PPM  Serial Number : AT /]
Carbon Monoxide (C0O) i PFM
Cylinder No. : : L A P TS e LR
Expiration Date : ‘Aug 4,2028
SR SR e ~ Multi-pointgastestdata el
Reference Value (ppm) Aﬂﬂl‘l::;:;ﬂ"“ Difference Error | Percent Error [%o Error ]
Llevel 1 [Zero | 0.00 0.27 0.27 0.27 0.27 |
Level 2 |80.00% | 40.00 38.03 =197 -5.18 5.18
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.73 |
:Acceptable Limit + 5%
[Multi-Point Gas Test Chart |
40 - -
| = /3u.oa ‘
5o =
g |
a
]
20 - ‘ : |
2 ‘ '
) / | |
0 027 : . —_
o Référence value (ppm) 20 —+— Analyzer Display 50

Page 1 of 1

mnaw‘lﬁmuqu

Page 1 of 1

Lna'w'laimuqu




THE LINDE GROUP

Certificate Of Analysis
special Gases Mixture

Customer Details

Hame Adddress

United Anabyst & Engineering Co,, Lid, 3 Soi Udomsuk 41, Sukhumeit &d ., q
Chak, Khet Phra Khanong, Bangkok 10260

Certificate Details
Number: 3384720 Dateo 4-Aug-2020 Expiry date 4-Aug-2028
Malerial Details
Production Order. 90161442 Material Code 400400-AL-34
Gas content: BB M Filling pressure; 137.0 bar 3
Lylinder Owner LINDE Cylinder Material Aluminuim Cylinder iz
Laboratory Report
Analytical Result
Component o :f;‘r'['l"ﬁ:_:_"‘ Ainalysis Result Uncertainty” Methad of ~nalysis® wssay Date
Methane 40.0 ppm 9.6 ppm + 180 relative (&) 1-PR -Aug-2020
Im Aif
Reference Standard used in Assay
Relerence Standard Expiry daw
Methane
I Nitrogen
Analytical instruments used in Assay
Instrument /Make /Model Analytical Principle Last Multipoint Calibration
FTIR Spectrometers Nicolet 1550 FTIR-CH4 A-Aug-2020

Recommend usage condition

winimurm utilization 3% of actual cantent or befare expire date whichever comes first
Storage condition: Keep inwell ventilation and secure area.

Comments

When reordering, piease quote the material number

Hote:

1.l resilts e exsed in this reporture on nil
sccordance wath the EPA Tracesbility Protocal EFA-
2. The réported sxpanded uncertainty 1s based on 4 stardard
the measurment of ihis mateiial s
alher eecognised natlonal meliin
3, {1} Gas Chromatagraghy, (7) Paramagretic Oy
{5 Tatad Hydvocaiban Analyzer, (63 Other - Spe

) Elecisoclieme 4|

Sukanya Pannyasoo

L

Page | o 1 signatory for and on behalf of L Thailand) Co., Ltd

This repant shall not be reproduced except in full FE-O02/FONG
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2399-0469

Calibration Certificate

Issued by Calibration & Test Saction | Meteorological Instruments Bureau

Date of Is 31 March, 2023 Certification No. 143723

Page : | of

Object WIRELESS ANEMOMETER

Manufacturar
Type 5 RECEIVER WL-21
WIND SENSOR
Mfg Caode ; WIRELESS RECEIVER 2111DRO0D41
WIND SENSOR 2111070041
Customer 3 United Analyst and Engineering Consultant Co.,Ltd

A1 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260

ure 1008.2 nPa

Calibration Gondition 251 " C Baromatric Pre

NATIONAL STANDARD WIND TUNNEL - Thermai Anemomeler 642 S/N 91563

HOOK GA

MO 1425 Wind Alofl Plotting Board
N.I.S.T. Test Reference Number 731/241460
Ultrasonic Anemomaeter Model DA-G50-3TV {sensor TR-90AH)
Serial Number 110730022 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theador Friedrich © Dry No.8390/84 Wet No. 8389/84

B45 Sar 8057 Tharmeschneider No. 818802

STANDARD BAROMETER Digital Barometer Valbala}yﬁ—‘%?'ﬁlq V1220015

ater Vaﬁ%}ﬁm’w .KN?O\ i0

Calibrated by :
Mr. Watcharapol

Mechanical Enj




ol -

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0465

The Result of Calibration

Certification No. 143/23

31 March, 2023 Page 12 of 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | V Veloeity Velocity Correction
misec inthun HITH | inghes H2O miser misec misec
1.00 - = - 1.4 .00
.02 » * = 30 0.02
5.00 - - = 5.0 .00
7.04 - = = 6.9 0.14
.02 = - - 90 (.02
1102 E = = 10,9 0.12
13.01 = - = 13.0 0.0
15.01 = = * 4.9 0.1
17.02 - . = 17.0 0.02
20.02 > = = 20.0 0.02

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERGE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
o 0
S0 a0
180
270

Mr, Walcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 b it, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No, 14323

31 March, 2023 Page : 3 of 5
Standard Barometer Tested Baromster Carrection

Pressure Pressure

1014,29 1044 0.28
1014.02 1014 a.02
10747 1Mz 0,53
1011.25 111 .25
1011114 1011 05
1011.38 1012 -0.62
1011.71 1012 0.29
1013.48 1014 358
1013.81 1014 =010
1014.02 1014 0.02
1013.73 1013 073
1013.32 13 032
1014592 1018 -0.08
1014.75 1016 0.26
1014.38 1014 0.38
1014.21 1014 o2
1013.57 1013 0.57
10130 103 0.01
1011.26 1011 0.26
1011,59 mz -0.41

Average

Calibrated by :
Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2309-0469

The Result of Calibration THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Certification No. 143/23

SN Pagy 4 623 The Result of Calibration
Standard Barometer Tested Barometar Corraction
Prassure Prassure Cernification No. 143/23
7078 751 052 31 March, 2023 Pages : S.of 5
760.58 B 0,42
’ o - Standard Temperature Sensor Reading
758.66 e -0.34
Temp. Reading Corraction
THE50 T58 050
‘G c c
7oB.38 758 0.38
45.24 45.4 -0.16
75860 758 <040
32.16 323 -0.14
750.84 58 016
1648 165 002
78EAT 760 a7
76042 760 042
760.58 761 -0.42
760,36 760 0.36
760.05 760 0.05
T81.25 81 0.25
Te1.12 761 02
ToO.8s 761 -015
7HO.72 TG -0.28 Calibrated by :
TG(.24 760 0.24
75082 760 018 Mr. Watcharapol Subwat
75851 759 0.4 Mechanical Engineer
THB.75 758

Calibrated by :

Mr. Watchw

Mechanical Engincer

Lanms'laimuqu




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorologleal Instruments Bureau

Date of Issue 10 April, 2023 Certification No.  178/23
Page : 1 of 5
Object =z WIRELESS ANEMOMETER
Manufacturer | SCARLET
Type - WIRELESS RECEIVER - WwL-21
WIND SENSOR WL-21
Mfg Code : WIRELESS RECEIVER i 2111BRO052
WIND SENSOR : 2111DT0052
Customer = United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Baromatric Pressure 1006.9 nhPa

MNATIONAL STANDARD WIND TUNNEL : Thermal Anemomeler 642 SIN 91563
: HODK GAGE NO 1425 : Wind Aloft Plotting Board
M5 T. Test Reference Number 731/241460
: Ultrasonic Anemomeler Model DA-B50-3TV (sensor TR-90AH)
Serlal Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER s Theador Friedrich @ Dry No:8380/84 Wet No. B389/94

: testo. testo 845 Serial Mo, DZBABGST - Thermoschnelder No.918802

STANDARD BAROMETER

: Digital Baromater Vaisala

Calibrated by ;
Mr, Watcharapal

Mechanieal En|

THAI METEOROLOGICAL DEPARTMENT

4353 Sukl i, B: B 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 178123

10 April, 2023 Page : Zof 5
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic A Pr Velocity Velocily Correction
misec inches HIO | st W20 nusee misec LLRETE
1.00 = - = 1.0 .00
J.o2 * - = 3.0 0.02
5.00 = - = 5.0 (.00
.04 = = - T.0 (.04
9.062 = - = 9.0 0.02
11.a2 - = = 0.9 012
13.01 = - - 13.1 -0.09
1500 - 2 L 15.0 0.0
17.02 = = - 17.0 0.02
20.02 - - = 20.1 “0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 a
90 20
18D
270

Calibrated by
Mr. Wat Wi

Mechunical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. |78/23

H April, 2023 Page : 3 of 5
Standard Barometer Tested Barometer Corraction

Pressure Pressure

101347 1013 a7
101343 1014 -0.567
1014.15 14 415
101422 1014 0.22
1008.63 1008 0.63
1009.71 1m0 -0.29
1009.85 1010 -0.05
103 100 031
101072 1011 -0.28
1010.80 101 -0:20
1011.47 1011 047
1011.21 1011 021
1011,33 1011 033
10711.59 1012 -0.41
1011.69 12 =011
101240 1012 a0
1008.64 1008 -0.36
1008.80 1009 -0.20
1008.25 1008 0.25
100845 1008 045

Average

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 178/23

> April, 2023 Page : 4 of 5
Standard Barometer Tested Barometer Corraction
Pressure Pressure
758.94 780 0.06
7680.13 780 013
T180.67 7Bt .33
TE0.73 781 027
T87.28 =14 .28
THi.34 787 0.:34
757.52 756 -0.48
757.79 758 -0
7510 758 0,10
758,16 TEE 0.16
758.66 158 -0.34
758.47 gt 047
758.56 758 0.56
TER.75 758 025
758.98 TS99 -0.02
75236 759 0.36
T6B.54 14 046
16668 787 <034
T57.00 T&T 0.00
157,16 57 0.15

Average

Calibrated by
Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2504,0-2399-0469

The Result of Calibration

Certification No, 178/23

10 April, 2023 Page 5 aof §

Standard Temperature Sensor Reading
Temp. Reading Camrection
c C G

15,156

Calibruted by ;

Calinritigig 1sl ‘Eﬁl,lh \ ..
Mr, Watcharapol Subwat _\I\'t\'ort:'l'amiuul' Instruments Burl.\:ini

Mechanical Engineer

lﬂﬂﬂﬁi‘hjmtlﬂ&l
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer's specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0058
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration

Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 0.9-11 Pass
2.0 1.9 0.1 1.8-2.2 Pass
5.0 5.0 0.0 4.7-53 Pass
7.0 7.2 0.2 6.0-8.0 Pass
10.0 9.8 0.2 9.5 - 10.5 Pass
20.0 20.0 0 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 47 2 42-48 Pass
135° 135 0 132-138 Pass
225° 224 1 222 -228 Pass
315° 315 0 312-318 Pass
0° 359 1 357-3 Pass
Inspection Actual Deviation Tolerance Result
Room Temp | Value

24.2°C 24.5 0.3 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance Result
Pressure Value
Inspection

998 1000 2 994-1002 Pass

Environment conditions :
Air temperature: ___ 22 °C
Relative humidity: 62 %
Static pressure: ___102.2 kPa

Performed by:

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106Ei]vf1a17‘l’jﬂququ




INNOWATIVE INSTRUMENT CALIRBRATION LAR

INNOVATIVE INSTRUMENT OO, LTD, HEAD CFTICE

7130 MO0 13, SOLSUNTINAKORN 11 TAMBON BANG KAED T Y e wvwe
= I— i EuTuralied Busnpunm 41dn

AMPHOE BANG PHLT SAMLIT PRAKAN PROVINCE 10540 THAILAND

k. meoec s g
EALIBNATIEN LABCHATORY
AC-2961

TEL: (66M0-2] 16538001 FAX) (G021 16-7140

Page 1aof2,
Certificate of Calibration
Customer
Name ¢ UNITED ANALYST AND ENGINEERING Certificate No : 23-ACT-111
CONSULTANT CO.LTD. Baynestdio '+ Req=2022-1508
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class * 1

Manufacturer : SVANTEK Range: 94, 114 dB / 1000 Hz
Muodel : SV 35A Intrument Status ;. Used

Serial Number : 73249

1D : UAE.EFM.105/2561

Calibration Environment and Details

Temperature :(23+£2°C)
Humidity : (50 £ 20%RH )
Barometric Pressure (1013 £10.0hPa )
Received Date : 26 June 2023
Calibration Date : 27 June 2023

Location of Calibration ; LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEl 31 May 2024

THD Multimeter 2015 1047765 NIMT 31 January 2024

Traceability : This certificate providoes traceability of ment to recognized national standard, and to the

realization of the international System of Units (S1).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : - Approved By :

Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Enginecr Supervisor

Issue Date : 27 June 2023

Thee results related ondy o ihve item calihemed. The cenificnte shall not he reproduced sccept i Al withom serines mpproval of the Tnnovative Trstroment Cojg.ed U
m.mlﬂﬁﬁ.‘.lﬁhlﬂ’luqu

INNOVATIVE INSTRUMENT CALIBRATHIN LAB

INNOVATIVE INSTRUMENT OO LTD. HEAD OFFICE

—} R P OWATT W E
T MO 10, SO SUNTINAKORN | TAMBON BANG KAEG, = s Valssatly S cae
=&

" e BuTuiafied Busnjusud $1ie
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAND

CALIIAATEI L AGRATANT
AL 4

TELL (66%F21 16-5860-1 FAX: 166)0-3116-T140
Page2of2.

Certificate No : 23-ACT-111
Request No : Req-2023-1408

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptunce limit
(dB) Measured Error Measured Error ({=dB) Class 1 (£ dB)

94 dB / 1000 Hz 93 .84 -0.16 - - 0.14 0.25

114 dB / 1000 Hz 113,79 -0.21 = = 0.13 0.25

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Error (%) Measured (Hz) |  Error (%) (£ %) Class 1 ( + %)
94 dB / 1000 Hz 1000.00 .00 = - 0.01 0.70
114 dB / 1000 Hz 1000.00 .00 - = 0.01 .70

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (= %) Class 1 ( £ %)
94 dB / 1000 Hz 0.17 - .40 .5
114 dB / 1000 Hz 0.04 - 0.40 2.5
Note @

- Accepinice lmit wos TECH0042:2017 C'lass |
- The ealibration resilts exclude the callbnitor pressire cormection

- The calibrogion results exelude the misrophene volume comectlon

End of Calibration

FM-?ﬂLm:u

The resilts neladed anby o the item calibmtud. Thie cert] fleate shill nar be reproduced except in fll, withiut written approval of the lanmvative lnstrument L"u]l. L




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

S

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

= CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-451/1 Sirinthorn Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND. usc—s:-‘ns
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http//www.sithiphorm.com CALIBRATION 0394
Cert. No. : ACL22081
Pages : 10l8
- - -
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : LARSON DAVIS
Model : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
Serial No.: 0005286 / 011740/ 056087
1D No.: -
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : E:
Ambient Temperature : (230x3) G
Pressure : (1013 +£3 ) kPa
Relative Humidity : (50,0 £20) %
Received Date : 18 JANUARY 2022
Calibration Date : 26 JANUARY 2022
Date of Issue : 28 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by :
( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOVIEC 17023 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

tenanslumunu

QF-TS12-04-04-020064

Cert. No. : ACL22081
Job No. : VC65ACO044
Pages : 2of8
Calibration Procedure : CP-AC-0D2

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

For tests resulis of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No, Cert, No. Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461 A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter I3461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter IHM6IA MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2077900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3,2 Thailand Institute of Scientific and Technological Research (TISTR).

enaslueuay

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22081
Joh No. : VCASACH044
Pages : 3of8

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
e = CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration ;

1. Absolute sensitivity

Cert. No. : ACL22081

Joh No.
Pages

Reference Measured Acceptance
Acoustic Signal Value Deviation Limnit
(dB) (dB) (dB) (dB)
93.9 (93.96) 94.0 0.0 +0.3

: VOCOSACON44
: 408

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz v - 0.3 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v E 0.1 0.1

QF-TS 12-04-04-020664

onaslumuny

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

3.0

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB )
A - weight 30.8
C - weight 30.6
Flat 36.8

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various fr v weighting resp curve (dB)
L Flat C-weight | A-weight e
Limits
125 -0.1 0.1 0.0 + 1.5
1000 0.2 -0.2 -0.2 + 1.0
8000 31 32 32 +5.0

QF-TS12-04-04-020664

wnaslunIuau




SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO..LLTD.
TR CALIBRATION LABORATORY ey CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22081 Cert. No. : ACL22081
Job No. @ VC65AC0044 Joh No. @ VCo5AC0044
Pages : Sof8 Pages : 6of 8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative to | kHz.
Frequency Deviation from various frequency weighting response curve (dB) Anticipated Measured Deviated Acceptance
(Hz) = P Aot Acc?‘pt.anuc Value Value Value Limits
Limits (dB ) (dB ) (dB ) (dB )
63 0.0 0.0 0.0 +2.0 135.0 135.1 0.1 +1.1
125 0.0 0.0 0.0 +1.5 134.0 134.1 0.1 =71
250 0.0 0.0 0.0 £1.5 133.0 133.1 0.1 +1.1
500 0.0 0.0 0.0 +1.5 132.0 132.1 0.1 sl
1000 0.0 0.0 0.0 +1.0 131.0 131.1 0.1 k1.1
2000 0.0 0.1 0.0 +2.0 129.0 129.1 1 % 11
4000 0.0 0.0 0.0 +3.0 124.0 124.1 0.1 411
8000 0.0 0.0 0.0 45.0 119.0 119.1 0.1 1.1
16000 .1 0.0 0.1 +5.0-(-00) 114.0 114.1 0.1 ]l
109.0 109.1 0.1 1.1
5. Frequency and time weightings ai 1 kHz 104.0 104.1 0.1 411
5.1 Frequeney weightings at | kHz 99.0) 00 () 0.0 + 1.1
Measured Deviated Acceptance 94.0 94.0 0.0 £ 1.1
Frequency Value Value Limits 89.0 89.0 0.0 1.1
Weighting (dB) (dB) (dB) 84,0 84.0 0.0 4= 1.1
A - weight 94.0 0.0 5 79.0 79.0 0.0 1.1
C - weight 94.0 0.0 £02 74.0 740 0.0 ol £
Flat 94.0 0.0 +0.2 69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 .1
5.2 Time weighting at | kHz 59.0 59.0 0.0 +1.1
Measured Deviated Acceptance B4 g &0 b
Frequency Value Value Limits 20 s L s
Weighting (dB) (dB) (dB) 44.0 44.2 0.2 1.1
Fasl 94.0 0.0 _ 39.0 39.6 0.6 + 1.1
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 4.0 94.0 0.0 +03
L] L]
lﬂﬂﬂ‘l‘ﬂﬂﬂ‘)ﬂﬂﬂ wnms'lumunu

QF-TS12-04-04-020664 QF-TS12-04-04-020664




SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN)

8. Level linearity including the level range control

Cert. No.
Jobh No.
Pages

: ACL22081
: VOOSAC044
: Tof 8

SITHIPORN ASSOCIATES CO.,.L'TD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

11, Overload indication

Cert. No. : ACL22081
Job No. : VOC65AC0044
Pages : Bof8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cyele | one-half eycle (dB) (dB)
89.2 89.4 0.2 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +().3

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB} (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting {(ms) (dB) (dB) (dB) (dB )
0.25 1 108.0 107.8 0.2 1.5 ;-5.0
Fast 2 B 117.0 116.7 -0.3 1.0;-2.5
200 800 134.0 133.9 -0.1 =1.0
2 8 108.0 107.8 0.2 1.5;-53.0
Slow
200 200 127.6 127.5 -0.1 +1.0
0.25 1 N/A NiA /A 1:5:5.23.0
SEL 2 8 N/A N/A A 1.0;-2.5
200 200 N/A N/A N/IA +1.0
10. Peak C sound level
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB) (dB)
Continuous 133.0 133.0 0.0 ol
One 136.4 135.7 0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half eycle 135.4 135.2 02 +2.0

QF-TS12-(4-04-020664

Lenaslumuny

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

ar any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-(20664

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphom.com http://www.sithiphorn.com CALIBRATION 0394

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
LR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082
Pages H 1o0f8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : LARSON DAVIS

Model : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B

Serial No.: 0005289 /011732 /056076

ID No.: -

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOl UDOMSUK 41, SUKHUMWVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : =
Ambient Temperature : (23.0+£3) s
Pressure : ( 1013 £3 ) kPa
Relative Humidity : (50,0 =20 ) %
Receeived Date : 18 JANUARY 2022
Calibration Date : 26 JANUARY 2022
Date of Issue @ 28 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by :

{  Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

tenanslumunu

QF-TS12-04-04-020664

Cert. No. : ACL22082

Job No. : VO6SACHD44

Pages : 20f8
Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

Far tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 335118 MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY 53220104 EEL.BP.05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter J4461A MY 60024273 1-15180725251-1 15-Sep-22
Programmahle Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR).

enaslualuA
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
. CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e G CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACLI2082
Job No. : VC65AC0044
Pages : 3ofB

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
i measurement (dB)

. Absolute sensitivity v s 0.2 N/A
2. Self-generated noise v - 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8OO0 Hz v . 0.3 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v’ - 0.3 0.7
For > 10 kHz to 20 kHz v = 0.3 1.0
5. Frequeney and time weightings al 1 kHz v 2 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v £ 0.2 0.3
10, Peak C sound level v = 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1

wnaslunIuau

QF-TS12-04-04-020664

Cert. No. : ACL22082
Joh No. VCo5AC0044
Pages : 40f8

Result of calibration :

1. Absolute semsitivity

Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
29.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device,

Frequency Measured value
Weighting (dB )
A - weight 294
C - weight 29.1
Flat 34.8

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response al a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
) Flat C-weight | A-weight e
Limits
125 -0.1 0.2 0.2 + 1.5
1000 -0.2 0.2 -0.2 + 1.0
8000 2.6 2.6 2.6 +5.0

enaslunrun
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SITHI P JDRN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL22082
Job No. : VC65ACH044

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) o = = Acceptance
Flat C-weight A-weight b
Limits
63 0.0 0.0 0.0 +=2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 -0.1 0.0 +3.0
8000 0.0 0.1 0.0 +5.0
16000 0.1 0.1 0.1 +5.0-(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 S0
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 2
Slow 94.0 0.0 + 0.1
Leg 94.0 0.0 +0.1
6. Long - term stability
SLEM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB )
A - weight 94.0 94.0 0.0 +0.3
L]
enanslumauau

QF-TS 12-04-04-020664

SITH I PORN; SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082
Job No. @ VOASAC0044

Pages : 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB ) (dB) (dB)
135.0 135.0 0.0 %]
134.0 134.0 0.0 = L1
133.0 133.0 0.0 E o
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 %+ 1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 4.1
109.0 109.0 0.0 &'1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 4+ 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 x 1.1
69.0 69.0 0.0 2 1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 * 1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 =+ 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 & 1.1
L]
enanslumuay
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SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
i CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22082

SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22082

Joh No. : VO6SACOH044

Pages : Bol8
11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eyele | one-half cyele (dB) (dB)
89.2 89.4 0.2 *1.5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial al final Value Limits
Weighting (dB3) (dB) (dB ) (dB)
A - weight 137.0 137.0 0.0 +0.3

Job No. @ VC65AC0044
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.2 1.5;-5.0
Fast 2 8 117.0 116.7 3 }i0 =25
200 800 134.0 133.9 -0.1 +1.0
2 8 108.0 107.8 0.2 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 NiA NIA N/A 1.5;-5.0
SEL 2 8 N/A NiA N/A 1.0;-2.5
200 800 N/A N/A N/A +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 al
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceplance
n Value Value Value Limits
test signal (dB ) (dB ) (dB ) (dB)
Continuous 133.0 133.0 0.0 s
Positive half cycle 135.4 135.4 0.0 +2.0
Negative half eycle 135.4 135.4 0.0 +2.0

QF-TS512-04-04-020664

enaslunIun

QF-TS12-(4-04-020664

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate 5 L
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INMOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFH'E

T/139 MO0 13, SO1SUNTINAKORN |1 TAMBON BANG KAED, Beanr
It ED

R BT B " e A
AMPHOE BANG PHLISAMUT PRAKAN PROVINGE 10530 THAILAND b s Coaziea) Accn

—
TEL (G6W1-2116-5860-1 FAX: (REK-2116-7140 CALIBRATIONLABOAATONY
Page: 146

Certificate of Calibration

Customer
Nizme : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No ;. 22-ACT-036
Address ¢ BI Soi Udomsuk 41, Sukbumvit Road, Bangehak, Prakanong. Bangkok Reguest No ¢ Reg-2022-0085

10260

Unit Under Calibration Details

Mleasurement item Sound Level Meter Microphone Class : 2

Muanufsetrer ¢ LARSON DAVIS Microphone Model @ 375404
iodel t LT3 Microphone SN 328676
Serial Number + DODSA00 Preamplifier Model @ PRMEXT2C
Iy + UAEEFM.O3T2564 Preamplifier 5/ @ 073803
Resolution 0. 48 Intrument Stotus : Used

Calibration Environment und Details
Tempernture $23TEEIC
Humidity {80 %R = 20 %RH
Barometric Pressure 1013 hPa = 10 hPa
Received Date 14 Junuary 2022
Calibrated Date + 2k Januory 2022
Calibeation Procedure ¢ In-house method CP-SEM-01 based on IEC 61672-3 : 201 3 Flectmpcoustics - Sound level meters - Part 3: Periodic tests
Location of Callbration i Lab Acoustic

Reference Standard

Instrument Brund Model 5N, Due ealibration Tracehility
Standard Microphone GRAS ADAN 188273 13 Seplember 2022 GRAS
Multifrequency Calibrator Quiest Quest-cal EFADMI2I4 14 June 2022 TSI
Audio Genermor Svaniek Svando| 131 18 October 2022 WK Electriv

Note

I'he reparted uncertainty is bised on standard uncerlainty multiplied by the Coversge Factor & = 2, providing a levél of confidence approximately 95 %,

Calibrated By : Approved By :

Mr. Noppadon [uangart Mr. Pacit Mathavorn

Calibration Officer Calibration Engineer Supervisor

Tssue Date ; 2| January 2022

L}
Thet resuedes relited onty (o the item calibrated, The certificate shall not be reproduced except in full, without writen mwrﬁﬂeaﬁmﬁnul
SEM Mdme oIS

INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT €00 LTI. HEAD OFFICE

TOARO MO LA SOLSUNTINAKORN 11 TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
THL

RN OWAT IWE

}_ WY BT Buan s 13 A

——— S ———
CALIBRATION LASORATOAY
AC-F061

LMD | A-SHAG- | FAN: (66 0-2116-T140
Page : 2/6
Centificate No = 22-ACT-036
Request Mo : Req-2022-0005
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Agceptance
UNCERTAINTY
FAST /A /37-139 Lovel vuc ERR uue ERR Limit
Calibrator Setting (B} (dB} (UB} (B} (B { = dB) (£ dB)
1000 Hz 114.00 dB 11385 (RER ] +.05 139 0.0s 0,20 0.3
MNote 2 Absolute sensitivity was csiablished by the use of Sound Calibrator Brand SVANTER, Model 8V 334, SN.5E079

2. Self-generated noise, Microphone installed

UUC Serting

i Measured UNCERTAINTY
FAST f 37-139

UUC Welghting {dB) (= dB)

A 2940 LT

3. Self-generated noise, Microphone replaced by the electrical input signal device

VUL Setting

Measured LUNCERTAINTY
FAST / 37-139

UUC Weighting (dB} {+dB)
A 288 .10
& 282 0.0
- 319 0.
4. Acoustic signal test of frequency weightings {without Windscreen)
Deviation from varions Frequency Acceptance
UUC Setting UNCERTAINTY
‘Weighting Respone curve Limit
FAST/37-138 A C Z
(+dR) (= dB)
STD Setting (dBY (dR) (dB)

125 Hz -0.1 ol 0.0 050 30
10040 He 0.0 (K1} o .60 Lo
4000 Wz 05 05 [ (.60 30
B000 He 04 04 0.5 0.70 3.0

The rewilts rednted anly 16 the Hém calibrated. The certificnte shall not be

]
except in full, without writen nwrﬁﬁm’%‘ ‘"i
AR,




INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTDL HEAD OFTICE

T30 MOO 1Y, SO SUNTINAKORM 11 TAMBON BANG KAEOQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66021 |6-3860-1 FAX: (66)0-2116-7140

g e s

wtEW BuTurriv Busgious dahe

Page : 3/6

Certificate No

Request Mo

5, Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

2-ACT-036

Req-2022-0005

UL Setting Deviation from various Frequency Acceptance
FAST! 37-139 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z(dB) (+dB) (= dB)
63 Hz 01 =01 LA 2.0
125 Hz 41 0o 0o 1.5
250 He 0.1 0.0 0.0 15
500 Hx L1 no 0o L3
10040 He 00 0.0 0.0 0.2 1.0
200 Hz A1) 0.0 L] 2.0
A000 Hz mwo 00 on in
B He 0.1 00 [LXH] b
1600 Hz «0,1 «0,1 0n +5, -INF.
6. Freguency and time weightings at 1kHz
U Setting STD Measured Acceptance
UNCERTAINTY
FAST /37-139 REF uuc ERR Limit
LUC Weighting (dB) (dB)y (dR) (= dB} (+dB)
A 114,00 1140 00 0.2
C 114,00 14,0 (i} 0.2 0.2
Zz 114,00 1140 0o 0.2
ULC Setting 5TD Measured Acceptance
UNCERTAINTY
I7-1397 A REF vuc ERR Limit
VLC Time Respone () {dB) (di) (+ di} {+dB)
Fast 114,00 1140 0.0 0.1
Slow 114,00 114.0 0.0 0.2 0,1
Leg 114,00 14,0 oo 0.1

L}
The results related only 1o the item calibrted. The certificate shall pot be reprodused except i full, withoit wisiten appr ‘ﬁﬁaﬂ%ﬁ 1
=l 2 udnlc e

INMOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL, LTD, HEAD OFFICE

T39 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: d6A W21 LE-SRAD-1 FAN: (6610-21 16-T 140

b e he e e M

utEy BuTusa it Buswgsms Hde

[ iininis imes R
CALIBRATION LABIRATONY
AC-2301

Paie < 4/6

7. Lang Term Stability

Cernificate No

Regquest Mo

UUC Setting Measured Acceplance
FAST (A1 37-139 uoc Limit

STD Setting (dB)} (= dB)
Initial 140
Final 114.0

Deviated o0
8. Level linearity on the reference level range
UL Setting Anticipated Deviation Agceptance
UNCERTAINTY
FAST /A 37-139 REF uuc ERR Lt
ST o (dB) dB) (dB) (£ dB} (& dB)

139.00 139 139.0 o [N
134.00 14 1340 nn (]
129,00 124 129.0 a0 L1
124.00 124 1240 00 11
115.00 119 %0 [} (]
114.00 114 1140 0.0 1.1
109.00 1% 109.0 [iXi] 1
104.00 104 1040 00 1.1
99,00 a9 99.0 0.0 1.1
$4.00 W 91.9 0.1 L1
49,00 9 B84 0.1 11
84.00 84 219 .1 03 1.1
79.000 79 TR -1 K]
74.00 T4 719 (1 ]
69.00 69 69.0 L L1
4,00 64 619 -0 L
59.00 59 390 (e} L1
400 54 540 0,0 11
49.00 49 400 (1] na
400 + 441 0.1 1.1
3900 39 393 (%3 L1
3800 38 B3 03 (5
ron 37 s 0.5 i |

22-ACT-036

Reqg-2022-0095

1
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INNOVATIVE INSTRUMENT CALITRRATION LAR

ISNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE

TOAG MO 13 SOESUNTINAKORN |1 TAMBON RANC KAED,
AMPHOE BANG PHLLSAMUT PRAKAN PROVINGCE 10540 THATLAND

TEL: (66M0-2116-5860-1 FAX: (6610-2116-7 140

Ly |

AN BT B 4

Page : 5/6

Cernficate No

22-ACT-036

Request Ma Req-2022-0095
9. Level linearity including the level range control
ULIC Setting 5TD Measured Acceptance
UNCERTAINTY
FAST /A REF uuc ERR Limit
VU Range (dBy (]3] (edls) (+ dB) { =dB)
429 432 a3 1l
37-13% 0.3
114 1140 0o Ll
10. Tone burst response
LUC Setting STD Anticipated Measured Acceprance
UNCERTAINTY
A 139 Toneburst Ref ouc ERR Eimit
UUC Time Respone {ms) (dB) 1dB) 1dB) 1+ dB) {£dB)
2 133.0 1350 (UA%] 1
Fast 2 H&0 1H7e -0.2 +1.0, -
0.25 109.0 1088 0.2 +1,5,-35.0
200 1286 128.5 -l 1
Slow 03
2 1090 1088 0.2 +1.0.-5.0
2010 1250 129.0 LAY I
SEL 2 108.0 105.0 0.0 +1.0, 23
0.25 100 299 0.1 +1.5, 5.0
11. Peak C Sound level
ULIC Setting Anticipated Messured Acceptance
- - UNCERTAINTY
FAST /C/95-142 REF uuc ERR Limit
STI Setting (dE) (dB) (dB) (= dB) { =B}
Complete eycle 137.4 136.9 -0.50 a0
Positive half eycle 1364 1362 ~0.20 0.2 20
Negative haifcycle 1364 1362 -0.20 2.0

Thee resules celated cnly 1o he ltem calfbeited. The cerificase shall not be reproduced except in Full, without wrinen app

sl ...

INNOVATIVE INSTRUMENT CALIBRATION LAR

INMOVATIVE INSTRUMENT U0, LTD, HEAD OFFICE

TAIMOO 1 SO SUNTINAKORN 1 TAMBON BANG KAEO,
AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (56021 16-5860-1 FAN: [66M-2116-7140
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Page : 6/6

Certificate Mo 2-ACT-36

Request Mo Req-2022-0095
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A/ 37-139 uuc Limit
STD Setting (dB) {+dB) (= di)
Positive one-halfcycle 142.1
Negutive ane-hall cycle 1419
Dreviated 02
13. High Level Stability
UUC Setting Measured Acceprance
UNCERTAINTY
FAST /A 37-130 uuc Limit
ST Setting (dR) (& dB) [ES ] H]
Initial 138.0
Final 138.0
Deviated 0.0 0. 0.3

End of Certificate

]
The resilts reluted ouly 1o the item calibeted. The certificate shall not be feproduced éxcept i full, without writien Wtﬁﬁﬂgﬁ%m .nbj ¢
F ﬁ\ - lnlmm.m 19




N,
R
SN
FESIHNSsSUEILTYSOsIdaan iU mIS %
AUELSTSASOUUEIN S S@a TR NSSUS TS 4,,,,///,"_-_\\“‘\\“‘\?
QU

Certificate No.:
Client name:

Founcaion for indusrid Development Natiorsl Food nsiue
Food hdustria Laboratory Senice Center

Calibration Certificate

2301846-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
B F g, Bangkok 10260
Pageiof5
Equipment: pH Meter
Manufacturer: Mettler Toledo
Model: SevenEasy TM 520 pH
Serial No.: 1231155210
ID No.: UAE WAT.010/2553
Order No.: 2301846
Operation No.: 2301848-001
Date of Receipt: 17 Fabruary 2023
Date of Calibration: 24 February 2023
Calibrated by Mr.Worapob Sooktong Approved by
Scientist { Mr.Nuttapol mchart )
Specialist, Division of Calibration Laboratory

Date of Issue: 24 February 2023 R Ible for the T 1 Team
The are fora p of app 5%,
This Carificats s lasued in ool with the granted by the Thai Laboratory Accreditation Scheme which has assessed
the measurement capability of the laboratory and its ity to natlonal and 1o the units of measurement realized at the

1 national Thiz ifi may not be reproduced sther than in bull sxcapt with the prior written approval of tha

National Food nstiute.

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

FEanssUEULAyaldSiDaamiJuaimis

Food Indushial Laboratory Service Center

AUEUSMMSAauUTUENISIeS MNSsSUaEes

Foundston for Industrisl Development Mational Foond iInsfitus

Calibration Report

Certificate No.: 2301846-001-01

Equipment: H Mater Resolution:  0.01 pH 1 my
Manufacturer:  Mattisr Toledo Model: SevenEasy TM 520 pH
Serial No.: 1231155210 Type: Bench top
1D Ne: UAE WAT.010/2553

Date of Calibrati 24 February 2023

Page 2 of §

Location:

Environment Condition:

Condition of Equipment;

Condition of this Results of Calibration

Ambient Temperature: [
Good Cendition

251 215 ) "C

Chemical Calibration Laborstory, Mational Food Institute

Relative Humidity: { 30 =28 ) %

1.Calbration Method In house method : W-CC-002 based on direct by using dard voltage ang
certified reference material (CRM)
2. Rath { Cartifiad Matarial
Instruments Serlal /1D No. Manufacturer Certificate No. BugDaty
2.1 DC Voltage Calibrator 2708007 Fluke 22E1959 17 June 2023
22 Digital Thermometar 2709007 Fluke CC B50577-01 30 Qctober 2023
2.3 Thermo-Hygro Meter NFI.BTH 00718 PONPE 490 QOR22-0888 26 April 2023
Certified Refarance Matarial Lot No, Manufacturgr BelN Expirs Date
2.4 pH buffer 4,008 (Primary pH buffer Solution) Ba2e0s CPAcham PH218.L5 B August 2024
2.5 pH buffer 6.865 (Primary pH buffer Solution) BIZENT CRAchem PH21T.L5 8 August 2024
2.8 pH buffar 10.01 (Primary pH buffer Solution) 832809 CPAcham PH220.LS 8 August 2023
2.7 pH baffer 7.00 {Standard pH buffer Sclution) 832810 CPAchem PH1O07.LE 8 August 2023
3. Thia cenification is traceable to The iMemational Systerm of Unit (31 Unit)
3.7 Instruments Na.2.7 through NEC-TISI-TIS 17025 L y of Calibration No.000DS
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 L of G MNe.0o061
3.3 Instruments No.2.3 through NSC-TISI-TIS 17025 L A ion of C: No.029z2
3.4 Certified Reference Material No. 2.4 10 2.6 1o Primary method- Harned cell using calibrated
h b and The Solution
preparation and cerified by CPAchem Lid Is accredited to IS0 17034
and ISO/NEC 17025
3.5 Certified Reference Material No.2.7 traceable o BiM Ref HI-27 Lot 04.06.2021; BIM RefN HI-28 Lot 28.05,2021;

4. This cerlficate was cartiflad only for the instrument we calibrated.

BIM RefN HI-27 LotN 04.06.2021; BIM RefN HI-28 Lot 28.05.2021,
the Standard Solution praparstion and certifled by CPAchem Lid is
accredited to IS0 17034 and ISQ/EC 17025

5. This resull of calibration was found accurale as shown on date and place of calibration only.

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

Certificate No.: 2301846-001-01
Equipment: £H Mater Resolution: 00ipH  © 1mV Certificate No.: 2301845-001-01
Manufacturer:  Metiier Taledo Model: SevenEasy TM 520 oH Equipment: Digital Thermometer with RTD
Serlal No.: 1231455210 Type: Bench tap Resolution: 0.1 °¢c Model:  SevenEasy TM 520 pH
1D No.: UAE.WAT.010/2553 Sefial Mo.: 1231155210 ID Mo.:  UAEWAT.010/2553
Date of Calibration: 24 Fabruary 2023 Page 3 of § 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 Average ] Coverage Factor Location: Chemical Calibration Laboratory, National Food Institute
H A -
d (mv) mv oH ] ] Environment Condition: Ambient Temperature 25 °%¢ * 1 °C
] 414120 414 a.00 e y 3
035 o Relative Humidity 48 % = 3 %
z 285814 286 2.00 0.58 200
4 177484 178 400 0.58 2,00
& 50,160 58 800 058 200
7 0.000 P .00 058 2.00 Condition of this results of Calibration:
8 -58.168 58 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 0.58 2.00 - The Calibration is determinad by comparing with a known temperature
12 203511 -288 200 Ll o from a standard resistance thermometer.
14 14117 414 14.00 0.58 200
- The temperature scale In use at this laboratory Is the International
2. Calibration of pH Meter with { Manual C at35°C ) Tempelatwe scale of 1990 ( IT5-90 )
Equipment: pH Electrode Type: Combined Elecirode '
2. Reference Standard Instrument :
Manufacturer:  Mattler Tolado Madal:  InLab Solids
SR P Ehe. ik Instrument Model Serial No. Certificate No. | Due Date | Through
Performance of Electrode system  [Thras-Paoint Calibration st pH 4, pH 7 and pH 10} HANDRELD THERMOMETER o 2UIBISY ESL-T 0673/65 07-Jun-23 TISTR
Platinum Resistance Thermometer (PRT) 5627A B77332
iiiie Average Indicator Reading Rabitive s O Uncertainty Coversgs Factor Support Equipment : - Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A39538,AN65 AB5181,
@26 °C (pH) pH my (xpH) (L8]
4.008 401 e g 0.0071 Ri00 3. This certificate |s traceable to International System of Units (SI Units).
£.865 8.40 19 ot .68 X .
hure Zh 4. This certificate was certified only for the instrument we calibrated.
10.008 10.01 180 a7.00 0.0085 2.00 i ;
= = = = T o 5. This result of calibration was found accurate as shown on date and place of calibration only,
6. Condition of Calibrated item :  Good
7. Result of Callbration : Withoit adjustment I:I After adjustment

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

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

Certificate No.: 2301846-001-01
Equipment: Digital Thermometer with RTD
Resolution: 01 °c Model:  SevenEasy TM 520 pH
Serfal No.: 1231155210 ID No.:  UAE.WAT.010/2553
Manufacturer:  Mettler Toledo
Date of Calibration: 24 February 2023 Page5of 5
Calibration point: 15.0,25.0and 35.0 °C

Calibration result:
- The probe was immersed In liquid bath or dry bath to a minimum depth of 120 mm,
- Description of probe, model : - SiN @ =
Dimension of probe : Diameter 9 mm., Length 120 mm.,
Sheath material :  Stainless Steel

uuc* Reading Standard Correction Value Uncertainty
(°c) Temperature (°C) (°c) + (°C)
151 15.015 -0.1 0.11
25.0 25.014 0.0 0.11
3541 35.016 - 01 0.11
Mote

- UUC* : Unit Under Calibration

The report uncertainty of measuremeant was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.

SN .| 7. PO

F-C5-012 Revision: 01 Date: 20-04-65
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e FOLTEEtion for iIndustrisl Developmen: Ranonal Food imstitute ﬂ"r"""“\ NST-TISI-TIS 17025
i o Wy | Erad Indtestrial Laboratory Service Center CALIBRATION D061
Calibration Certificate
Certificate No.: 2302181-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
o s
Pm 10of 5
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE.WAS.003/2553
Order No.: 2302181
Operation No.: 2302181-001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Pheraphat Tuanjit Approved by
Scientist { Mr.Nuttapol Niyomchart )
Speclalist, Division of Calibration Laboratory

Date of Issue: 24 March 2023 for the T Team
Tha ies are for a bility of ap B5%.
This Certlificate Is issued in d with the i of ditation granted by the Thai Laboratory Accreditation Scheme which has assessed
the ility of tha and its ility to national and to the unite of measurement realized at the

natlonal lab y. This mﬂi‘ nat be reproduced other than in full except with the prior written approval of the

Hational Food Institute,

F-C5-009 Revision: 01 Date: 20-04-65
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Condition of Equipmant:

Condition of this Results of Calibration

1.Calibration Method

Good Condition

S
3 a@aﬁﬁnssuw‘t’.‘uu'11ﬂaG£|LTjaarﬁ|_'suaﬁr-ns m
' I I AUELEMTIEAIuUNUENMISISS IMNSSUaT1N IS "f.'//';:...:\\\,f
it o e T 2HRERION for Incustrisl Development MNational Food nsfirute “Lrafr ™ e T
minizry af Industey Food Indusirial Laboratory Service Center CALIBRATION DOBT
Calibration Report
Certificate No.: 2302181-001-01
Equipment: pH Matar Resolution: 0D01pH | 1mV
Manufacturer: METTLER TOLEDD Modal: SavenEasy pH
Serlal No.: 1230525212 Type: Bench top
1D Nev.: UAEWAS. DOR/2553
Date of Calibration: 24 March 2023 Page 2 of
Location: Chemical Calibration Laboratory, National Food Institute
Envirenment Condition: Ambient Temporature: | 234 ¢ 15 ) C Relative Humidity: [ 52 +3 ) %

In house methed @ W-CC-002 based on direct measurement by using standard voltage calfbrator and

certified reforence material (CRM)

2R ] | Cartified Material
Instruments Serlal /1D No. Manufacturar Cenificate No. Due Date
2.1 DC Veolage Calibrator 2708007 Fluke: 2ZE1958 17 June 2023
2.2 Digital Thermometer 2709007 Fluke CC-850557-01 30 October 2023
2.3 Thermo-Hygro Meter NFILBTHOOAMT PONPE TE B50555-01 21 September 2023
Certified Reference Material Lot. No. Manufacturer RefN Expira Datg
2.4 pH buffar 4.008 {Primary pH buffer Solution) 873808 CPAchem PH21ELS 16 February 2025
2.5 pH buffer 6.865 (Primary pH buffer Salution) 573803 CPAchem PH217.LS 18 February 2025
2.6 pH buffer 10.01 {Primary pH buffer Solution) BT3611 CPAchem PH2Z20.L5 16 February 2024
2.7 pH buffer 7.00 (Standard pH buffer Solution) 873812 CPAchem PH107.LS 16 Fabruary 2024
3. This ification is Systam af Unit {S1 Unit)
3.1 Instruments No.2.1 through MNSC-TISI-TIS 17025 Laboratory A of Calibration Ne. 0008
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Lat ¥ ion of Calibration Mo, 0061
3.3 Instruments No.2.3 through NSC-TISITIS 17028 L W of G Mo 0081
3.4 Cerified Reference Materal No. 2.4 to 26 1o Primary method- Hamad call using callbrated
ang The olution
preparation and certified by CPAchem Lid is accredited to 150 17034
and ISQNEC 17025
3.5 Cerlified Reference Material No.2.7 Traceable o BiM RefN HI-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.08,2022;

4, This cedificale was certified anly for the instrument we calibrated,

BIM RefN Hi-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.06.2022, the
Standard Soluticn preparstion and certified by CPAcham Lid =
accredited to IS0 17034 and ISQ/EC 17025

5. This result of callbration was found 2ccurate as shown on date and place of calibration ony.

F-C5-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025
CALIBRATION 0081

Certificate No.: 2302181-001-01
Equipment: oH Mater Resolution:  0.01 pH 1my
Manufacturer: METTLER TOLEDO Maodel: SevenEasy pH
Serial No.: 1230525212 Type: Bench fop
1D No.: UAE WAS.003/2563
Date of Calibration: 24 March 2023 Page 3 of 5
Calibration Results:
1. Calibration of pH Meter | Manual Temperalure Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
BH (mv) mv eH (xmV ) (k)
o 414,120 414 0.00 o.58 2na
2 285614 206 2,00 0.58 200
4 177484 178 4.00 o058 2.00
& 50.160 =8 800 n.s8 2.00
T 0.000 o T.00 n.58 2.00
8 -59.158 -5a B.00 0.s8 200
10 =177.460 =177 10.00 0.58 2.00
12 -295.811 -296 12.00 n.58 2.00
14 414117 -414 14,00 n.58 2,00
2. Calibration of pH Meter with El de (Manual T e at2s°c)
Equipment: pH Electrode Typa: Combined Electrode
Manufacturer: METTLER TOLEDO Maodel: Inlsb Solids
SBarial No.: 1156883 I0.Na. NiA
Parformance of Elactrode systam (Three-FPaint Calibration at pH 4, pH 7 and pH 10}
Ay Indicator Readi
Value WEERR. it hacing Relative Slope (%) Uncertainty Coverage Factor
(@25 °C (pH) pH my (2pH) (k)
4.008 am 1ar - 0.0071 2,00
6.865 686 2z o7.86 0.0075 2.00
10.010 10.01 =180 o766 0.0086 2,00
6.085 8.09 14 - 0.0093 2,00

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate No.: 2302181-001-01 Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter) Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1 °¢c Model:  SevenEasy pH Resolution: 0.1 °¢ Model:  SevenEasy pH
Serial No.: 1230525212 ID No.: UAE.WAS,003/2553 Serlal No.: 1230525212 ID No.: UAE.WAS.003/2553
Manufacturer: METTLER TOLEDO Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 4 of 5 Date of Calibration: 24 March 2023 Page5of 5
Location: Chemical Calibration Laboratory, National Food Institute Calibration point: 15.0, 25.0 and 30.0 i
Environment Condition: Ambient Temperature 25 % + 1 o Calibration result:
Relative Humidity 55 % = 5 % - The probe was Immersed in liquid bath or dry bath to a minimum depth of 120 mm.
- Description of probe, model :  N/A S/N: NfA
Dimension of probe : Diameter 3 mm., Length 120 mm.,
Condition of this results of Calibration: Sheath material :  N/A
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
= The Calibration s determined by comparing with a known temperature uUucC* Reading Standard Corr i Value Uncertainty
from a standard resistance thermometer. o Temperature (°C) ) =(°0)
- The temperature scale in use at this laboratory is the International 15.2 14.999 - 0.2 0.12
Temperature scale of 1990 ( ITS-90 ). 25.2 24.999 -0.2 0.12
2. Reference Standard Instrument : 30.2 29.999 -0.2 0.12
Instrument Madel Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 ABSOSY NATIONAL
Platinum Resistance Thermometer (PRT) 385 509201 TRONURAL | Hrbeedl | i
Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 3415922
3. This certificate is traceable to International System of Units (SI Units).
4, This certificate was certified only for the instrument we calibrated. MNote
5. This result of calibration was found accurate as shown on date and place of calibration anly. - UUC* : Unit Under Calibration
6. Condition of Calibrated iterm :  Good
7. Result of Calibration : without adjustment || After adjustment
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximately 55 %. 2
e el G
F-C5-012 Revision: 01 Date: 20-04-65 F-C5-012 Revision: 01 Date: 20-04-65




Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Electrode Serial No.
Condition:

Customer:

Environment Condition:

Calibration Place:

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

(Mr. Atachai Ngamchanat)
Person in charge

&= DKSH

Certificate of Calibration

CONDUCTIVITY METER Certificate No.:  C24230059

Lab 956 Issued Date: 16 March 2023

16300356 Job No.: KSPR2304472

S| Analytics Page: 1of 2

16070067 Model : LF413T Brand : S| Analytics
In Condition

United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumyvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Temperature 23 *C & 2 c
Humidity 50 %RH + 15 %RH

Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Mr.Atachai Ngamchanat
16 March 2023
In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14

This certificate is traceable to the Sl Units maintained by CRM of NIST(SRM) through
CPA chem Co., Ltd. (ISO/IEC 17034) Certificate No. 838312, 838313, 838316

(Mr. Nitinun Srihawan)
Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (S1). It provi o to
or national o other naticnal standard laboratories.
The measursment uncertainty stated is the expanded which is from the ity multiplied by the ge factor (k=2) o
provida a bevel of of app 95%. It is ined in with the Guide to Exp 1of U in h (GUM).

Thase results may be affected by p
not be reproduced except in full without approval of DKSH Technology Limited.

from i

The results relate only to the items tested, calibrated or sampied. The repon shall

1w Aoy inATuTal dia

DKSH Technology Limited

::: WAL nx :g;.g 1

Phone: +65 2638 7000 Emai: info Webaite: dicsh lﬂﬂﬂ"ﬁ"luﬂ']'Uﬂu

Delivering Growth — in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022

Certificate No.: C24230058 Page: 2of2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty ( + )
Conductivity Solution Reading (k)
25.000 pS/cm 245 puS/cm 0.500 uSiem 2.00 0.21 puSiem
1413.0 wSfem 1403 nSlem 10.0 uSlem 2.00 9.0 pSiem
111.3 mSfecm 108.5 mSicm 2.80 mSicm 2.00 0.67 mS/em
After Adjustment; at 1413 uSicm
Standard Unit Under Calibration Coverage Factor -
Correction Uncertainty (£ )
Conductivity Solution Reading (k)
25.000 uSlem 248 uS/iem 0.200 uSlem 2.00 0.21 wSicm
1413.0 uSlem 1413 uSicm 0.0 uSicm 2.00 9.0 pS/em
111.3 mSlem 108.8 mSicm 2.50 mS/cm 2.00 0.67 mSfem
The End of Certificate
witin Mmooy maTuTall $fin
DKSH Technology Limited
2533 U WU e Tuug mam\::b:ﬂ\;:: :g;% [}
253 Road,
s - \enansluAuA

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022
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Foundafion for Industal Developrment Mational Food Insitute “Honly A N
Food Indusinal Laborstory Semce Cerfer CALIBRATION D0§1
wuilus: KSPR2304472 . . .
aflaedasfia: CONDUCTIVITY METER 7u: Lab 955 vuuauadne: 16300356 Calibration Certificate
AT19day (Fu) ns19EaY (F9)
16 Mar 2023 sun1snsada 16 Mar 2023 RETRTIIRT ] Certificate No.: e ——
Unfi | Lnind Und | Lnnd Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
General Address: 3 Soi Udomsuk 41, Sukhumvit Road,
= ] 1 ANENYIOUATEY = m] Bangchak, Phrakk g, Bangkok 10260
= O 2. mrwdse ( Tedldinoge, nmulu-uanefas) = O
= o 3. @t Ia - ln iefae (On-Off Swicth) = o Page 1 ofa
| [ ‘c ‘l”f"' eypad) E1) ] Equipment: Electronic Balance
= ] 5 wwee (Display, Screen Contrast) = O
Spectrophotometer Manufacturer: METTLER TOLEDO
O o 6.  usedulvivh (Battery Backup) >= 2.5 VDC O O
O O 7. édvwpuBanarugianiiu (Wavelength Control) o O Model: XsR204
8.  mwumARu (Wavelength Check
= = : i g ) o a Serial No.: C117635043
| | 9 wusdrinflauss (UV < 3,000 hour) (] 0o
| O 10.  wmasiuflausi (Visible < 5,000 hour) ] ] ID No.: UAE.WAS.012/2564
O £l 11.  waeiamanuiiiatine (Carousel Module) [m] O
pH Meter and Conductivity Meter Order No.: 2302827
12.  ®uAaTnin ( Electrode and Connection Cable ) .
sl 2! N il 5| Operation No.: 2302827-001
0 1 13.  ssevdsazauu Electrode (Level KCI ) [m] (|
o =) 14.  shilafudanu Electrode (Dust Protection Hood) ] O Date of Receipt: 10 May 2023
0O O 15,  anduBifinTnse (Stand) O O
Turbidirmetsr Date of Calibration: 10 May 2023
o O 16.  mAmeuiidnga (No Sample) O o
17, SEHUNSROIEITRME (>= 2.5 Tafiu 3.0 2
o B ¢ ) = o Calibrated by Mr.Manas somsak Approved by
Automatic titrator G
Specialist ( Mr.Pheraphat Tuanjit )
O O 18.  &nw Piston Burettes O O Manager, Division of Calibration Laboratory
[m| | 19.  Function Rinsing and Dosing 0 O Date of Issue: 18 May 2023 Responsible for the Technical Management Team
O O 20.  szuuvesmuuwuazgUnsoaulsenou O ]
q;mmmh 2 . . ﬁ N The uncertainties are for a confidence probability of approximately 95%
* Electrode Fnaniuafila 26.1°C Thy Control Wat th #25.0 £0.1°C 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 |aboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate may
Mr.Atachai Ngamchanat not be reproduced other than In full except with the prior written approval of the National Food Institute.
v T Ele Service Engineer F-C5-009 Revision: 01 Date: 20-04-65
D#CSH T Limited
g:: ﬂumn'mmﬂmn winnar T mdm“ur;uh:; :m ]
ot s e - ;anaqi‘luﬂququ
Delivering Growth - in Asia and Beyond. CAL-FM-R31-03: 20 Jul 2022
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Foundancn for Industial Develspment© Mational Food Instiute R Nl e Faundarian for Indusinal Development National Food nstie KARAY N TG iE Traes
Food Indusmial Laboratary Senvice Certer CALIBRATION 03&1 Food Industial Lahoratory Service Center CALIBRATION D081
= - - =
Calibration Report Calibration Report
Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer; METTLER TOLEDOD Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Model: XSR204 Resolution: 0.0001 g Model: XSR204 Resolution: 0.0001 g
Serial No.: C117635043 ID No.: UAE.WAS.012/2564 Serial No.: C117635043 ID No.t UAE WAS.012/2564
Capacity: 220 g Capacity: 220 g
Date of Calibration: 10 May 2023 Page 2of 4 Date of Calibration: 10 May 2023 Page 30f4
Environment Condition: ambient Temperature 214 + 02 °C  Relative Humidity: 43.4 = 09 % Calibration Results: (Continued)
Place of Calibration: Balance room {Water Analysis Unit), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration Range: 0- 200g
Condllon;of Equipmemnt s Cortian Calibration Adjustment: Internal Callbration
Condition of This Results of Calibration:
3. Departure from Nominal Value:
1, Calibration Method: NFI Method W-MA-001 In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Ref St fard Model Serial N Calibrated B Certifi N Due Da Nominal Value Standard Value Average Reading Correction uncertainty Coverage Factor
Stendard Weight Class 2 imgto 200y  BS05567572 Tcs M23040535 8 April 2024 L (g - (g ) (£ g ) k
Instrument Model  Serial No.  Calibrated By Certificate No.  Due Date — LLE fAr foed SELLE 2ot
Therma-Hygro Meter 608-H1 NFLETH 018/23 Quality Reborn QR23-0489 21 February 2024 0.01 0.01000 0.0100 0.0000 0.000085 2.00
3. This certification is traceable to 51 UNIT 0.02 0.02001 0.0200 0.0000 0.000085 200
4, This certificate was certified only for the Instrumeant we callbrated, 0.05 0.05000 0.0500 0.0000 0.000085 2,00
5. This result of calibration was found accurate as shown on date and place of calibration enly. 0.1 0.10001 0.1000 0.0000 0.000085 2.00
Calibration Resulits; 0.2 0.20001 0.2000 0.0000 0.000085 200
1. Repeatability of Reading: 0.5 0.50002 0.5000 0.0000 0.000085 200
Nominal Value [ g ) Standard Deviation of Reading {g) L B L0900 30009 LAl 21
100 0.000032 2 2.00002 2.0000 0.0000 0.000086 200
200 0.000032 E] 300003 3.0000 0.0000 0.000087 2.00
5 5.00002 5.0000 0.0000 0.000087 2.00
2. Off-Center Eorort 10 10.00001 10.0000 0.0000 0.000088 200
A mass of 100 g was placed and moved to varlous position on pan, 30 20.00003 20,0000 0.0000 0:000082 200
The balance reading obtained is given in the table.
- 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
1 2 3 4 H 6 | (Maximum Difference)
¢ g )¢9 JJt g )¢ g 3fC 9 3t g ) S
100.0002 | 100.0002 | 100.0002 | 100.0002 | 100.0003 | 100.0002 0.0001 |
F-CS-012 Revision: 01 Date: 20-04-65
F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for inclustal Development National Foad Institure eyl NESE-TIS.TIS 17025 CERTIFICATE OF CALIBRATION
Food Industial Laboratony Service Center CALIBRATION D061

Calibration RePOrt Certificate No.: SP23-021 Page 10f35

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

Certificate No.: 2302827-001-01 Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,

Equipment: Electronic Batance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g Bn.ngknk 10260
Serial No.: C117635043 ID Mo.: UAE.WAS.D12/2564

Capacity: 220 g Location of calibration : Laboratory 315

Date of Calibration: 10 May 2023 Pagadofa
Bl i I (Continued) Equipment :  UV-Vis Spectrophotometer

Calibration Range: 0 -200g

i j * +
Calibration Adjustment: Internal Calibration Manufacturer :  Agilent Technologies
3. Departure from Nominal Value:

Model : Cary 60
Nominal Value Standard Value Average Reading Corraction Uncertainty Coverage Factor
5 &
i s L e R Serial No.: MY 15410009
50 50.00003 50.0000 0.0000 0.00011 2.00
55 55.00005 55.0000 0.0000 0.00012 2,00 .
1D No. : N/A

60 60.00004 60.0000 0.0000 0.00012 2,00

65 65.00005 65.0000 0.0000 0.00013 2.00

70 70.00006 70,0001 -0.0001 0.00013 2.00 Becelved Date::  20/MRy: 20253

75 75.00008 75.0002 -D.0001 0.00013 2.00

80 80.00007 80.0002 -0.0001 0.00014 2.00 Calibration Date : 20 May 2023

85 85.00008 85.0002 -0.0001 0.00014 2.00

a0 90.00010 90.0002 -0.0001 0.00015 2.00 Issue Date : 23 May 2023

100 100.00006 100.0002 -0.0001 0.00016 200

120 120.00003 120.0002 -0.0001 0.00018 2.00 Condition Instrument :  Good

150 15000008 150.0002 -0.0001 0.00021 200

200 200.00016 200.0003 -0.0001 0.00028 200 Calibrated by :

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

The ealibration: result s applied only 1o the sbave calibrated item and was found accurate a= shown on date and place of calibration only,

The pahility of the v and its biliry o ized national ! and to the unit of measurement realized at the corresponding

naticnal dards lab . This may not be rer other than in full except with the prior weilten approval of the DQE Services Co., Lid,

The reperted uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage factor &,
providing a level of confidence of approximately 95 %,

==---- End -~
F-C5-012 Revision: 01 Date: 20-04-65 FM-708-02 RO1 11172021
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DOE Services Co.,Ltd.

DQE SEWiCES 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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 e
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-0)]1 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 om.

Scan Speed of UUC : 60 nm/min

Scan Interval of UUC :  0.15 nm.

Resolution of UUC: Photometric  0.0001 Abs.

Wavelength 0.1 nm.

FM-TOE-0Z RO1 171142021

ensslamuny

DOE Services Co.,Lid.
DQE Services 2o Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 -4
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com sscmuns itezs
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
= 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
440 0.5607 0.5577 0.0030 0.0034 2.00
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
s 0.5236 0.5184 0.0052 0.0029 2.00
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
g 0.5191 0.5159 0.0032 0.0031 2.00
1.0003 0.9980 0.0023 0.0033 2.00
1.9987 1.9917 0.0070 (LODET 2.00
0.0000 0.0000 0.0000 0.0028 2.00
450 0.5523 0.5501 0.0022 0.0030 2.00
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
635 0.5601 0.5585 L0016 0.0031 2.00
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
v
enEslunugu




DQE Services Co. Lid.

DQE i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B\ 4
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NacTsia 1720
REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) (Abs) (Abs) (Abs) 3
0.0000 0.0000 0.0000 0.0050 2.00
a0 0.7478 0.7436 0.0042 0.0058 2.00
0.0000 0.0000 0.0000 0.0050 2.00
7 0.8686 0.8648 0.0038 0.0064 2.00
0.0000 0.0000 0.0000 0.0050 2.00
1 0.2912 0.2908 0.0004 0.0052 2.00
0.0000 0.0000 0.0000 0.0050 2.00
0 0.6448 0.6398 0.0050 0.0058 2.00

FM-T08-02 ROT 171172021

ensslamuny

DOQE Services Co.,Ltd.
DQE Boriices 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprac, Ladprao, Bangkok 10230 :
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com ringilbibiod
REPORT OF CALIBRATION
Certificate No, : 5P23-021 Page 5of5
Wavelength Accuracy :
CRMzs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) .} {nm.) (nm.) k

241.72 242.0 -0.28 0.1%8 2.00

279.45 279.5 -0.05 0.18 2.00

287.81 287.5 0.31 0.18 2.00

334.06 3335 0.56 0.18 2.00

360,93 360.3 0.63 0.18 2.00

418.59 418.0 0.59 0.18 2.00

445.94 4453 0.64 0.18 2.00

453.66 453.0 0.66 0.18 2.00

460,02 459.6 0.42 0.18 2.00

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 7485 0.05 0.18 2,00

807.03 807.0 0.03 0.18 2.00

§79.28 879.5 022 0.18 2.00

Remark : - ULC = Unit Under Calinration

- NfA = Not Avainble

- The result expanded uncertainty of measurement U fs stated as the standand i of

liplied by the coverage factor &,

which for n normal distribution

P i0 0 coverage ity of approximately 95%

- * Indicates non TISI accredited

- End of Certificate -

FM-708-02 RO1 1711/2021
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DQE Services Co.,Ltd, DQE Services Co.,Lid.

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

DQE 2 32 Soi Ladprao-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services

Phone : +66 (002 538 2054, Email : dgeservicesinfo@gmail.com :amﬂl-"lng':m- Phone : +66 (0)2 538 2054, Email ; dgeservicesinfo@gmail.com

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certificate No.: SP23-007 Page 1 of 5 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
1D 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

Condition Instrument : Used

Calibrated by :

{ Mr.Tanawut Ritmidac Ms, Chonthicha Sangngem
Technical Manager Quality Manager

The colibration result is applied only to the sbove calibrated item and was found accurate as shown on date and place of calibration only.

The bility of the lak v and its hility 1o gnized national and 10 the unit of measurement realized at the corresponding

national 1 t y. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co,, Lid.

nasluauau

FM-T708-02 ROT 1/11/2021

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

Spectral Band Width of UUC : 4.0 nm.
Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

wnasluaugu

FM-T08-02 RO1 1/11/2021




DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprac, Ladprao, Bangkok 10230
Phone ; +66 (0)2 538 2054, Email ; dyeservicesinfo@gmail.com pscTslns 11028
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page Jof 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
i 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 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
= 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2,115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
o 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5191 0.518 0.0011 0.0031 2.00
e 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2,00
su0 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 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 2.00
e 1.0512 1.052 -0.0008 0.0030 2.00
]
1.9294 1.923 0.0064 L %sj m%u

FM-T708-02 ROL 1/11/2021

DQE Services Co.,Ltd,
DQE . 32 Soi Ladpran-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com HAC LT ks
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
535 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.743 0.0048 0.0057 2.00
557 0.0000 0.000 0.0000 0.0050 2.00
- 0.8686 0.861 0.0076 0.0059 2.00
g 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.291 0.0002 0.0051 2.00
150 0.0000 0.000 0.0000 0.0050 2.00
0.6448 0.639 0.0058 0.0055 2.00
Y
wnasluaugu

FM-T0E-02 RO1 1/11/2021




DQE Services Co,,Lid,
DQE i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services 27
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Hscainsneae
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241,54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 2EE.0 0.70 0.18 2.00
33422 3335 0.72 0.18 2.00
361.26 300.5 0.76 .18 2.00
418.48 4178 0.68 0.21 2.00
446.70 4459 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 2,00
440.74 440.0 0.74 0.18 2.00
47222 471.5 0.72 0.18 2.00
513.70 5130 0.70 0.18 2.00
528,72 528.0 0.72 0.18 2.00
574.60 574.0 .60 0.18 2.00
585.48 584.6 .88 0.20 2,00
684.63 684.0 0.63 0.18 2.00
740.27 740.0 027 0.20 2.00
748.28 747.5 0.78 018 2.00
807.16 806.5 0.66 0.18 2.00
879.70 879.0 0.70 0,18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded unceriainty of measurement LY Is siated as the siandard uncenainty of measurement multiplied by the coverage factor &,

which for o normal distribution iy wa 5 bability of spproxi 95%

= * Indicates non TISI accredited

DQE Services Co.,Ltd.

DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2034, Email : dgeservicesinfo@gmail.com Nateims T2t
CERTIFICATE OF CALIBRATION
Certificate No. :  SP23-008 Page 1 of 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 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No. : 21E22-009

ID No. : UAE.WAT.051/2564

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument : Used

Calibrated by :

{ Mr.Tanawut Ritthidach ) { Ms. Chonthicha Sangngem )

Technical Manager Quality Manager
The calibration result is applied only 10 the above calibrated {tem and was found accurate as shown on date and place of calibration only.

The bility of the Jat v and its bility to ized national |

and to the unit of measurement realized at the corresponding

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

- End of Certificate -

nasluauau

FM-703-02 ROT 1/11/2021

wnasluaugu
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DQE Services Co.,Ltd.

DQE

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

Services

WSC-TISLTIS 17025
CALIBRATION 0204

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

REPORT OF CALIBRATION

Certificate No.: SP23-008 Page 2of 5
Environment Condition : Ambient Temperature 25+ 5 e
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. 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 : 200 nm/min

Scan Interval of UUC: 0.1 nm,

Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

nasluauau

FM-708-02 RO 1/11/2021

DQE Services Co.,Ltd.
DQE Seryvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprac, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com acTane 7aae
REPORT OF CALIBRATION
Certificate No. : SP23-008 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 0.000 0.0000 0.0028 2.00
- 0.5787 0.574 0.0047 0.0031 2.00
= 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.182 0.0080 0.0080 2.00
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 2.00
2.1229 2.114 0.0089 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
e 0.5236 0.520 0.0036 0.0030 2.00
0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
S 1 0.5191 0.516 0.0031 0.0031 2.00
1.0003 0.997 0.0033 0.0033 2.00
1.9987 1.991 0.0077 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.550 0.0023 0.0030 2.00
790 1.0809 1.078 0.0029 0.0030 2.00
2.0391 2.032 0.0071 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.558 0.0021 0.0031 2.00
e 1.0512 1.049 0.0022 0.0030 2.00
1.9294 1.922 0.0074 L %sj Jj_ﬁqﬂﬁu

FM-T08-02 ROT 171142021




DQE Services Co.,Ltd.
: 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
DQE services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NecTaty e
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Caorrection Uncertainty Coverage factor
(nm.) {Abs) (ADbs) {Abs) (Abs) k
i 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.744 0.0038 0.0057 2.00
557 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.863 0.0056 0.0059 2.00
e 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.290 0.0012 0.0051 2.00
350 0.0000 0.000 0.0000 0.0050 2.00
B 0.6448 0.639 0.0058 0.0055 2.00
]
nasluauau

FM-T0B-02 ROT 1/11/2021

DQE Services Co.,Lid.
DQE Soivices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 "
Phone 1 +66 (002 538 2054, Email : dgeservicesinfoi@gmail.com R Tl
REPORT OF CALIBRATION
Certificate No. : SP23-008 Page 50of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) L3

241.72 241.0 0.72 0.18 2.00

279.45 2788 0.65 0.18 2.00

287.81 287.9 -0.09 0.18 2.00

334.06 3335 0.56 0.18 2.00

360.93 360.5 0.43 0.18 2.00

418.59 418.0 0.59 0.18 2.00

445.94 445.8 0.14 0.18 2.00

453.66 453.0 0.66 0.18 2.00

460.02 459.5 0.52 0.18 2.00

536.59 536.5 0.09 0.18 2.00

637.98 638.0 -0.02 0.18 2.00

431.38 430.6 0.78 0.18 2.00

472,50 472.0 0.50 0.18 2.00

51347 513.0 0.47 0.18 2.00

528.88 528.5 0.38 0.18 2.00

573.17 573.% -0.53 0.18 2.00

585.35 585.0 0.35 0.20 2.00

684.40 684.0 0.40 0.18 2.00

740.72 740.5 0.22 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 : - ULIC = Unit Under Calinration

= NiA = Not Avaiable

= The resull expanded uncertainty of U is stated as the standard inty ol iplied by the coverage factor &,

age p ity of 05%

which for a normal distributi s to

= * Indicates non TISI accredited v
ngorconnene- NENIHAILAN
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TISTA

Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AAZA0FS, Seral No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. S2-MEBT08640
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsukdd, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

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

2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mg/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/l at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 me/l
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 me/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 me/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, “PanReac AppliChem”
Cadmium Lot No. 1152457, Chromiurm Lot No. 1793249, Copper Batch No. T1170984, lron Batch No. T126087A,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T270178A, Zinc Batch No, T8201404A
AMBIENT CONDITIONS : Temperature 22 °C  Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference

Material traceable to National Institute of Standards and Technology ( NIST ) by W Chemistry
Laboratory. The results are attached herewith. T

Calibrated by 1.. ssssaria

m)

Approved by..... S

( da,
Seolr TS e
Acting Director of Analytica emistry Laboratory

Ref. 2015266012600366001
Issued Date : 15 February 2023

2. e

( Mr. Atipat Ratana )
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1. Noise Level

Element Cd cr Cu Fe Pb Mn i Zn
0.0020 0.0000 0.0008 0.0000 -0.0009 0.0021 -0.0016 -0.0022
0.0015 0.0006 0.0005 -0.0009 | -0.0014 0.0018 0.0002 -0.0023
0.0014 0.0006 0.0010 -0.0009 0.0015 0.0008 -0.0004 | -0.0015
0.0021 -0.0008 0.0013 -0.0010 0.0005 0.0005 -0.0008 | -0.0004
0.0020 -0.0012 0.0004 0.0003 -0.0004 0.0001 -0.0024 -0.001
0.0021 -0.0011 0.0011 0.0003 0.0006 0.0009 -0.0002 | -0.0013
0.0017 -0.0009 0.0001 -0.0015 0.0010 0.0007 0.0001 -0.0016
0.0024 -0.0012 0.0004 -0.0002 0.0008 | -0.0005 | -0.0012 | -0.0019
0.0011 -0.0002 0.0015 -0.0004 0.0004 0.0008 | 00003 | -0.0017
Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 -0.0009 | -0.0024
0.0019 -0.0004 0.0004 0.0000 0.0006 0.0010 | -0.0005 | -0.0016
0.0016 -0.0025 (0.0003 0.0005 0.0009 -0.0004 -0.0013 -0.0016
0.0018 -0.0014 0.001 -0.0009 -0.0006 0.0010 -0.0004 -0.0017
0.0019 -0.0006 0.0011 -0.0008 0.0011 0.0004 -0.0003 -0.0005
0.0024 0.0003 0.0005 -0.0012 -0.0002 0.0012 -0.0006 -0.0011
0.0025 -0.0012 0.0006 -0.0007 0.0002 0.0014 -0.0012 -0.0013
0.0020 -0.0014 0.0009 -0.0018 0.0003 0.0012 -0.0012 -0.0013
0.0010 -0.0015 0.0002 0.0004 0.0017 0.0011 -0.0018 -0.0013
0.0016 -0.0011 0.0013 0.0003 0.0007 0.0026 -0.0006 -0.0006
0.0001 -0.0007 0.000% -0.0003 0.0008 0.0008 0.0000 -0.0001
Average Absorbance 0.002 -0.001 0.001 0.000 0.000 0.001 -0.001 -0.001

Continue 2/5
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2. Precision

2/5

MTC. ACL. No. 387 / 66

Element

Conc.

{rmg/L)

Absorbance

Ave. sD
Abs.

BRSO

Cd

0.02

0.0085

0.0084

0.0090

0.0089

0.0089 | 0.0090 | 0.0086

0.0092

0.0090 | 0.0089 | 0.009] 0.0003 | 2.88

0.30

0.0993

0.1001

0.1007

0.1004

0.1004 | 0.0995 | 0.0997

0.0998

0.0999] 0.0996 | 0.100] 0.0005 | 0.45

0.70

0.2238

0.2229

0.2244

0.2249

0.2243 | 0.2233 | 0.2235

02231

0.2251 0.2240 | 0.224] 0.0007 | 0.33

0.10

0.0088

0.0087

0.0094

0.0086

0.0086 | 0.0091 | 0.0099

0.0095

0.0076 | 0.0085 | 0.009] 0.0006 | 7.25

0.30

0.0257

0.0265

0.0255

0.0270

0.0266 | 0.0258 | 0.0261

0.0262

0.0274] 0.0262 ] 0.026] 0.0006 | 2.25

0.70

0.0573

0.0590

0.0580

0.0576

0.0578 | 0.0579 | 0.0593

0.0599

0.0586 | 0.0594 | 0.058 | 0.0009 | 1.51

Cu

0.05

0.0083

0.0084

0.0084

0.0075

0.0086 | 0.0086 | 0.0081

0.0080

0.0087 | 0.0092 | 0.008] 0.0005| 5.45

0.30

0.0430

0.0444

0.0426

0.0429

0.0435 | 0.0432 | 0.0428

0.0441

0.0427 | 0.0436 | 0.043] 0.0006 | 1.41

0.70

0.0981

0.0992

0.0990

0.0997

0.0977| 0.0986 | 0.09%0

0.0982

0.0988 | 0.0980 | 0.099] 0.0006 | 0.63

Fe

0.10

0.0109

0.0104

0.0087

0.0100

0.0087 | 0.0094 | 0.0102

0.0092

0.0094 ] 0.0100| 0.010} 0.0007 | 7.53

0.50

0.0456

0.0442

0.0450

0.0444

0.0450 | 0.0455 | 0.0455

0.0441

0.0446 | 0.0444 | 0.045] 0.0006 | 1.27

1.00

0.0904

0.0901

0.0891

0.0876

0.0873 | 0.0901 | 0.0876

0.0886

0.0872] 0.0901 | 0.089] 0.0012 | 1.38

Pb

0.20

0.0093

0.0099

0.0104

0.0102

0.0104 | 0.0109 | 0.0102

0.0103

0.0115) 0.0117 | 0.010] 0.0007 | 6.85

Q.70

0.03a4

0.0336

0.0336

0.0328

0.0338 | 0.0346 | 0.0336

0.0331

0.0343 | 0.0350 | 0.034 | 0.0007 | 2.02

1.50

0.0709

0.0718

0.0706

0.0713

0.0698 | 0.0718| 0.0712

0.0713

0.0715| 0.0719 | 0.071} 0.0006 | 0.90

0.05

0.0115

0.0130

0.0131

0.0127

0.0135 0.0136 | 0.0124

0.0133

0.0124 0.0130] 0.013] 0.0006 | 4.88

0.30

0.0709

0.0700

0.0714

0.0704

0.0700| 0.0705 | 0.0714

0.0698

0.0694 | 0.0700 | 0.070| 0.0007 | 0.96

0.70

0.1619

0.1633

0.1646

0.1638

0.1646 | 01614 | 0.1632

0.1614

0.1636 | 0.1652 | 0.163 | 0.0014 | 0.83

Ni

0.10

0.0113

0.0105

0.0113

0.0114

0.0110| 0.0113 | 0.0117

0.0112

0.0107| 0.0117 | 0.011} 0.0004 | 3.45

0.50

0.0509

0.0517

0.0508

0.0502

0.0517 | 0.0516 | 0.0516

0.0523

0.0518 0.0503 | 0.051] 0.0007 | 1.36

1.00

0.0997

0.1006

0.1006

0.1006

0.0996 | 0.0998 | 0.1007

0.1000

0.1013 | 0.0999 | 0.100] 0.0006 | 0.55

Zn

0.05

0.0315

0.0309

0.0322

0.0304

0.0325%| 0.0312 ] 0.0313

0.0319

0.0308 | 0.0311 | 0.031] 0.0007 | 2.35

0.30

0.1705

01728

0.1688

0.1693

0.1711| 01704 | 0.1704

0.1707

0.1708] 0.1688 | 0.170] 0.0012| 0.70

0.70

0.3559

0.3572

0.35a8

0.3560

0.3559 | 03550 | 0.3579

0.3552

0.3574| 0,3573| 0.356] 0.0011 | 0.31

Continue 3/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Centlficate and publicity of the results except in full are prohibited unless wiitten permission is cbtained from the governor of TISTR,

A-TISTR
Request No. 25-66 / 0323 3/5 MTC. ACL. No. 387 / 66
3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element | Standard Value of RM Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/1) {mg/) (mg/l) (96) (mg/1)
0.02002 0.021 0.001 4.90 + 0.005
cd 0.30030 0.298 -0.002 0.77 + 0.005
0.70070 0.675 -0.026 3.67 + (.008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Elerment | Standard Value of RM Reading Error of Measurement | Error of Measurement | Uncertainty
{mg/l) {me/l) {me/l) (96) (mg/)
0.1001 0.101 0.001 0.90 + 0.009
Cr 0.3003 0.293 -0.007 243 + (.012
0.7007 0.648 -0.053 7.52 + 0.023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Elermnent | Standard Value of RM| Reading Errar of Measurement | Error of Measurement | Uncertainty
(me/1) {mg/l) {mg/) (%) (mae/)
0.050 0.046 -0.004 8.00 + 0.003
Cu 0300 0.289 -0.011 3.67 + 0.009
0.700 0.674 -0.026 3.71 + 0.020

Continue 4/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Head Office

35 Mu 3 Tarbon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthanl 12120, Thaland
Tel. (66) O 2577 9000
Fax. (66) 0 2577 9009

E-mail : rurmpaigtistrorth Websiteswwwtistr.orth

Office/Laboratory

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66} 0 2323 9165

E-rmall : mtcgtistrorth

Sai 1C, Bangpoo Industrial Estate, Sukhurmuit Foad,
Arnphoe Muang, Changwat Samutprakan 10280, Thailand

FM.BLMTC.002 Rev.d
Office
195 Phahoryothin foad, Chatuchak, Banglkok 10800,
Thalland

T}i@ﬂl Lgizﬂf,!uﬁﬂszzs. 5217

E-mall : sumaleegtistr.onth

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibitee unless written permission is chiained from the govemor of TISTR

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoa Khleng Luang,
Changwat Pathumthanl 12120, Thalland

Tel. (66} 0 2577 9000

Fax_ (66) 0 257

E-rnail : rumpai@tistr.orth Websitewwaw tistr.orth

7 2009

Office/Laboratory
Solb 1C, Bangpoo industrial Estate, Sukhumvit Road,
Arnphos Muang, Chanewat Sanutprakan 10280, Thailand

Tel, (66) 0 2323 1672-80 ext. 115, 116
Fax. (66 0 2323 9165

E-mail : micgtistr.orth

Office

FM.BLMTC.002 Rev.d

196 Phahoryothin Road, Chatuchak, Bangkok: 10900,

Thalland

—F‘E\mmi‘géﬁmq“ 5225, 5217

E-mall : sumaleegtistr.orth




ATISTR

Request No.

25-66 / 0323 4/5

MTC. ACL. No. 387 / 66

3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.
Elernent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/1) (rng/l) (rng/l) (%) {me/l)
0.100 0.095 -0.005 5.00 + 0.014
Fe 0.500 0.474 -0.026 5.20 + 0.016
1.000 0.950 -0.050 5.00 + 0.029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Elernent | Standard Value of RM|  Reading Error of Measurement | Error of Measurement | Uncertainty
(ma/) (me/l) (me/U) (96) (me/)
0.200 0.207 0.007 3.50 + 0.014
Pb 0.700 0.673 -0.027 3.86 + 0.030
1.500 1.417 -0.083 5.53 + 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Eternent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/) (rma/1) (96) (rme/1)
0.04995 0.046 -0.004 7.91 + 0.005
Mn (.29970 0.294 -0.0057 1.90 + 0.007
0.69930 0.694 -0.0053 0.76 +0.014
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Element | Standard Value of RM| Reading Error of Measurernent | Emor of Measurement | Uncertainty
(mg/1) (mg/l) (mg/1) (%6) (me/l)
0.1001 0.103 0.003 2.90 +0.013
Ni 0.5005 0.501 0.001 0.10 + 0.018
1.0010 0.987 -0.014 1.40 = 0.032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Readine Error of Measurement | Emor of Measurement | Uncertainty
{mg/l) (mg/) (me/) (%) {me/l)
0.050 0.046 -0.004 8.00 +0.013
Zn 0.300 0.311 0.011 3.67 +0.013
0.700 0.665 -0.035 5.00 + 0.019

Remnark : The reparted uncertainty Is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by 1...

G
2.}

(Mr. Atipat Ratana)

:
Senioqwme'ﬁ‘lcer

ng)

Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
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Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettier Toledo
Model : XSR205
Serial No. : C0o09071872
ID No. : UAE WAO,012/2563
Submitted by : United Analyst and Engineering Consulant Co,,Ltd.

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

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15 "C 10 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Man Pattanapongpaiboon

Approved by :
Approved Signatory

() Pornthippa Tameyakul
() Malee Butkruea
(,7) Suwit Imjai

Issue Date : 2 May 2023

The Uncertainties are for a confidence probability of approximately 95%

I'his certificate muy not be reprsduced other thitn in full. except with the prior writlen

Approval of the head of Corpornte Services 3@ Equipment Calibration and Testing Services

renanslarunu
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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-OBG1 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOO7 MM-0010-22 20 Jan 2024

2. This certificate is valid only ta 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 &1 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
(g) (g) (g) (£mg) (k)
B0 £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

wonanslas




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

Result of calibration
2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The welghing machine reading error obtained is given in the table

Maximum difference between

A, I\\:\'_—//_/',’b_

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3§ &

CORMORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES f{///:_:"\_::::.:—?
334 PATTANAKARN ROAD SO I8, SUANLUANG, SUANLUANG BANGKOK (0250 it

NSC.TISI-TIS1T025

TEL, 1-2717-3000-20  FAX_(-2719-9484 CALIBRATION 0600

Cert.No.: 23MM113
Page.: 10of 3

Certificate of Calibration

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) (g) (g) (g)
-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) (g) (a9) (tmg) (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 0.015 209

1 1.00001 -0.00001 0.018 2.04

5 5.00003 -0.00003 0.026 2.00

20 20.00008 -0.00008 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 0.18 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 %,

-00o-

onanslun
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Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR205

Serial No. : C210685394

ID No. : UAE WAD.010/2565

Submitted by : United Analyst and Engineering Consulant Co.,Ld,
3 Boi Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location : Balance Room

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
() Pornthippa Tameyakul

{ ) Malee Butkruea
(") Suwit Imjai

Issue Date :

26 April 2023
26 April 2023

15°Cto 40 °C
30 % to 90 %

Man Pattanapongpaiboon

Approved Signatory

2 May 2023

The Uneertainties are for a confidence probability of approximately 95%

This certifi

Approval of

e head of Corporute Serviees 3 1 Equipment Calibration and Testing Services

e miy not be reproduced odher than in full, except with the prior weltten

tenanslumuny




Equipment : Electronic Balance
Condition As-Received : Used Iltem
Reference : 2304-04590C-2

Procedure used :-

Cert.No.: 23MM113
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.
1) Standard Weight Set (E2) 15884 24053 70RCOO7 MM-0010-22

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 Intemnal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g to 220 g Reseolution 0.0001 g
Before Adjustment :
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (mg)
B8O 79.99992 +0.00008 0.16
200 199.9295 +0.0005 0.29
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 0.00004

Coverage
Factor
(k)
2.00
2,00

1ena1s

Due date
20 Jan 2024

Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2304-04590C-2
Result of calibration 7 3 B 3

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

2. Effect of off center leading T ' S
A mass of 100 g was placed to various position on the pan. 2 < - > [0)[O)]

The weighing machine reading error obtained is given in the table Front Frant Front
Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (g) (g) (g) (g) (g)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
(9) (g) (g) (tmg) (k)
Unload 0.00000 0.00000 0.014 2.1
0.05 0.04999 +0.00001 0.015 2.09
0.1 0.09995 +0.00001 0.015 2.07
1 1.00000 0.00000 0.018 204
5 5.00000 0.00000 0.026 2.00
20 20.00002 -0.00002 0.045 2.00
a0 50.00002 -0.00002 0.080 2.00
80 80.00002 -0.00002 0.15 2.00
100 100.0000 0.0000 017 2,00
150 150.0000 0.0000 0.29 2.00
200 199,9999 +0.0001 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 %.
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CALIBRATION DEO9

Date of Issue
Site Calibration

Customer

Place of Calibration

Description

Model

Serial No.

ID.No.

Date of Receipt
Date of Calibration

CALIBRATION CERTIFICATE

Jul 21, 2023
Order No.

United Analyst and Engineering Consultant Co., Lid. (UAE)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok, 10260

1350, 1352 Sutthissrmwinitchai Rd, Dindaeng, Bangkok 10400. (Calibration Room)

Oven

UF55
B222.2772
Jul 19, 2023
Jul 19, 2023

Cert No. 2372801
23070363

Environment
Temperature (Min}) 247 °C (Max) 253 *C
Relative Humidity (Min) 473  %RH (Max) 589  %RH

Calibration Method
WI-17 : The referance thermometer was placed into the chamber and measurement was performed based on AS-2853,
The temperature scale in use al this laboratory Is tha International Temperalure Scale of 1990,

Standard
1) Data Acquisition with Sensor Model 349724 S/N. MY52003190, Certificate No. QR23-1303, Calibrated by

Quality Rebom Co., Ltd., ONAC Calibration No. 0292. Due Date May 15, 2024.
This certificate is traceable to S| unit.

Page 1 of 4

This cerificate iz issued in accordance with the conditions of Thermology Laboratory. The traceability to recognised national standerd and the
Isboratory This certificate may not be reproduced other than in full except with

unit of t realisad at ing nationzl

the prior written approval of laboratory.

naslisuau

CALIBRATION CERTIFICATE

Cert No. 23/2801
Order No. 23070363

Date of Issue Jul 21, 2023

Site Calibration

Results (without adjustment)

Om e
H
#8.0) v
7
c 3
“:‘a b L
w
Position of reference th were placed

=
(5]

1). Dimension (W x L x H) is 40 x 33 x 40 cm.
2). Stability - greatest one half of difference between max peak and min peak of each reference probe

measured temperature obtained during the calibration interval.

3). 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 tima as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be localed at the geometric center of the chamber.

Page 2 of 4
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CALIBRATION CERTIFICATE

Date of Issue Jul 21, 2023 Cert No. 23/2801
Site Calibration Order No. 23070363

Results (without adjustment)

uuc uuc Reference Stability Uniformity Uncertainty
Satting Reading Thermometer
(°C) (*c) (°C) x(c) ('c) *('C})
Position 1 |  104.044
Paosition 2 104.082
Position 3 104.312
| Position 4 104.311
104.0 104.0 [ Paosition 5 104.406 0.081 0.971 0.38
Fosition & 104.074
Position 7 103.562
;E Position 8 103.937 [
| Position 9 104.438 |
uuc uuc Reference —"_Slabillty Uniformity Uncertainty
Setting Reading Thermometer
(°C) (°C) {c) +(°C) ("C) *(°C)
Position 1 179.769
Position 2 179.627
Position 3 180.133
Paosition 4 180.181
180.0 180.0 Position 5 180485 0.123 1.2563 0.44
Position 6 179.843
Position 7 179.688
Position 8 179.229
Position 9 180440 |
Page 3 of 4
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Tel: 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co NSC-TISI-TISI7025
CALIBRATION D109
Date of Issue Jul 21, 2023 Cert No. 23/2801
Site Calibration Order No. 23070363

The stability and uniformity was taken into tin the

uncertainty stated.
The above results are valid exclusively for calibration samples as mentioned in the report.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of cor of appr ly 95%. The uncertainty evaluation has been carried out in

accordance with ONAC requirements.

APPROVED SIGNATORY :
[ 1 MR. PRAJUCKPETCH THONGSOOKCHOTE
[ 1 MR.DAMRONG MULSING
[ ] MR.JATURAPAT THONGSOOKCHOTE

Page 4 of 4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;{:w

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES E 3
3344 PATTANAKARN ROAD 801 |5, SUANLUANG, SUANLUANG BANGKOK 0230

TEL. 0-271 7-3000-29  FAX_ (0

2 "
NEC-TIS-TISITORS
CALIBRATION 0408

Cert. No.: 23TM249

Page: 1 of 3
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAD.015/2561
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 : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : (26 + 10 ) i
Relative Humidity : (50+30)%
Calibrated by : Preecha Hiahib
Approved by :

Approved Signatory
{ ) Pornthippa Tameyakul
(/} Malee Butkruea
() Suwit Imjai
Issue Date : 24 February 2023
The Uncertainties are for a confidence probability of approximately 95%
This ;I:u. nay not be reproduced other |I|u_r| in ||.:-: L except with the |‘.!|ur: ritien
Approval of the liead of Corpornte Sérvices 3: Equipment Culibration and Testing Services
1
wnaslunIuAy
A DD514786

Equipment : BOD Incubator Cert. No.: 23TM248
Condition As-Received : Usead Item Page: 20of 3
Reference : 2302-02970C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement
method with Data Acguisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-20.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013711 22LM83 02 Jul 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 : Not Available Environment during calibration
[ ~_ | Beginning Finished
{2 . Temp. ( °C ) 29 31
1 T REL. Humid. ( % ) 63 67
1 g i AC Supply { Volt ) 220 220
H ?H}Z
r $ s 8 Position : ’T;‘Ns:f‘
T wh, JHe / 7 22-18RTD-2/1
~aT 2 18RTD-2/2
3 18RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 18RTD-2/4
a= 10 em B 0.62 i 5 18RTD-2/5
b= 10 em W= 12 i 3] 18RTD-2/6
c= 10 em H= 12 - 7 18RTD-2/7
Capacity = 0.88 m? B 18RTD-2/9
9 (ref.) 18RTD-2/9
1
enansluaan
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Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received : Used ltem Page: 30of 3
Reference : 2302-02970C-1
Result of Calibration :- { * ) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall Ungartainiy| Coverage
Point Setting Reading stability uniformity Variation Factor
(*c) (°c) (c) (x°C) (*C) (c) (£°C) k
20.0 20.0 19.3 0.32 0.57 1.0 0.60 2
Calibration Measured Temperature { °C }
Point Position
{°C} 1 2 3 4 5 6 7 8 9 (ref.)
200 20.088 19.916 20.388 19.976 19.973 19.838 19.837 18.821 19.948

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensar.
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.
UucC* : 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 uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES = 3
5344 PATTANAKARN ROAD SO1 |8, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-271 7-3000-29  FAX.0-271

Q484 CALIERATION 0008

Cert. No.: 23TM249

Page: 1 of 3
Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAD.015/2561
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 : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : (26 + 10 ) i
Relative Humidity : (50+30)%
Calibrated by : Preecha Hiahib
Approved by :

Approvea signalory
{ ) Pornthippa Tameyakul
(/} Malee Butkruea
() Suwit Imjai
Issue Date : 24 February 2023
The Uncertainties are for a confidence probability of approximately 95%
This ieate may not be reproduced other |I|u_r| in ||.:-: L excepr with the prior writen
Approval of the head of Corpornte Services 3 - Bquipment Calibration and Testing Services
1
\enas luAUA
A DD514786




Equipment :

Condition As-Received :

Reference :
Procedure Used :-

BOD Incubator
Used ltem
2302-02970C-1

Cert. No.:

23TM2489

Page: 2 of 3

Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on |TS-20.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument
1 ) Data Acquisition

Model Serial No.
MY57013711
2. This certificate is valid only to the item calibrated on date and place of calibration.

34972A

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

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

{ *) Without Adjustment
Temperature Source
Naot Available

- Oy

Probe Installation Details :

a= 10 cm
b= 10 cm
c= 10 cm

Cert. No.
22LM93

Due Date
02 Jul 2023

Dimension of Chamber :

D= 0.82
W= 1.2
H= 1.2
Capacity = 0.89

m
m
m
m

Equipment : BOD Incubator Cert. No.: 23TM249

Condition As-Received : Used ltem Page: 30of 3

Reference : 2302-02970C-1

Result of Calibration :- { *) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuct uuc* Temperature Temperature Overall Ungartainiy| Coverage
Paint Setting | Reading stability uniformity Variation Factor
(°c) (°c) (°Cc) (x°C) (*C) (c) (£°C) k
20.0 20.0 19.3 0.32 0.57 1.0 0.60 2

Calibration Measured Temperature ( °C )
Point Position
{°C} 1 2 3 4 5 6 7 8 9 (ref.)
200 20.088 19.916 20.388 19.976 19.973 19.838 19.837 18.821 19.948

Environment during calibration
- | Beginning Finished
28 31
REL. Humid. ( % ) 63 67
AC Supply ( Volt ) 220 220
Position : Rt St
ID No.:
i 22-18RTD-2/1
2 18RTD-2/2
3 18RTD-2/3
4 18RTD-2/4
5 18RTD-2/5
3] 18RTD-2/6
7 18RTD-2/7
8 1BRTD-2/8
9 (ref.) 18RTD-2/8
' \
enasluaIuns

e A4 ANCAT

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,
UucC* : Unit Under Calibration

MNote @ 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 %.
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H k N N P\ Hanna Instruments (Thailand) Ltd. S0=-% H P\ N N k
instruments  410/67-68 Soi Ratchadapisek 24, Ratchadapisek R4., Sar k. ;‘—:ﬁ/‘_'-_""‘xgl iﬁi?é Aeeneoiren instruments Certificate No. : HIT-2318-0547
ke kok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 {"//E\‘H\\‘\; AL RATN LARRATOR
Huaykwang, Bangkol 10 Tel: 0-2 ax: 0-2541- KO P, Page : 2 of 2
Certificate No. : HIT-2318-0547 Condition of this calibration result
Page: 1 of 2 Reference Standard Instruments:
CERTIFICATE OF CALIBRATION Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
Favioments COD Test Tube Heater 34970A MY 44065265 WEK2207-065-1 WK Electric Co., Ltd.
b Switeh Unit .
Meter Maodel : HIZ39800-02 Serial No. : 1147807
Tube Heater : 25 Vial Capacity Accuracy : +276
e ¥ Calibration Result:
Temperature Range : -10 °¢ 1o 160 °C Temperature of Reaction : 150°C
Measurement Temperature Source Accuracy for COD Reactor
Ambient Temperature : {asE25"¢ Relative Humidity : (50215 )% RH - o
Capacity | Nominal Value | Average Value | (bUncertainty | ¢hTolerance of | Acceptance
Manufacturer : Hanna Instruments Made in : Romania
(Vial) (°c) °c) °c) UucC (°c) Criteria
Condition As-Received : Used Product Reference : RE230642 =
- . i 25 Vial 150.0 150.1 0.60 2 Pass
Customer name : United Analyst and Engineering Consultant Co., Ltd.
81 Soi Udomsuk 41, Sukhumvit Rd., Bangchak, . )
Figure: Shows the location of the temperature source.
Phrakhanong, Bangkok 10260
Received date : 21 April 2023
{1A) (2A) (3A) (4A) (5A)
. e _—
Calibrate date:: 28Apel 2093 149.32°C | 150.07°C | 15050°C | 149.79°C | 150.07°C
Issue date : 2 May 2023 (1B} (2B) (3B) (4B) (58)
Calibrated Location : Hanna Instruments ( Thailand) Ttd. 149.68°C | 149.85°C 150.84°C 150.52°C | 149.69°C
Calibration Procedure ; This calibrator was conducted by using in-house: calibration procedure (1c) (2C) (30) (4C) I (50)
CP-04 by using certified reference material 149.99°C | 150.71%C | 151.35°C 151.05°C | 150.46°C
(1D} (2D} {3D) (4D) (5D}
er, Pichit Petthong 150.00°C 150.50°C 150.08°C 149.90°C 149.85°C
Calibrated by : O Mr. Jakkapob Pentisan Approved by : Mr, Anan Suwanchaisakul (1E) (2E) (3E) (4E) )
O Mr, Channarong Soinak Authorized Signatory 149.44°C 150.06°C 150.56°C 150.11°C | 149.51°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

(Thaitand) Limited

\ i ; " ; . More than the Tolerance value of UUC, therefore concluded that pass.
This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor
#% This certificate may not be reproduced other than in full, except with the prior written **

k=2, providing a level of confidence of approximately 95%.
approval of the head of Hanna Instrument (Thailand).

** End of certificate **
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Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 AR

AC-3061

Certificate No. : HIT-2312-0342

Certificate No. : HIT-2312-0342

Page:1of 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HIB39800-02 Serial No.:  HO185001
Tube Heater : 25 Vial Capacity Accuracy:  +2°C
Temperature Range : -10 °c to 160 °c Temperature of Reaction :  150°C

Ambient Temperature : (25+2)% Relative Humidity : (50 +15)% RH
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE230392

Customer name :

II'ISTFU mBntS Page:2of 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
34970A MY 44065265 WEK2207-065-1 WK Electric Co., Ltd.
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | hUncertainty | c¢bTolerance of | Acceptance
(Vial) (°c) (°c) (°c) uucC (°c) Criteria
25 Vial 150.0 1503 0.59 2 Pass

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260

Received date : 8 March 2023
Calibrate date : 10 March 2023
Issue date : 20 March 2023

Calibrated Location : Hanna Instruments (Thailand) Ltd.

Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material.

i Mr. Pichit Petthong

Calibrated by : Approved by : Mr. Anan Suwanchaisakul

O Mr. Jakkapob Pentisan

O Mr. Channarong Soinak

Authorized Signatory

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only.

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

approval of the head of Hanna Instrument (Thailand).

wnaslunIuAy

Figure: Shows the location of the temperature source,

(1A) (2A) (3A) (4A) (5A)
149.78°C | 150.31°C 150.63°C 149.93°C | 150.31°C

(1B} (2B) (3B} (4B) (5B)
150.35°C | 150.18°C 149.93°C 150.18°C | 150.21°C

(1c) (2C) (3C) (4C) (3C)
150.24°C | 151.10°C 150.80°C 150.36°C | 150.86°C

(1D} (2D) (3D) (4D) (5D)
150.16°C | 149.77°C | 150.22°C | 150.67°C | 15043°C

(1E) (2E) (3E) (4E) (5E)
149.94°C | 150.44°C | 150.06°C | 150.63°C | 149.29°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, therefore concluded that pass.

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

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

** End of certificate **
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o Foundstion for industrial Development National Food Institune R .. Foundation for industrial Development MNational Food nsttute
Food Industmal Laboratory Service Cenrer vy =l sy Food Industrial Laborstory Service Center

Verification Certificate Verification Report

Certificate No.: 2302413-001-01 Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: HEATING BLOCK DIGESTION
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: 2520 Serial No.: 91794469
gchack, Prakt g, Bangkok 10260 Resolution: 1 °C 1D No.: UAE.WAS.011/2560
Manufacturer: FOSS
Page 1 of 4 Date of Calibration: 30-31 March 2023 Page 2 of 4
Equipment: HEATING BLOCK DIGESTION Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature ( 25 %= 3 ) °C

Manufacturer: FOSS Relative Humidity { 55 £13) %

Line Voltage ( 220 = 10 ) Volt
Model: 2520

Condition of this results of Calibration:
1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and

Serial No.: 91793469 compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
ID No.: UAE.WAS.011/2560 - All data show below were final values and the initial data may be obtained upon request,
2. Reference Standard Instrument :
Order No.: 2302413 Instrument Model Serial No. Certificate No.| Due Date Through
Digital Thermometer 349704 MY44045576/MY41194453 M. .
Operation No.: 2302413-001 W?th Thermocouple Type R TC#101-103 / CH#101-103 T2 00 Y20 C:n::rfaﬁx:-y
3. This certificate Is traceable to International system of units {SI Units).
Date of Receipt: 28 March 2023 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.
Date of Calibration: 30-31 March 2023 6. Condition of Calibrated item : Good

UUC* Description
Time of Record - Hour 30 Minute At 380 ¢

7. Result of Calibration : Without adjustment D After adjustment
Calibrated by  mr.Nuttapol Niyomehat Approved by
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 10 April 2023 Resy for the Technical Manag Team
The uncertainties are for a | probability of appr y 95 Y.

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

F-C5-003 Revision: 01 Date: 20-04-65
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Verification Report

Certificate No.:
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Foundation for industrial Development Matona Food Institurs
Food ndustrial Laboratory Service Certer

Verification Report

2302413-001-01

HEATING BLOCK DIGESTION

Model: 2520 Serial No.: 91794465
Resolution: 1 % 1D No.: UAE.WAS.011/2560
Manufacturer: FOSS

Page 4 of 4

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469
Resolution: 1 “C ID No.p UAE.WAS.011/2560
Manufacturer: FOSS
Date of Calibration: 30-31 March 2023 Page3of 4
Calibration point: 380 °C
Calibration result:
Reporting of Temp e
uuc* in uUucC* Readin Uncertain
Block No. (,i‘;“ 9 ooy e | stability (£°0) e it ey L
L 380 380 0.96 377.74 21
2 380 380 0.40 377.28 21
3 3B0 380 1.18 377.82 2.1
4 380 380 0.44 377.19 1.6
5 380 380 0.11 377.30 1.6
6 380 380 0.14 377.90 1.6
7 380 380 1.17 373.85 2.1
B 380 380 0.33 376.96 2.1
9 380 380 0.14 374.18 2.1
10 380 3B0 0.96 378.56 2.0
11 380 380 1.04 378.34 2.0
12 380 380 0.35 378.06 2.0
13 380 380 0.48 377.05 1.6
14 380 380 0.28 379.19 1.6
15 380 380 0.50 37748 1.6
16 380 380 0.48 378.33 1.7
17 380 380 0.71 377.60 1.7
18 380 380 0.35 376.77 1.7
19 380 380 0.84 377.08 1.8
20 380 380 0.41 378.58 1.8
Note:

-UuC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
= Stabllity = One-half of the greatest maximum difference of measured temperatures at one sensors,

for at least half an hour after reaching steady state.

F-C5-009 Revision: 01 Date; 20-04-65

Date of Calibration: 30-31 March 2023
Calibration point: 380 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit

Note:

TOP VIEW

w

|
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o
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nu

- UUC* = Unit Under Calibration
~Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,

for at least half an hour after reaching steady state.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage fad

providing a level of confidence of approximately 95 26,

F-C5-00% Revision: 01 Date: 20-04-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES = :

gl N
53414 PATTANAKARN ROAD S01 1§, SUANLUANG, SUANLUANG BANGKOK 10250 el P e
TEL. 0-2717-3000-28  FAN.(-2719-5484 CALIBRATION 0000 Equipment : Incubator Cert. No.: 23TM728
Condition As-Received : Used ltem Page: 30of 3
Reference : 2304-04610C-6
Cer::’. No.: 23:M?28 Result of Calibration :- (*) Without Adjustment
age: 1of3 =
. - . 9 Function of UUC* : Temperature Source
Certlficate Of Cahbl‘atlon Fresh air setting : Close
Equipment : Inicabator Calibration | UUC* uuc* Temperature Temperature Overall | Coverage
Point Setting | Reading stability uniformity Variation| Factor
Manufacturer : Memmert (&) (c) (e L°0) (*¢) £E) K
25.0 25.0 25.0 0.020 0.81 1:2 2
Model - IPP 260 36.0 36.0 36.0 0.15 1.1 1.6 2
Calibration Measured Temperature ( °C ) TGty
ne:
Serial No. : WE16.0066 Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
ID No. : UAE.MIC.032/2559 25.0 25541 | 25.354 | 25.388 | 25.278 | 24.341 | 24.349 | 24.378 | 24.455 | 24.747 0.30
36.0 35.275 | 35.351 | 35.768 | 35.941 | 36.543 | 36.590 | 36.653 | 36.728 | 36.232 0.39

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

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

Location : Microbiology Laboratory (302) 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.
Received Order : 27 April 2023 uuc* : Unit Under Calibration
Calibration Date : 27 - 28 April 2023 Note : The reported uncertainty of measurement was included stability and excluded uniformity .
. ¥ =]
Ambignt Tampe_rature § t a0 oc The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Belafive Humid ity B factor k, providing a level of confidence of approximately 95 %.
Calibrated by : Tawatchal Pama
-o0o-
Approved by :
Approvea oignatory
( Pornthippa Tameyakul
(+) Malee Butkruea
() Suwit Imjai
Issue Date : 11 May 2023
The Uncertainties are for a confidence probability of approximately 95%
This certificate may nat be reproduced other than in full, except with the prior writlen
Appeovil of the head of Corporate Services 3 1 Equipment Calibration and Testing Services. N .
N3 Lumuny eamslua
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Equipment : Incubator Cert. No.: 23TM728
Condition As-Received : Used ltem Page: 20of 3
Reference : 2304-04610C-8

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature 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 Date
1) Data Acquisition 349724 MYS7013711 22LM93 02 Jul 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
R | Beginning Finished
Temp. [ °C ) 25 22
REL.Humid. ( % ) 76 83
2 = AC Supply ( Volt ) 231 231
; 2
3 Fetd Position : 'T;f'Nsatf'
: § 1™ 18 1 22-18RTD-2/1
) 17 2 18RTD-2/2
T T, Tile / 3 18RTD-2/3
- =t 4 18RTD-2/4
-—W—a'* & 18RTD-2/5
(] 1BRTD-2/6
7 18RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 18RTD-28
e B A e 050 i 9 (ref.) 18RTD-2/9
b= 10 cm W= 064 m
B 10 em H= 0.80 m
Capacity = 0.26 m*
L]
taneslue

-~ AdrEAaAnn

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.(-2717-3000-29 FAX. (-2719-9484

)

i
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NBC-TIBI-TIB17025
CALIBRATION 0003

Cert. No.: 23TM378

Page: 1o0of 3
- - -
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : VE615.0187
ID No. : UAE.MIC.003/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30)%
Calibrated by : Preecha Hiahib
Approved by :
Approved Signatory
{ Pomthippa Tameyakul
(/) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 24 April 2023
The Uncertainties are for a confidence probability of approximately 95%
This centif ale My T reproduced other than in r'\lll.ew:p?\\«i:hll-._ e
Appeoval of the head of Corporate Services 3 ¢ Equipment Calibration a ‘esting Services. [
sl




Equipment : Incubator
Condition As-Received : Used ltem
Reference : 2304-01550C-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 ).
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.
1 ) Data Acquisition 34972A MY49001451 23LMm27
2. This certificate is valid only to the item calibrated on date and place of calibration.

Cert. No.: 23TM378
Page: Zof 3

25 Feb 2024

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

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Equipment : Incubator Cert. No.: 23TM378
Condition As-Received : Used Item Page: Zof 3
Reference : 2304-01550C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Mot Available
Calibration | UuUC* uuce Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(*c) 2 ) (x°C) (e (°c) k
35.0 35.0 35.0 0.052 0.53 0.60 2
Calibration Measured Temperature | °C ) :
. £ Uncertainty
Paint Position
(i) 1 2 3 4 5 6 7 8 9 (ref.) (£°C )
35.0 35.092 | 35.148 | 34.817 | 35.149 | 34.894 | 35.323 | 34.773 | 35.068 | 34,802 0.30

Fresh air setting : Not Available Environment during calibration
(& = | Beginning Finished
Temp. { °C ) 25 26
f REL.Humid. ( % ) a7 61
2 % AC Supply { Valt ) 220 220
=] =]
: S i Position : Rer. oid.
H E Hiz2 ID No.:
H $ x| 18RTD-2/1
= ¥ I 2 19RTD-2/2
il T ji: C/b / 3 19RTD-2/3
e 4 18RTD-2/4
W = L} 18RTD-2/5
] 19RTD-2/6
f i 19RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 19RTD-2/8
a= 50 em B GsE 9 (ref.) 19RTD-2/9
b= 50 om W= 064 m
c= 50 em H= 080 m
Capacity = 0.268 m?
'
onanslus

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

Mote : 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 %.

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES %

53404 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 L proszstoc S %
TEL, (-2717-3000-20  FAX. 0-2719-94584 CALIBRATION 0008 Equipment : Water Bath Cert. No.: 23TM377
Condition As-Received : Used ltem Page: 3 of 3
Reference : 2304-01550C-4
Cert. No.: 23TM377 Result of Calibration :-  (* ) Without Adjustment

Page: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :
) Pornthippa Tameyakul

(
(/) Malee Butkruea
() Suwit Imjai

Issue Date :

\Water Bath
Memmert

WNE 14
L414.1410
UAE.MIC.007/2558

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

Bangchak, Phrakhanong,

Bangkok 10260

Microbiology Laboratory (302)

11 April 2023
12 April 2023
(26+10)°C
(50 +30) %

Preecha Hlahib

Approved Signatory

24 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificnte may not be reproduced other than n full, except with the prior written

Approval of the head of Corporste Services 3 : Equipment Calibrution and Testing Services

N5 lumuny
A 0053356

Function of UUC* : Temperature Source

Calibration uuc* uuc Average* Standard Reading ( °C ) ]
i ¢ T Uncertainty

point Setting Reading Position

() (°C) (°G:) 1 2 3 4 5 (ref.) (276

44.5 44.5 44.5 44,494 44.458 44,477 44,507 44,498 0.15
Callbr.atlnn Uniformity | Stability Coverage

point Factor

("C) (°C) (3:5G) k

44 5 0.13 0.056 2

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

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.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

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 %.

-o00o-
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Equipment : Water Bath Cert. No.: 23TM377
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-01550C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resislance
Thermometer ( IPRT ).

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 34972A MY48001451 23Lm27 25 Feb 2024
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
Heat transfer medium used : Water

Environmental AC Voltage Supply
eh) ( %R.H. ) { Volt )
Beginning of Calibration 27 65 220
Finished of Calibration 30 70 221
Position : Raf 8o,
ID No.:
il N37P3014189
3 2 N37P300732
5 3(ret) > v 4 3 N37P301420
L e N e e : 4 N37P301421
S(ref.) N37P301425
Front
L]
ensslumuny

a 1158267
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Equipment: Balance Certificate No.: C01223732
Model: PX623 Issued Date: 09 December 2022
Serial No. (or 1D.): C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 10of 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

Environment Condition: Temperature 26 "C + 05°C
Humidity 53 %RH % 3.9 %RH

Calibration 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

Calibration By: Mr. Adisai Maknoi

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 S| Units maintained by National Institute of Metrology

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

(Mr. Adisai Maknoi) (Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
This cartificate is issued the unlis of g to the System of Units (SI). It p ility of to
intarnational or national standard or other recognized nalional standard laboratories.
The L stated Is the which Is from the multiplied by the coverage factor (k=2) lo
provide a level of of 85%. tis in with the Guide to Exp of L in (GUM).
These results may ba affacted by from The resulls relate only 1o the items fesied, callbrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limiled.
i Rumosey nTuTad dvin
DHCSH Technology - v
2533 MUY BT HUTHTIN e Teue npaonmaeias 10260
33 Rosd, Bangkok 10260 TIGA] 1
::on-:-#ﬁim?m Email: com  Websie: thalland t.n s uﬁquﬂ“

Dellvering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 2022




Certificate No.: C01223732 Page:2of 2
Calibration Resuits:
Without Adjustment
Eccentric Emor; Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
el | e B Nominal Test Valus 200 (@)
1L @'@ 2E) /A@ (B Reference Points (g)
©® ele e A B c D E
—— - — — - 0000 | 0000 | 0.000 | 0.000
Repsatability: Determination of the standard deviation of weighing balance., Readability 0.001 (@)
Nominal test value (g) Standard Deviation
50 0.0004
500 0.0005
Ervor of indication from nominal or conventional mass value., Readability 0.001  (g)
Nominal Value | Cc ional Mass Displayed Value Error of indication Uncertainty
(@) (@ (@) (@ (@ *
1 1.0000 1.000 0.000 0.0010 2.03
5 5.0001 5.000 0.000 0.0010 2,03
10 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20.000 0.000 0.0010 2.03
50 50.0001 50.000 0.000 0.0010 2.03
100 100.0001 100.000 0.000 0.0011 2.03
200 200.0004 200.000 0.000 0.0011 2.02
300 300.0005 300.000 -0.001 0.0013 2.01
400 400.0008 400.001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.00189 2.00
The End of Certificate
Wi Rmismz waTwTall 4vin
e e T a3 lumuqu
Phona: +66 2638 7000 Emall: info Wabsie: weew,dksh

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

Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

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

The error of indication determined during calibration are under given measurement and environmental conditions and
considering the expanded measurement uncertainty (coverage probability 85%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those parameters have not been assessed separately.

Tolerance and Decision rules:

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

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

[Z] Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk <2.5% PFA and
Condition Pass or Condition Fail Spedific Risk < 50% PFA

[0 Cholea C Customer defined, Custorners may define arbitrary multiple of r to have applied as guard
band {(w=rU).
; PFA — Probability of False Accept

(Mr. Rungrod Jenkittrakulchai)
Authorized signatory

widn Fumesies maTulad e
DKSH Technology
2833 M urHrTn ume 10280

wnasluaugu

CAL-FM-CO1-14: 12 Sep 2022

2833 Road, ¥ Banghok 10260

Aksh, shailand

Delivering Growth - in Asia and Beyond.




Refer to Certificate No.: C01223732

Statements of conformity:
Without Adjustment
Readablility; 0.001 g
Nominal Value Error of Guard band (w) | Tolerance (&)
indication Confarmity
a ] g a
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 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass

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

wAdn fmomey A TuTal $in
DICSH Technology

2533 muusedin L areen rennss T R 10260

2533
Phone: +68 2635 TOD0O  Emait indo,

Banghok 10260
Wabalte:

Delivering Growth - in Asla and Beyond.

nasluauau

CAL-FM-C01-14: 12 Sep 2022

Error of indication

15

05

-15-

Without Adjustment
Job Neo.KSPR2215576
Readability:0.001g

\

A 1—4—T+n—~
\\
“*«-\

1 10 100 1000
¥ Errorof indication = Uncert(s) = Uncert(-) Sty ot Bl

----- Lower Acceptance limit Upper imit Lower Specification

Upper Specification
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NSC-TISITIS 17025
Cabieative 0087
Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Condition:
Customer:
Environment Condition:

Calibration Place:

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

(Mr. Amomthep Phumpho)
Person in charge

Autoclave Cartificate No.: C11230106
CL40L Issued Date: 11 June 2023
810010 Job No.: KSPR2308770
ALP Page: 1 of 4

In Condition

United Analyst and Engineering Consultant Company Limited.
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.

Temperature: 22 °C + 0.8°C
Humidity: 58 %RH =* 4.0 %RH
Voltage: 229 VAC % 1.3 VAC

United Analyst and Engineering Consultant Company Limited. (301 Room)
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand.

Mr. Amomthep Phumpho
08 June 2023
In house method, CAL-WI-18, base on BS 2646 : Part 5

This certificate is traceable to the Sl Units maintained by National Institute
of Metrology (NIMT), Thailand through Quality reborn Co., Ltd.
Certificate No.QR23-0086

(Mr. Udon Srichana)
Authorized signatory

This certificate Is Issued the units of measurement according 1o the Intemational System of Units (S1). It pi of to
Intemational or national standard or other Q national

The measurement uncertainty stated is the expanded unceriainty which is obiained from the i by the factor (k=2) to
provide a level of of G5%. Itis in ac with the Guide to Exp of | inty in {GUM).

These results may be affectad by from : i The resulls relate only to the ltems tested, calibrated or sampled. The report shall

not be reproducad except in full withcut approval of DKSH Technology Limited.

uhin Aumiodioy eaTulad e
DKSH Technology Limited

2833 oupn WerLnEEn awseTane s 10280

2533 Sukhumvit Road, Bangchak,

Pheakhanong. Bangkok 10260
com

‘Wabaite: disti thailand

Phone: +58 2039 T000  Emai; info.

Delivering Growth - In Asia and Beyond.

wnaslumuau

CAL-FM-C11-15: 12 Sep 2022

Certificate No.: 11230106 Page: 2 of 4

Position of Standard
# 1: Center of Chamber
# 2: Temperature Sensor of UUC

# 3: Exhaust port

B ia
pe—
#2 - Mens AR
Vertical Vessal Harizontal Vessel
=] ]

Standard Installation Locations
Standard Locations (#1): Geometric center of the chamber
Standard Locations (#2): Distance from temperature sensor of UUC 2 (cm.)

Standard Locations (#3): Distance from the wall 5 (cm.)

Position of Std #1 #2 #3
Channel of Logger 4 5 6

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

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

i s mATu TRl din

DKSH Technoiogy Limised

2533 puuARsin weanreen e rpaovansceins 10260

2533 Road, Banghkok 10260

Phone: +66 2638 7000  Emait info, Wobsie: Naiiand

enaslumuRu

Delivering Growth - in Asia and Beyond. CAL-FM-C11-15: 12 Sep 2022
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Certificate No.: C11230106 Page: 4 of 4
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 121.0 °C
Measured Correction of .
Locations Temperature uuc. LRIy
(°C) (°C) (x°C)
#1 121.34 0.34 0.35
#2 121.40 0.40 0.35
#3 121.26 0.26 0.35
Temperature Distribution
Temperature Pressure | Measured Temperature at Spread Locations
Desired | Setting |Indicating | Indicating #1 #2 #3 Hiestisinty
(°C) (°C) (°C) Mpa (°C) (°C) ("C) (x°C)y
121 121 121.0 0.12 121.34 121.40 121.26 0.35
Chamber Characterization
Indicating Temperature Indicating Pressure Measured Stability
(°C) Mpa (x °C)
121.0 0.12 0.07

Certificate No.: C112301086 Page: 30of 4
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 115.0 °C
Measured Correction of
Uncertainty
Locations Temperature uuc.
(°C) (°C) (£°C)

#1 115.34 0.34 0.35

#2 115.43 0.43 0.35

#3 115.43 0.43 0.35
Temperature Distribution

Temperature Pressure | Measured Temperature at Spread Locations
Uncertainty
Desired | Setting |[Indicating | Indicating #1 #2 #3
(°C) °C) °C) Mpa (°C) (°C) (°C) (£ °C)y
115 116 115.0 0.08 115.34 115.43 115.43 0.35
Chamber Characterization
Indicating Temperature Indicating Pressure Measured Stability
(°C) Mpa (+°C)
115.0 0.08 0.15

Note: * Maximum uncertainty of the each position

Record every 10 seconds after reaching steady state or after one achieved complete cycle.

1N PenAws mATuTal difin

DKSH Technelogy Limited

2533 nuALHETW BArLsn twewee T frjsvanetns 10260

2533 5 Bangkok 10260

Prone: +68 26387000 Email: info com  Websita: thailand

enaslumunu

Dellvering Growth - in Asia and Beyond. CAL-FM-C11-15: 12 Sep 2022

Note: * Maximum uncertainty of the each position

Record every 10 seconds after reaching steady state or after one achieved complete cycle.

The End of Certificate
s Redies meTulal difie
DKSH Technology Limited
2533 nuu gt weTuraen s Tuus rpaonemans 10250
25313 Road, Bangkok 10280
Prone: +68 2630 7000 Emai: info. com  Website: thaiand

enaslumuRu

Delivering Growth - in Asia and Beyond., CAL-FM-C11-15: 12 Sep 2022




