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List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH788 16 Jun 21 15 Jun 22 -
HA0C0025 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 21TW127 17 Jun 21 16 Jun 22 -
HE9M0048 (Thailand-Japan)




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 22062020 22 Jun 20 21 Jun 22 -
Calibrator Particulate Matter < 10 um (PM,) 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 21P663 10 Nov 21 9 Nov 22 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2502 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21H803 8 Apr 21 7 Apr 22 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
5 |Sulphur Dioxide Analyzer  |Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112021 9 Nov 21 8 Nov 22 -
1180540065
6 |Sulphur Dioxide Analyzer  [Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112021 9 Nov 21 8 Nov 22 -
1180540066
7 |Sulphur Dioxide Analyzer  |Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112021 9 Nov 21 8 Nov 22 -
1180540067
8 |Sulphur Dioxide Analyzer  [Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 14062021 14 Jun 21 13 Jun 22 -
1201778111
9 |[Standard Gases (Mixture) Sulphur Dioxide Airgas CC159599 Airgas an Air Liquide company EO4NI99E15A01QC 30 Jul 19 30 Jul 22 -
2015PSIG
10 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -
1200906880
11 [Carbon Monoxide Analyzer [Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -
1201497730
12 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -

1201497732




List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
13 |Carbon Monoxide Analyzer |Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 30112021 30 Nov 21 29 Nov 22 -
1201497733
14 [Standard Gases (Mixture) Carbon Monoxide Airgas CC159599 Airgas an Air Liquide company EO4NI99E15A01QC| 30 Jul 19 30 Jul 22 -
2015PSIG
15 |Wind Speed/Wind Direction |WS/WD Scarlet Tech Ltd. WL-21 Envir Service Co., Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0058
16 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Envir Service Co., Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0065
17 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Envir Service Co., Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111070072
18 |Wind Speed/Wind Direction [WS/WD Scarlet Tech Ltd. WL-21 Envir Service Co., Ltd. 25032022 25 Mar 22 24 Mar 23 -
2111DT0102
19 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35 Innovative Instrument 21-ACT-188 28 May 21 27 May 22 -
(Acoustic Calibrator) 44792 Co.,Ltd.
20 [Sound Level Meter Laeq 24 hourss Laeq 1 hour Laeq 5 minutes, Lago Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 23 -
Lamax, Annoyance Noise 0005394 Co. Ltd.
21 [Sound Level Meter Laeq 24 hourss Laeq 1 hour Laeq 5 minutes, Lago Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 23 -
Lpmax, Annoyance Noise 0005396 Co.,Ltd.
22 |Sound Level Meter Laeq 24 hours Laeq 1 hour Laeq 5 minutes, Laso Larson Davis LxT2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 23 -
Lpmax, Annoyance Noise 0005398 Co.,Ltd.
23 |Sound Level Meter Laeq 24 hours Laeq 1 hour Laeq 5 minutes, Laso Larson Davis LxT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 23 -
Lpmax, Annoyance Noise 0005400 Co.,Ltd.
24 |Sound Level Meter Laeq 24 hourss Laeq 1 hour Laeq 5 minutes, Lago Larson Davis LxT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 23 -
Lamax, ANnoyance Noise 0005402 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*
\3aasiondnyszsviasfiRnsiinesidmiuganiweina
1 |Analytical Balance rﬁguazaawmﬂimﬁu 10 lupsou Mettler-Toledo AB204-S / National Food Institute, 2200704-001-01 24 Nov 21 23 Nov 22 -
(Resolution 0.1 mg) whe 24 Fala 1128312528 Ministry of Industry, Thailand
2 |Analytical Balance @uazaammaﬁa 24 Fila Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22 -
(Resolution 0.1 mg) B108115858 Ministry of Industry, Thailand
w3esilavanysziviesUfiRnnsdinnsidmsuamniwiin
3 |pH Meter Audunsauazeng Hanna HI2020-02 / National Food Institute, 2103272-001-02 14 Jun 21 13 Jun 22 -
Qmmqﬁ Instrument C0051107 Ministry of Industry, Thailand
4 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23 -
123052512 Ministry of Industry, Thailand
5 |Turbidity Meter ﬂ'ﬂmju Oakton T100IR / Technology Promotion Association 21CH1017 17 Aug 21 16 Aug 22 -
1120501017 (Thailand-Japan)
6 |UV-VIS Spectrophotometer m’lmju Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
lunse Technologies MY15410009
7 |UV-VIS Spectrophotometer  [wWaawnin Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064
8 |UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
9 |Analytical Balance vosudaiavun Mettler-Toledo XSR205DU / Calibration Laboratory 2102573-001-01 26 Apr 21 25 Apr 22 -
(Repeatability 0.01 mg) C009071872 Mettler-Toledo (Thailand) Limited
10 |Hot Air Oven Memmert UF55/ Technology Promotion Association 21TM813 21 Apr 21 20 Apr 22 -
B212.0411 (Thailand-Japan)

UEW gludin wowundad uwoud Budiless Aeudaunui $1in
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No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
\3esilavanyszdviesUfiRnnsdinnsidmsuamniwiin
11 |Electronic Balance ﬁﬂﬁuLLaﬂ‘uﬁu Mettler-Toledo AB-204S/FACT / National Food Institute, 2103270-001-01 11 Jun 21 10 Jun 22 -
(Repeatability 0.1 mg) 1129361010 Ministry of Industry, Thailand

12 |BOD Incubator ﬂ’nmﬂﬂiﬂlugﬂmiauw%ﬁ Arco UC4-1320 / Technology Promotion Association 22TM90 17 Feb 22 16 Feb 23 -
(UAE.LAB.015/2561) (Thailand-Japan)

13 |BOD Incubator Arco UR-1320 / Technology Promotion Association 21TM811 21 Apr 21 20 Apr 22 -
(UAE.LAB.018/2551) (Thailand-Japan)

14 |Incubator wueisenguiinealadivesy Memmert IPP 260 / Technology Promotion Association 20TM706 21 Apr 21 20 Apr 22 -
(Cooled Incubator) V615.0187 (Thailand-Japan)

15 |Incubator Memmert IPP 260 / Technology Promotion Association 21TM1874 28 Oct 21 27 Oct 22 -
(Cooled Incubator) V616.0066 (Thailand-Japan)

16 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 -
L416.0612 (Thailand-Japan)

17 |Water Bath Memmert WNE 14 / Technology Promotion Association 21TM708 21 Apr 21 20 Apr 22 -
L414.1407 (Thailand-Japan)

18 JAnalytical Balance Mettler-Toledo MS603S / National Food Institute, 2200705-001-01 24 Nov 21 23 Nov 22 -

B0070110311 Ministry of Industry, Thailand

19 |Auto Clave ALP CL-40L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 -

802664 (Thailand-Japan)

Due Date of Calibration* : fiviuanuLkunsaeuisulsydnd egretestay 1 Ass
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RECALIERATION

TISCH
June 22, 2021

Environmente

Calibration Certification Information
Cal. Date:  June 22, 2020 Rootsmeter §/N: 438320 Tai 296 K
(Operator:  Jim Tisch Pa; 7483 mm Mg
|Calibration Model n:  G25A Calibrator 5/n: 158M
Vol Init | Vel Final | Aval.
Run {m3} {m3} {m3}
1 I 2
2 3 4
3 5 3
4 7 B
5 g 10 1,
Data Tabulation
2 Tatd T AR
()T o { an(Tafpa)
-] Va {oo-aanis) [y-mnis)
A0RD 0.9957|  0.7504 0.B#IS
9912 0.9914]  1.0492 13579
L2262 09834 11682 4064
3349 00884] 12293
2.8160 0.9830] 14805
1.94592 m=
-0.03454 QA
0.99995
=
Vstd=[aVoll(Pa-AP)/Petd)(Tstd/ Ta] I VasAVall{Pa-4P)/Pa)
Qstd=|Vsld/ATime | Qa=|Va/ATime
For flow rate calculations;
Qstd= l.l'm(( AH i':.m )( '?"‘ )) u) I Qa= 1.!rn((‘j'la_H(_

Lan Col ons.

stal:| .15 *| RECALIBRATION
] mm HE
ey

US EPA recommends annual recalibration per 1998
|.E|I1' Calibrator manometer reading [In H2o)
aF:

40 Code of Federal Regulations Part 50 1o 51,

reading {mm Hgl PP B to Part 50, Ref Method for the
Ta: actual absolute temperature ["E] [ of Particulate Matter in
Ik it pressure [mm Hgl

the Atmosphers, 9.2.17, page 30

Tisch Environmental, Inc, www.tisch-eny.cam
145 South Miami Avenue TOLL FREE: (877}263-T610
illage of Cleves, OH 45002 FAX: (513)467-0009
1]
renas lainaugu

Cert.No.: 21PE6T

Page: 2ol 2
2 it djustmant Bange ; 0 inf40 to 36 :H,0
Eunction:: ® st Seale Interval = 0.1 InH,0( The Fifth Estimate |
Increasing Pressure
MUC Indication
£ Lew-port side Ap Error
(inH.0) {InH0) {inHz0} (InHa2) (inH:0)
G.00 0.0 0.00 000 0.00
200 102 -1.02 204 0,04
4.0C 158 -188 3ee <004
6.00 258 -2.06 5.96 0,04
1000 468 4598 9.96 -0.04
1z2on 6.00 -5.98 1188 -2
14.00 T.02 -6.g8 1400 000
1800 8.0z -B.00 16.02 ooz
18.00 9.04 -8.00 18.04 0.04
20.00 0.04 -10.00 20.04 o0s
2200 11.08 -11.00 22.08 0.08
2400 1206 -12.00 2408 008
28.00 13.08 -12.00 26.08 oos
28.00 1408 14,02 2808 0.08
3000 1500 -15.02 30.08 oo
az2.00 16.08 -16.02 3208 0.08
3400 17.08 -17.02 3408 0.08
3580 1708 -17.62 880 010
The uncaraingy of measurement was £ 0.11 inH.0
*UUC = Unit Under Calibration
= High-port side - Low-port sice
The reperied uncertanty of measurament was based on & standard wuncartainty multipbad
by & coverage facior k = 2, providing & level of confidence of approximately 95 %
-olla-
Aliapol P
wnanslunius
a 1037942

TECHNOLOGY PROMOTION As&OCIM‘IDN (THAILAND-JAPAN)
CORPORATE SERVICES 31 AND TESTING
S14M PATTANAKARN ROAD S04 I8, !'IJAM.'IMNG.S[MN[ LANT, RANTRDK 10255
TEL. 3271 7-3000-24 FAX. 0-27 19-5484

Certificate of Calibration ~ Gertfieste s f‘:;m

Equipmant | U Tube Manomaier

sEm - S okogesirchividonstouisenpesshuviing
Model: 1221-20-WiM Gomporale Services 3: Equipment Calitration snd Tesing Sarvices.
Barial Mot -

1D New: UAE EMAZ 0552558

Condition As-Recaived: Used ltom

Recalved Dat 1021

Callbration Date: 10 Novernber 2021

Reforence: 2102-0083WSC Submitted by:  Ureed Anelya and Engineerng Consultant Co,,Lid.
Amblont Tamporsture: | 20 £ 2 ) "C

Retative Hamidity: (50 +16 )% B1 Sl Udomuik 41, Sukburvdl Road, Bangchak,

Phirakbancng, Bangkok 10280
Atmasphoric Pressura: 1012 mbos

Procedura used: The calibration was conducted by direct comparison melhed againgl Pressurs Measunng Insrumants
Standerd scconding 1o inhouse calibration procedure CP-PO4, using * DKO-A &1 | Callbrailon of Prassure
Gaugaes, Edition 02014 * as a guidsliines.

Gondition of this resull of callbrution
1 Redoronce standasds instuments :
Instrumant Nada| SarialNo. Coptificate No. Due Dete
1} Pressure Caibrator PCI06P 1188 MP0113-21 14 Jul 2022

2.This result of calibration was made an requested at the. poirt specified by customar,
3Scale arvd conversion facior s | kPa = 40148293 inHa0
4 This Instremant was usad cigan alr as prossum modia
E.This Instnemarit was installed In voriza! arientation and canter of connector was used as Ba méferance level.
B The cerificate i valid only to the Bem calbralsd on deis and place of callbreicn.
T.Tha Centficstin |8 taceali o e Irterraticos System of Unil msintarned at-
Mational Instifute of Matralogy Thalland (NIMT)

Cullbratad by :  Nogpasrui Phongsim Approved Signatory : Atlapel £
|ssua Data : TiMNevambar 2021 [ | Phalines Prabpapal
[ | Suwm Suwannast
|~f #ttapol Parurach
unm-s‘luanu
& (250405
A,

i
TECHNOLOGY FROMOTION ASSOCTATION {THAILAND-JAPAN} )\‘-\—"y‘-
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

33404 PATTANAKARN ROAD 501 1K SUANLUANG, SUANLUANG, BAMGKOK, 10230 "@

TEL. 02717300024 FAX. 1-2719-5484 WSO TAL TS
CALITRATIC to03
. . . T
Certificate of Calibration =~ CentifieateNo.s 2172502
Page: 10f2
Egulpment : Aneroid Barometar
Wi e Batlge This cetifi natte ther then in fuil,
axcept with he prior written approval of the heed of
Maodal = Corporale Services 3 Euipment Callbration snd Testing Sendces.
Serlal No.: =
1D No.: UAE ANV.151/2560
Condition As-Received: Used lem
Recaived Date: a0 July 2021
Calibration Date: 21 duly 2021
Referance: 2107-05T0WSC Submitted by:  United Analyst and Enginesring Consuitant Co.Lid,

Ambient Temperature: (23 2 2 ) °C
Relative Humidity: (40 %18 %
Atmospharic Pressure: 1009 mbar

8180 Udormsuk 81, Sukbumrvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Procedure used  The calibration was by direct melthot sgainst Pressure Measuring instrumants
Standaro 10 In-house CP-P10, using " DKD-R -1 ; Cafibiralion of Pressure
Gauges, Edilion 032014 * as a guidelites.
Candition of this result of calibration
1.Reference standards insiumants |
Instrument Magsl Serial No. Cortificate No. Duie Date
1) Standard Baromater DP1Taz2 142505046 MP-0053-21 08 Apr 2022

2.This instrument was insialied In vertical orientztion and canter of the disl was used as the reforence level,
3.Thig result of calibration wes mede on requested at tha point spacied by customer,
A This instrument was used elean air as preasure madis,
5. The cerfficate s valid only 1o the ltem callbrated on date and place of calibration.
& This Cerlification i= raceabls o the i Bysten of Linit i at-
-National Instilute of Metralogy Thaliand (NIMT)

Calibratod by = Suwil Aussarres \pproved Si : Attnpel P,

1ssus Date : 22 July 2021 [ ] Phalines Prabgpaipal
[ 1 Sura Swwannasri
yf Altapnl Panurach

enaslununy
B 0264465



CertNo.; Z1P2502

Page: 2ol 2
Rasuilt of Wilithout Range : 950 hPa o 1030 hPa
lon:- Atemalute Pressu Scale Interval : 1 2| The Fiflh Estimate §
Increasing Pressura
| Appded Pressure (hPa) G58.18 | GT0.35 [ SO0.57 | 990.77 | 1000.79 | 1010.71 | 1020.54 | 1030.39
ULC* Indication hPa) 9600 | 6700 | 980.0 | E90.0 | 10000 | W00 | 10200 | 10300
Errar (hPay og2 430 <0.57 077 78 b7 -0.54 -0.38
Docreasing Prossure
| Appiied Pressurs (hPa) 1030 48 | 1020.42 | 101054 | 1000.67 | 990.54 | S80.74 | O70.54 | 95930
UL Indication (hPa) 1030.0 | 1020.0 [ 1090.0 | 10000 ) 8000 | 9800 | 9700 | 960D
Error (hPaj -0.45 .42 -0.54 067 -0.64 -0.74 -0.54 og1
The uncarisnty of measwement was £ 0.4 hPFa
* UUC = Unit Under Casbratan
The reparied unceriainty of measurement was basad on & standard uncartainty multiphed
by @ covarage facior k = 2, providing a level of confidence of appeaximately 35 %.
-a0a.
laimatin
a 1062241
Cert. No.: 21H803
Page.; 2 of 2
Result of Calibration:- Without Adjustment
Funetion: Humidity measurarment
Reference Standard uuc Uncartainty
Temperature Humidity Reading Error of Measurement
(3] (WRH.) eRH.) (%R.H.} (#%RH.)
250 40.1 43 29 16
250 Bs0.0 6o oo 18
250 B0.O 8 -1.0 1.8
Result of Callbration:- ‘Without Adjustmant
Function; Temparature messumement.
Standard uuec Uncertainty
Temperature Reading Error of Maasurement
] ") ’C) (=°C)
20011 200 -0.011 072
30.019 30.0 0018 0.r2
34.969 350 o011 0Tz
40.006 A0 -0.008 072

UUG* & Unit Linder Caiibration
Thé reported uncertainty of meesurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-olo-

Aot

onasluruny
a 1051239

AT e L I Tel, 0 2753 2628 Faw 0 2763 2800 www E-maik

P
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) gt
COHPORATE SERVICES 3t EQUIPMENT CALIBRATION AND TESTING SERVICES %
344 PATTANAKARN ROAD SO 1E SUANLUANG, SUANLUANG, BANGROK 10250 ,ﬁ\;f

TEL, 271 7-3000-24 FAX, 01-271 549434 wac-TSkTIn e
CALMSRATION D20

Certificate of Calibration Cortificats:tha. 7 21Hi
Page: 1of2

Equipment : Dial Tharmo-Hygromeatar
Manutacturer: Barigo This centificate may not be reproduced other than in full.
except with the prior wrtten approual of the head of
Maded : * Coposate Senvices 3: Equipment Galbratian and Testng Services.
Serial Ne.:
1D Nau: LIAE ANV, 1282550

Condltion As-Received: Used ltom

Recelved Date: 22 March 2021
Calibration Date: 31 March 2021
fex OB April 2021
Raference: 2103-1188WSC Submitted by:  United Analyst and Enginesring Consultant Co, Led,

Ambient Temperature: | 24 * 3 ) °C
81 Soi Udomsuk 41, Sukhumyit Road,

Realative Humidity: 1580 +20) %
Bangohak, Phrakhanong,  Banphok 10260
Procedure used: Calibration wera conguctad using in-housa CP-HOZ rding fo
with standard chiiad miror sensos for humidity measurement function and comparison with slandard
probe for funelion Inte hurridity / inmperatute charmber,
Londition of this result of calibration
1. Refensnce standands |rsbuments -
Instrument Mode| Sarlal No, Cortificate No, Dus Daty
1) Seandard Chiled Miror Hygromstar Sensor Dew Prima || 3883 18540 28 Jul 2021
2} Handheks Thesmometer With Senaor 1521 AGAIEE 204088 10 Aug 2021

2.The cardificate i valid anly to the item calibrated on dale and place of calibration.

A.Thia Cartilication is traceabis o the Systam of Unit at-
-Netional Insthuta of Standards and Technology (KIST) | The United States of Amarica
~Mational Instituls: of Metrology Thaitand (NIMT)

Colibrated by :  Kraipsp Onrat ig y: E

issue Date: 20 Apri 2021 1] Chaket Warwanjun
[ 1 Pomihipgs: Temeyakul
1 1Piak Srimengkol

wnanslueuny
B 0258330

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukturmvit Read, Bangehak, Phrakhanong, Bangkok 10260

ANRCET 60 PRI -

Test Date : Nov 8,2021

Equipment:  Gisanaheer(S0  Model:

Manufacturer:  ThermoSCIENTIFIC  Serial Number : i
Standard Gas Concentration Dilutor Datail
Sulphr Dioxide (S0z) 4_4.?5 PPM  Manufacturer :
| Nitric Cide (NO) 4535 PPM  Model ; :
| Methane {CHa} S ~ PPM  Serial Number ; 1180540071
Carban Mancside (C0) i
Cylinder No. : CC159599
Expiration Date : Jul 30,2002
| i =3 S
Reference Value (pph) l""'m:;”‘“ Ditference Error | Percent Errar [%o Error ]
Level 1 Zero 0.0 15 L.50 .50 1.50
Level 2 20.00% 100 1014 L.40 3 .34
Lovel 3 [40.00% 200, 2016 160 7 7
Level 4 60, 00% 300. 3014 Lag L4l 46
Level § |80, D0% 400, 401 170 4. rs
Remark : Measuring Range S00.0 ppb Mverage Difference (%] .91
shcceptable Limit + 5%
451
— 4m
2 am
B
M
£
S 2o ]
160
100
50
i
Referance value [ppb)
JE—E———
Page 1.0f 1

I.E]ﬂa'ﬁ‘lljﬂ'l'l.lﬂll



@@E United Analyst and Engineering Consultant Co., Lid. ME United Analyst and Engineering Consultant Co., Ltd,

=L, % Sol Udomeuk 41, Sukhurvit Fload, Bangchak, Phrakhanang, Banghok 10260 3 Soi Udemauk 41, Ficad, f Bangkok 10260
Dot v touts cuma Tel, 0 2783 2828 Fax 0 2763 2800 com E-mail: com e Tel 02763 2826 Fax 0 2763 2800 www E-mall: com
e B— —

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

I
I
- Test Date i Nov 89,2021 ‘ Test Date 1 Nov 9,2021

| Equipment ; _Gas Analyzer (507} _ Model: e e i Equipment : _ Gas Analyzer (S0z) Model : fi | S
| Manufacturer:  Thermo SCIENTIFIC Serlal Number: 1180540066 TEL Manufacturer:  Therme SCIENTIFIE Serial Number : 1180540067
‘ Standard Gas Concentration Dilutor Detail | Standard Gas
| Sulphur Dioxide (S0z) PRM Menufacturer Sulphur Diowidz {50z) 475 . PPM  Manufacturer : Therma SCIENTIFIC
| itric cide (40 PEM  Model ; Nitei Cwicle (NO) 45,35 PPM  Madel; 1460
| Methane {CHa) e iy 5 PPM  Serial Number - Methane (T = PPM Serial Number @ 1180540071
| Carben Manoside (CO) Carbon Monoside (C0)
| Cylinder Mo, : el | Cylinder No. ;
| Expiration Date : == Expiration Date : Jul 30,2022
gastestdata z [ Multi-paint gas test data 0
An Analyzer b
Reference Vahie (ppb) Display (pub) | D¥Terence Error Percent Error|  [% Ercor ] Reference Value (ppb) "'[ ::" ¥ | Difference Error | Percent Error | [% Error |
Level 1 |Zem 0.0 1.7 1.70 L70 170 Level 1 g 0.8 1.5 1.50 150 .50
Level 2 |20.00% 100.0 100.9 0.90 0,88 0.89 Level 1 20.00% 100 101.1 1.10 .09 .09
Level 3 [40.00% 200.0 200.6 0.6 0.30 0.30 Level 3 A0.00%: 200. 2007 0,70 .35 .35
Level 4 |60.00% 300.0 3011 110 0.37 0.37 Level 4 60,00% 300 015 1,50 .50 50
Level 5 |BO.00% 400.0 400.7 o7 0.17 017 Level & 80.00% 4, 400.9 0.90 .22 .22
Remark : Measuring Range 500.0 ppb Average Diference (%) .69 Resmark : Measuring Range 500.0 ppb Average Diffarence (%) .73
sheceptable Limit & 5% N:Deptahh Limit & 5%
- Multi-Point Gas Test Chart - Multi-Paint Gas Test Chart |
400 By T — = 400 . 44009
-
380 & WeI— ;/_—‘
300 Fowe ! ) |
2 0 & ;
g 200 _E 200 El 1
E 150 3 150 = |
2 \; = | | M
50 & [ | I
0+
0 B 10 @ w0 230 0 /0 400 4 ' *3 0 Y Lol . o A a2 Lo L
Referance valug {ppb) anca_ﬂa_mp 1]
e Ny Dislay |
—
[
_ caleylate by ;f m:
e e i
et M b t’[}
g 7 PO £ I Y L3 ot 281, 22
e wwnensla e a1
|E = :__i United Analyst and Engineering Consultant Co., Lid.
B {ﬂ_!. 1 3 Sal Udomauk 41, Foad, Bangohak, g. Banghok 10260
o s e Tal. 0 2763 2628 Fan 0 2763 2600 www com E-mall: eom
. Alrgis Specialty Gases
Airgas e e
MULTI-POINT GAS TEST REPORT rptoll-cinsmlinty il 1
o e L conagutr Plumeteablle, PA 18049
TestDate  : June 14,2021 Alrpis.com
CERTIFICATE OF ANALYSIS
Equipment : Gas Analyzer Model : 4
sl (5s) A Grade of Product: EPA Protocol
Manufacturer :  Thermo Scientific Serial Number © 1201778111
Part Nurnbar ED4NIGSE15AD QT Reference Number.  180-401526182-1
Cylinder Numbser CC169598 Cylinder Volume: 144.4 CF
Standard Gas Concentration Dilutor Detail Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
P PGP Number Al2018 Walve Outlet B50
Sulphur Dioxide (502 44.75 PPM Mamdactueer Tharma SCIENTIFIC (Gas Code. CO.NO,NOX, S02 BALN Certification Data Jull 30, 2018
Nitri N 45.. i i Date:
ic Cuide (NO} 5.35 PPM  Moddl - 1461 Expiration Date: _ul 30, 2022
Methane (CH) = PPM  Serial Nurmber : 1180540071 “EFA, Tracautsbly far Asaay o horicn Standands m.-:u:eu.\'axnmwﬁ
Titsd ] ol ' e eyl
Carbion Monuxide (CO) 1007 o i it 4bety hat ke 11 e s MIAFG: AL ConGErItonS o 01 4
5 s woliatvolume basis urines cthanisn noed
Cv"'j‘ds_' Mo CC159593 [ Hoi Lisn Tha C indatrhv: 1) paie Lo 0.7 cih
Eipiration Date ; Jul 30,2022 ANALYTICAL RESULTS
Component Requested Actual Protocal Total Relativa ABsay
Multi-point gas test data Concentration  Concentration Method Uncortainty __ Dates
" 3 25.00 PPM 34,10 PPN G V- 0.6% NIST Traceable UTIZAE0NE, 070014
Analyzer Display NITRIG DAME 4500 FPM 44.76 PPN a1 W% NIST Traceable 72202018, D7/302010
Reference Value (ppb) (opb) Difference Error | Percent Errar | [% Error ] SULFUR DIOXIDE 28,00 PPM 4535 PPN = 1% NIST Traceable OT/RZING, D701
Level 1 |Zern 0.0 09 1190 N 401 CARBON MONOXIDE 1000 PFM 1007 PPM Gt 1= 0 4% NEST Tracsable a0
Level 3 [30,00% 100.0 1008 £l 75 78 Mt Digw
Lavel 3 40.00% 200.0 200.9 .90 45 .45 CALIBRATION STANDARDS
Leve 4 [60.00% 300.0 300.6 60 .20 .20 Typa Lot ID Cylinder No Concentration Uncortainty ___ Explration Data
Level 5 80.00% 400.0 A00.7 70 0.17 17 NTRM 18060121 KALDDSZ15 249 n?ﬁwnku—. DXIDEMITROGEN al- Mov 08, 2023
Remark : Magsuring Rangs 00,0 ppb Average Differance (%) .50 NTRM a1 [ 50,03 PPM NITRIC OXIDEMITROGEN Mar 12, 2024
:Acceptable Limit + 5% NTHM 10080121 RALDGE215 250.0 PPM NOWNITROGEN Now 08, 2023
NTRM 052411 KALOOIGT-NCK 5003 PPM NOwNITROGEN . Mar 12, 2024
T i — NTRM at7on ALY 180 45,67 PPM SULPUR DIDKIDEMITROGEN 1,08 Jun 20, 7032
g Multi-Point Gas Test Chart | iy iy ALUCAETD G700 PP CARBON MONCXIDENITROGEN o A% May 14, 2021
— A : ! . ! | | !
E W I [ 1 il el ANALYTICAL EQUIPMENT
o | | I [ i Analytical Principle Last Multipoint Calibration
—_—
E’ 20 {- GO MKS FTIR 00029003 FTIR il 18, 2018
E 5t L MO MKS FTIR 000922062 FTR il 22, 2018
H s — = | | MO MKS FTIR (00029063 FTIR il 22, 2010
% 150, {- - — 502 MKS FTIR 000828062 FTIR Jul 22, 2019
£ w T ———& —_— -
E _l_,.—“ ! { { { L i — Triad Data Available Upon Reguest
1 A " rad i
0 50 100 150 200 260 00 e o e NOTES:RANA 51318-CM03
Red PO# 5218002210
s ralim (k) GROSS WEIGHT: 786 KG
—— dnafyier Dlapley NET WEIGHT: 4.1 KG
by
ovi Be
O SO £
Approved for Release Pagn 1 of 160-201528182-1
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ILE'}_/E\E United Analyst and Engineering Consultant Co., Ltd.

iaf % United Analyst and Engineering Consultant Co., Ltd.

Ear s S eabganmital, sl : Blanglenk 10260 3 Sal Udomauk 41, Sukhumvit Rsad, Bangehak, Phrakhancng, Bangkok 10260
ooy Tol. 02763 2628 Fax 0 2763 2800 E-mal: som e v e oe0n Fex 0 2769 2600 ekt -
e — s sued

[ ~ MULTI-POINT GAS TEST REPORT - M v  MULTI-POINT GAS TEST REPORT

TestDate  : Nov 30,2021

. Equipment : _ Gas Analyzer {CO) , Model : -48|

Manufacturer: _Thermo Scientific  Serial Number: 1200906880 |
I

Standard Gas Concentration Dilutar Detail

Sulphur Dioxide (S02) PPM  Manufacturer : Thermo Scentific

Nitrlc Cidde (HO) BPM  Model: 1461

Methane {CHa) = PPM  Serial Number L1B0540071

Carban Monoxide (€O} 100 _ PPM

Cylindes No. : “CC159599 3l

Expiration Date : Jul 30,2022

== Muiti-point gas test data
Referance Value (ppm) “""’"’:;;:?’“" Difference Error | Percant Error | [% Ervor ]

Level 1 Jzaro 0.0 0.4 05 K]

Level 2 |20.00% 10, 10.2 ] 24

Level 3 [40.00% 20 20 ; 2

Level 4 |6L.00% EY Y . 2 X
| [Levet 5 [80.00% a0, 4D, 1 I 20

Remark : Measuring Range S0.0 ppm Mwerage Difference (%) 175

shcceptable Limit + 5%

Multi-Point Gas Test Chart |

50
E 408
&
£ g
g ]
2
5 ¢

L}

o 50
Relerence value (ppm)
| —=— hratyzar Display

™
\ caleulate by ﬁ by
kel —. ‘Yo U

A‘E"f 722

i i

I

Page 1 of 1 '
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i iﬁﬂ % United Analyst and Engineering Consultant Co., Ltd.
- 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Pheakhanong, Bangkok 10260
st s cwnen Tel 0 2763 2828 Fax 0 2763 2800 com E-mek com

|
Test Date : Nov 30,2021

Equipment : Gas Analyzer (C0) Model ; 48 =2
Manufacturer :  Thermo Scientific Serial Number : 1201497730

Dilutor Detail

| Standard Gas Concentration

| Sulphur Dloxide (S0} 44,75 PPM  Manufacturer :

| Nitsic Ouide (NO) 4535 PEM  Model : 146

| Mathane {CH) = _ PPM Serial Number : 1180540071

(Carban Monoxide {00} 1007 PRM
| Cylinder No. : CC159599
| Expiration Date : i3
Multi-point gas test data
Reference Value (ppm) D;':\'r’:’:;ml Diffarence Error [Pereent Errar|  [% Error ]

Level 1 [Zers 0.0 06 06 [ 06
Level 2 [20.00% 10.0 103 03 24 23
Level 3 [40.00% 20.0 0.6 0.5 29 2.9
Lavel 4 B0.CO% 30.0 30_.5 0.5 1.6 1.6
@w« 400 404 04 10 1.0
Rernark : Measusing Range 50.0 ppm fwerage Diferance (%) 1.81

“heceptahie Limk & 5%

Multi-Point Gas Test Chart

a0 :
£
B
3
a8
]
E
a

Reference value {ppm|

—a— Arakyew Displyy

it Y.

Page 1 of 1 1
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% United Analyst and Engineering Consultant Co., Ltd.
S 3 Sol Wdomeuk 41, Suknumyit Roed, Bangchak, Phrakhanong, Bangkok 10260

it b s Tel, 02763 2828 Fax 0 2783 2800 www. com E-maik com

Test Date : Nowv 30,2021

Equipment : Gas Anatyzer (CO) Model : 481
Manufacturer :  Thermo Sdentfic Serial Number : 12011497732

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide {50z} 44.75 PPM Manufacturer : Therme Sdentific
Nitric Qxide (RO} 45.35 PPM  Model : 1461
Mathane (CH:) = PPV Serial Mumber | 11R0540071
Carbon Monoxide (C0) 1007 BPM
Cyfinder Mo, : CC159599
Expiration Date ; Jud 30,2022
Multi-paint gas test data
Reference Value (ppm) Analyzer DISPIaY | b once Error | Percent Ervor|  [9% Ervor ]
{ppm)
Leval § JZero 0.0 1.2 12 1.2 12
Level 2 20,005 10 11.2 i 10.7 10.7
Cevel 3 |40.00% 20, 208 5 A a3
Level & [60.00% 3. 30.7 7 7 23
3 o T - =
Remark : Measuring Range 50.0 ppm Average Diffference (%) 4.00
rAccepm@ble Limi + 5%

o=
E ann
_E 7
2
E /
2

o e

0 50

Pags 1of 1
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MULTI-POINT GAS TEST REPORT

TestDate  : Nov 30,2021

Equipment : Gas Analyzer (CO) Cid Model : 48
Manufacturer:  Thermo Scientific Serial Number : 1201497733

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (50) 4475 PPM  Manufacturer ;
Mitric Cride (NO) 4535 M Model : ==
Methane [CHa) E PPM  Serial Number :
Carbon Manowxide (CO) FPM
Cylinder No.
Expiration Date :
Muiti-point gas test data
Reference Value (ppm) ni;’;::‘(‘;m} Difference Error |Percent Emmor|  [% Error ]
Level 1 [Zern 00 5 s 15 L5 |
Level 2 |70.00% 10.0 0.9 .9 .3 8.3
Level 3 |90.00% 20.0 20.7 .7 4 34
Level 4 |60.00% 30.0 1.2 2 B 3.8
Level 5 |B0.00% 40.0 40.5 .5 Lz L2
Remark . Measuring Renge 50.0 ppm | Average Difference (%) 3.64
sAcceptable Limk £ 5%
Muiti-Point Gas Test Chart
80
E
& -
.;- _;/rﬁ’ 2]
H P ]
o
] 50
Reference value (ppm)
; &
...... 0.5 |
Page 1 of 1

I.E]ﬂa'li‘lljﬂ'l'l.lﬂll



Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

18ADTQC

Number:
Code.

; AL RESULTS
Component Requestad Actual Protocal  Total Relative Assay
Concentration  Concentration Method Uncortainty Dates

CALIBRATION STANDARDS

Concentration Uncortainty Expiration Data

ANALYTICAL E

Instrumant/MakeModel Analytical Principle
. ==

) MIKE FTIR

Triad Data Availlable Upon Request

_ Slgnature i file i
Approved for Release

Page 1 of 160-401526182-1

a5 hinIugy

Z,

4

Z

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 0.0 09-11 Pass
1.9 0.1 1.8-2. Pass
5.0 0.0 4.7 -5. Pass
. 7.2 0.2 .0 - 8. Pass
10.0 9.8 0.2 .5-10.5 Pass
200 20.0 0 9.0 -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 245 0.3 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Valve
Inspection
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___22 °C
Relative humidity: __ 62 %
Static pressure: __1 kPa 1-:
Performed by: _j'”“ “

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 1Ubﬁmaqi‘lﬂnququ
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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.: 2111DT0065
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 0.0 09-11 Pass
2.0 0.0 1.8-2.2 Pass
4.8 0.2 4.7-5. Pass
A 71 0.1 .0 - 8. Pass
0.0 9.8 0.2 .5 -10.5 Pass
20.0 19.8 0.2 9.0 -21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 43 2 42-48 Pass
135° 136 1 132-138 | Pass
225° 225 0 222-228 | Pass
315° 315 0 312-318 Pass
0° 2 2 357- Pass
Inspection [ Actual Deviation | Tolerance | Result
Room Temp | Value
24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Value
Inspection
998 997 1 994-1002 Pass

Environment conditions :
Air temperature: ___22 °C
Relative humidit 62y

Static pressure: ___102.2 kPa - l:
Performed by: _j'”"” “U

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 mbﬁrﬁa’l'ﬂdﬂ?unu
h |

z
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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.: 2111DT0072
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)
11 0.1 09-11 Pass
2.0 0.0 1.8-2. Pass
4.8 0.2 4.7 -5. Pass
. 7.0 0.0 .0 - 8. Pass
10.0 9.9 0.1 .5 -10.5 Pass
20.0 20.2 0.2 9.0 -21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 45 0 42-48 Pass
135° 135 0 132-138 Pass
225° 227 2 222-228 | Pass
315° 314 1 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation | Tolerance | Result
Room Temp | Value
24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric| Actual Deviation Tolerance | Result
Pressure Valve
Inspection
998 1000 2 994-1002 Pass

Environment conditions :
Air temperature: ___22 °C
Relative humidit 62

Static pressure: ___102.2 kPa - 1;
Performed by: —5‘"‘” 4

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 mbiwa'ﬁ‘hjﬂ'nlﬂu
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.: 2112DT0102
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 0.0 .9-11 Pass
X 2.0 0.0 8-2.2 Pass
. 4.9 0.1 .7 = 5. Pass
. 73 03 .0 - 8. Pass
10.0 9.9 0.1 .5 - 10.5 Pass
20.0 20.1 0.1 9.0 - 21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
45° 45 0 42-48 Pass
135° 134 1 132-138 | Pass
225° 224 1 222-228 | Pass
315° 314 1 312-318 Pass
0° 0 0 357-3 Pass
Inspection | Actual Deviation Tolerance | Result
Room Temp | Value
24.2°C 24.8 0.6 23.2-25.2 Pass
Atmospheric| Actual Deviation | Tolerance | Result
Pressure Value
998 1000 2 994-1002 Pass

Environment conditions :
Air temperature: ___22 °C
Relative humidity: 62 v
Static pressure: 1022 kPa -
% 1:1’“/

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 miﬁﬁﬂqﬁ‘hjmuqu

INROVATIVE INSTRUMENT CALIRRATION LAR

BNV ATIVE INSTRUMERT O, LTI, HEAR OFFICT

NAKOIEN 11 TAMBON

SAMLT FRAKAR

Certifieate No - 21-ACT-18E
Request No ; Req-2021-0523

Sound pressure level Calibration Resufts : Witheut Adjustnent

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptunce limit
(dB) Measured Error Measured Error (=dB) Class 1 {=dB)
Q4 B 1000 He G308 .12 il n.2s
114 B T He 114,03 03 [INE] nzs
Frequency of Sound pressure level
Calibration Runge Without Adjustment Adjustment Uncertainty | Aceeptance mit
{Hz) Measured (Hz) | Ervor (%) | Mensured (Hz) | Ercor (%) { &%) Class 1{=%)
9448/ 1000 Hz 100400 000 = a2 .70
114 dB 1008 He 1006000 000 . . (LN(R) 0.7

Total Harmonie Distortion plus Noise of Sound pressure level (THIDSN %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance Emit
iz Measured (%) Measured (%) [ES] Class 1 { = %)
94 dH / 1000 Hi 0.04 017 s
114 dB / 1000 He 002 - 017 25

Mate

e Tt wah IFCEHMT 01T Clases |

-~ Thne callbmtion resli exelush the enlibeatui pressun: comoction
- T clllmtion el exeluce foe mberephone viune wrimsing

End of Calibration

. Thie somtifleate hall et e vepeseismed waceyt in fall, wiity

el sty 0 the e sk

T.-LT0. HEAD

1 TAM

ARIPHEIL BANC FILESAMLT MEAKAN
TIOR8 P (GRERRE 1T 10
Certificate of Callbration
Customer
Name UNITED ANALYST AND ENGINEERING Certificate No - TE-ACT- 188

CONSULTANT CO.LTD. Request No - Rey-2021-4
Address 81 Soi Udomsuk 41, Suldhumyil Rtosd, Bangehak, Vraksnong,

Bangkok 1260

Unit Under Calibration Details

Measurement iteim Acaustie Calibeator Class. : |

Manufictires SVANTEK Range | Sa. 1004187 1000 11
Mode| 8V 35 Intrument Status  Used

Serial Mumber 44702

18] LAE EFM.0202550

Calibration Environment and Detalls
Temperatur: (2382°C)
Humidity (80 20%KEH )
Barometric Pressure rCHLE 100 hPa )
Recerved Date £ 27 April 2021
Calibration Dare 28 May 2021
Location of Calibmtion + LAR | Acoustle

Calibrution Procedure  © Tiehouse method EP-ACT-02 based on TEC 60842:2017 Electroaconstics - Sound calibrators

Reference Standard Mudel Serial Number Traceable Due Calibration
Sound Calibrror SV asA FROTY EE1 14 May 2022

THD Multimeter 018 LT85 NIMT 22 January 2022

Traceahility This cerileate providoes ity of i il patignal standard, and 1o the

realization of the international System of Units {S1).

Note

The reported uncertainty s based on stundard uncertanty multipled by the Coversge Factor k=2, providing a level of

confidence approximotely 93 %

Calibrated By : e Approved By :

Mr. Noppaden  Luangan

Mr. Pucit Mathavomn

Service Cafibration Engineer Calibration Engineer Supervisor

Issue Date : 28 May 2021

The rauate redainet ol 1 1he v ¥shrates. Tha e remp

e engateue,

INNOVATIVE INSTRUMENT CALIBERATION LAB
INNOVATIVE INSTRUMENT COL LTI BEAD OFFICE
T D S SUATINAKIRR |1 TAMBON BANG KAED,
AMPHLEE HANG TRAMTUT PRAKAN PROVINGT 10330 THAILAND
TEL. doax-21 LFAX. T4
Fage 1140
Certificate of Calibration
Cstumer
MName UNITED ANALYST AND ENGINEERING COMSULTANT COLTD. Cortificame No ¢ -ACT-034
Adiress 81 Sai Uilamsuk 41, Sukhwmvit Risd, Hisgehak, Prakasong, Bisghe Riguost No ¢ R 20030062
1026
Uit Under Cafilvrntion Deaniis
Mottt flem Saund Livel Meser Microphone Cless : 2
Masmibcturer LARSON DAVIS Microphane Model : $33A04
Midel =72 Micruphone 4/ © 329361
{HIDS304 Preamplifier Model : PRMExTC
i UAEEEM 0312564 Preamplifier S8 073810
e (N Irvnzment Sinnus = Lsed
Calibrution Envivenment amid Dtails
Temgpersune: neLrrc
Teemidity S0 TRH L 20 %R
Baminetric Pressure 1013 %Pa £ 0P
Hexrived Ttz 14 Jutsary 2003
Calihtased Dt B i) 02
Calitrasion Provedury © In-house method CP-SLM-01 hased on [RC § 2013 Elegtrosccusties - Sound level mwters < Pt 3:
Logaion of Calibeatica ¢ Lab Aeoushe
Reference Mumidard
Beand Musde| 5N, D culibeation Tracebility
Standardd Micrphune GRAS SlAN 184275 15 Sapuernher 2022 GRAS
ey Calitmator it Cuesical B NG T8I
| Svanick Svami)] 13 1 Dietisher 2072 W Elwtric
Male
The sepuried uncersinty = based om sundand uscenainry muldplied by the Coverage Faear & = 2; providing  level of confidence sppronimately 95 %
Calibrused Ty : e Approved By « o8
Hr. Noppaidon L i el
Calibestinn Cificer Calibration Frginess Saperyisot

Fsvine Dinte = I1 Jamary 2022




FNNOVATIVE INSTRUMENT CALTBRATION LAR

PRIV ATIVE INSTRUMENT £, LTI HEAD)

EHICE

T MO0 1, S8 RTRTIEAKOT | ) TAMBEI Rab KABD e

ARIFHUE ARG FELSAMUT PRAKAS PROVTNC 10540 THAILANGD RETVTED
s CLANAT el Ty
Fage= 28
CernflomeNo | 22-ACT-U34
Regrest Mo @ Rog 201202
1. Indication at the calit check frequency
* Sunlng Nomiiesl Bafury Adjet Adjist Agcoptane
= UNCERTAINTY
FAST /A (37129 Loved ERR voe ERR Lhmbt
Culibrator Setting s 1Ry (L1 (L) [ =il 2 dif)
1000 Hz | .00 48 [R8% - g -0 (IR 1.u% 920 03
Noee Absoluse sensaiviry was established by the wse of Sossd Calitrator Bramd SVANTEK. Model 5V 154, 5N 55079

2, Self-gensrated noise, Microphane installed

LU Sottlng
u s =
—— emirvd | UNCERTAINTY
ULC Weighting [ ()
A ol o
3. Self-generated noise, Microphane replaced by the electrical input signal device
UEC Spiting
Memured | UNCERTAINTY
FAST 37130
VUL Weighting () [EX 1]
[ T8 i
e 3] (A0
z 3 i
4, Acoustic signal test of frequency weightings {Without Windscreen)
Thelatinm Trom various Frequency Asceptance
VL Setting UNCERTAINTY
Weighting Respeno curve Limit
FAST (37130 & [ z
+ 2
ST Seting () L) (i sl (e
125 He i i i 1,50 20
1000 He i 0 wh 160 Ll
4000 Hy 0 03 0z 160 30
000 Hy EE] 03 3 070 &0
The sesal d ooty w the s

SR, ..,

INSOVATIVE INSTRUMENT CALIBRATION LAR
TRNEIVATIVE ENSTIEMPAT O, LT 1IHAD DITCD

T 99 MO 1T, S0F RUNTINAKORR 11 TAMDON AN

ABEPHOE TAN THLLEAMET PRAKARN PROVINCE

TEL Db J0 6800 0 PR (A 021 1T 180 ul.nl‘:’?}‘mﬂl

P 478,

Ceriifioats No FTALT-134
RequestNo 1+ Rag-2023-0092
7. Long Term Stability
VL Sesting Measured Acceptance
UNCERTATNTY
FAST /A 37130 Bug Limit
BT Settiig i (E1T) { = iy
Initad 140
Final Han
Devisted L]
8. Level linearity on the reference level range
L Setting Auticipated Devistion Acceptasce
FAST (AL 7139 REF ERR : Limit
STO 8 {ulip [ (b (£ B
13000 ] [ 14
134 00 1 1540 L] 11
e 120 LA L
4 1148 [ L
fHy (L] [ L
140 14 1an "o (4]
10400 b s o L
1o 1 o ] (H)
400 " wo i (N}
Lol e 1% LN} 1
a0 " Wy 1 (N}
400 L] o1 w3 (R}
V00 ™ ikl L
Tam 34 1 (8}
a0 ] L] 1R}
B B4 {xE il &)
5900 n sue {21 (N}
fadn 54 ] {15 (R}
i au Mo 2] nE
aain 44 481 il (R}
ELELH) M na 3 (8]
00 1] w3 [ (B}
m n E Lk ] (%3 (B
The e cafibrie, i whall

.

IRNOVATIVEL INSTRUMENT CALIERATION 1 AR
NNV ATIVE INSFRUMENT £ U0 HEAD OFFICE

130 WACRE) T, STH SETINAKRN 11 TRMACN P A AT

ACccmEDITED

AMPHER BANG FELLSASIUT RAKAN FRUVINCE (8840 THAILAND
TELL UMM L8000 1A 2016714 e
Fago -6
Cortifcale Mo 1 IT-ACT-R4
Roquest No R 2020092

5. Electrical signal test of frequency welightings, Welghting network ruspone with relative to 1 kHz

ULIC Setting Devimibon Trom varioss Froguency Acceptunce
UNCERTAINTY
FAST (37138 Wolghting ftispose curve Limit
ST Saiting Ay C{dll} £l | dB) 1+ dil)
g a2 .l 0o 20
125 He - o [} 13
250 He -l a0 [ 13
500 He - a (1 15
1000 He: i ah o [ a
2000 Hz o4 an o b2 1]
4000 He s an L 0
000 He Al A1 oo s
Ida He R 4Ll Akl +5, +INF.

6. Frequency and time weightings at 1kHz

ULC Settiay S0 Messirod Acoeplarice
UNCERTAINTY
FAST /37-139 REF e ERi Lt
UUC Wekshting (i e (4B BT (LB
IS 1140 1140 ag 2
C 11400 1148 ag 12 na
Z 1400 an ag n2

STD Measared Acceptance
UNCERTAINTY
REF (RES ERM Limit
Idisp {dn) (L) (R ] LR
Fost 11400 1140 1] a1
Show 11400 140 [ a2 01
Leg 144 1140 00 L]
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9. Level linearity including the level range control
ST Measured Arceptanee
UNCERTAINTY
REF (UES ERR Lt
Ty (1] iy | ity | & dB)
s a0 a2 L
ni
14 nag oo L
STD Anticipated Measured Adveptance
UNCERTAINTY
A 37129 Tomehurst et e ERE Limht
C Time Hespone {nssp lawy (0B By | = dB) 1= 8y
200 1350 1350 no |
Fasd 2 1180 1T <13 410,15
(L 109,18 L3 a2 15,480
200 1206 (e} Al |
Sl al
2 104,10 (LX) 11 10,40
200 126.0 1280 no |
SEL 2 109.0 sl 0.1 #1015
0.25 100 oo (1] *1.5,-50
11, Peak C Sound level
UL Senriing Anticiated Mrasured Accoptange
UNCERTAINTY
FAST 7T/ 95142 REF vec ERR Limde
ST Seteing i) et} iy | dit) | = dB)
Camplae evele s 1568 s 3l
Positlve half gyele (L) 136, Sl (53 H]
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12. Overload Indication
LU Senting Measured Avewpusce
UNCERTAINTY
FAST /A /37-100 e Limiy
ST Setting (L) (EX 1] |+ dH
Pusitive nne<half cycle "y
Nogative me-half cycle HLE
Deviated Ll 02 1.3
13 H'sh Leval 5‘5!!1“!1’
LU Setrimg Measured Arceptance
UNCERTAINTY
FAST /A 9 uue Limit
ST Setting (L] (B {=dmBi
Initial 1350
Final (RLE
Drevisat L)
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Resalation ol dB

Calibention Enviromment and Details

nTcE

Temperature
Humidiry 50 %RH = 20 BRH

Barvneeric Presure LN S RPa = 10 B

Received Dae 31 Janugary 2022
nlibmbzd Dute 1 11 Febmary 2002

Calihmtion Procedare

UNITETF ANALYST AND ENGINEENING CONSULTANT OO LTI

#1 Sai Udomseik 41, Sukbuenvit o, Bangelink. Prakanony, Bangok

Microphane Class ; 2
Microphane Model 1 273404
Microphone & © 129330
Premmgplifier Model - PRMLyTIC
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1. Indication at the calit check frequency
UILIC Setting Maminal Befare Adjust Adjust Accepiamnce 5. Electrical signal test of frequency ings, Weighting network respone with relative to 1 kHz
UNCERTAINTY o
FAST! A/37-139 Livil e ERR e ERR Ehiit VU Sectlng Deviatlon from varlous Frequency Arceprance
FAST | 37-139
Calibratar Setting (" 8 B (8 ey (=) (sdm) PREY 7R Vst ing ek i Ehil
T C 3 = -
106H) e 114 00 41 18385 1138 105 1138 05 .20 (%} Gl See AR L L Sl e
1 He 02 o (] n
Mt Ahsoline sensittvitg was established by the nse of Sound Calibror Brand SVANTER, Mode! 85 354, SN 58079
125 b .l o 0 15
250 He 0.1 o i 15
2. Self-generated noise, Microphone installed 500 He sl faf wn 15
UUC Setl
- s | ER R 1000 H o ol [ w2 14
FAST/ 37130
200 4z o .l o o
VUL Weightis d - B
lin ol s 4000 He an o L] 30
A 778 0.10 =
HO00 He o ol i s
3. Self-generated noise, Microphone replaced by the electrical input signal device L0 isa 4 B £5,-INF
VLI Setting
Memsmred | UNCERTAINTY . Frequency and time weaigh at 1kHz
FAST/ 37130
U Setting sTo Mensnred Arceptance
UUC Weight i B UNCERTAINTY
elghting ] {+dB) FAST/37-138 REF e ERK Limii
A mx 0.1
I Weighting {aliy (i) () [+ dB) (£ dB)
[ ar3 (R A | 14,041 1144 o 02
2 31 .10 T 11400 1140 o (51 [
4. Acoustic signal test of frequency weightings {Without Windscreen) 2 Lol il 1 Lo
Devintion frum vurinas Frequency Acceptance
VU Sertlng UNCERTAINTY VT et 5
Weighting Resgone eurve Limit it i Wiarkrnd tncaREAINTY | T
FAST /37139 A < z 11304 A REF e ERK Limit
(£ dm) {4 am)
STD Sertlng (EE) By {dB) VT Time Respane (BN (dB (dm) [+ dB} [£am)
125 Hz 0 (1] 02 .30 4 Fasl 114 144 o (3]
100 Hz 0o 0o adl 0,60 (X1} Show 114,00 11440 o 02 [I8)
4011 Hz this L&) a6 0 10 Ley 1461 a4 an [
SO0 He aul a0 02 (1A 30
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7. Long Term Stability
UL Setting Mesred Acceptunce
UNCERTAINTY
FAST (& (371360 [T Limit
ST Setting [ (£ d#) (xdB)
Lnisial 140
Fiml 1146
Deviated i
8, Leve| linearity on the reference level range
VU Setting Anticiputed ievintion Acceptunes
— UNCERTAINTY
FAST /A /3719 REF e ERR Limit
STD AR (uB} (4B} (] (4 [Ex 1)
e 159 1350 (i Ll
1M (R 1340 on 11
129,00 1 Lm0 04 ]
13400 124 1240 04 I
1500 g 1 i 11
140 1 140 0 1
1080 s 1094 ah 11
100 [ 1044 an (H]
AL Lo wo oo (N}
1) - i . 5]
BE:IH} Ay B <l L
3
B M) B4 iy <.l L1
TN 0 ) 41 LI
T4 -.u e 0. LI
5 i Y 4 LI
(1] b 1.5 al Ll
BT 59 SH 1 ]
5400 “ 539 ol 11
00 + 489 -1 L
4400 - Rl 0a L1
900 ) W2 (3 11
0 15 3 a1 L1
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12, Owverload indication
uvue ing Measured Agcoptance
FAST/A/37-139 JUES Lt
ST Setting (L) {1dB) (S L]
Positive one-half cycle LT
Negative ane-half cysle 1418
Drevamied -
13. High Level Stability
UNIC Setting Muasired Acerplance
UNCERTAINTY
FAST/A73%-139 ULS Limie
STD Setting iy (= d8B) (=R}
Imitial 130
Final 3.0
Dresimud o0 At (%]
End of Cerfificute
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9. Level linearity including the level ra nge control
JC Setting 5N Measured Accoplance
UNCERTAINTY
FAST /A REF e ERR Limit
UUE Hange fel18) (e} (o) (£df) (=)
32 ALK k4 (0
139 LE]
14 T4 i} LI
10. Tone burst response
U Setting STD Anticipare Mossured Acceptundy
UNCERTAINTY
A X130 Tomubirst el v ERR Limit
UUC Time Hespone {ma) () (B} (] (i (4B}
T 1350 1145 1 Lo
Fust 2 Y] 1176 b 14, -24
023 1 8.7 b3 +1.5,-50)
20 12846 1285 Ak L0
Slow 1
2 1090 1089 i1 <10, 541
200 1288 1294 af i
SEL 1 10 1089 AL #1.0, <23
25 1000 1A o4
11. Peak C Sound level
ULIC Setting Anticipated Muasured Accoplance
UNCERTAINTY
FAST/C) 95142 HEF 111/ Limit
STD Setting () (i (£ dB) &
Complote cycle 1374 136:7 17 14
Positive bl cyel 136.4 1362 5] n.1 20
Nogaive il cvele 1364 1362 A3 0
Tho resutts rolmed only The certificaies shall non b hiced i Felll, withou! writien appeoval of the Innevatrvs Instrument Ca, Lid
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1. Indication at the calibration check frequency
VLA Setting Nunsinal Tiefire Adjust Adjust Acceplance
ENCERTAINTY
FAST (A 117139 Lvel (HEe ERR uLe ERR Limit
Calilestoe Santing (il () () [T [ (= iy (din
1000 Ha | 14100 4B 1 144 .15 135 o4 .21 [IE3
Note Aywoliate semsitioity was established iy fhe use of Scemd Calibeutor Bound SYANTER, Modsl 5V 354, SM.38070
2. Self-g noise, Microphane installed
UUC Sesting
W INCERTAINTY
— demsured | UNCERTAINTY
UL Weighting (i} (e
A b 14

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

VUE Setting
Messured | UNCERTAINTY
FAST / 37:139
UUE Weighting (i (i)
n e [ ]]
C 3 oo
z 319 nin

4. Acoustic signal test of frequency welghtings

[Without Windscrean)

Deviatlon from variens Frequency Acceplasce
T Seniing. UNCERTA
‘Weighting lespene curve. Lt
FAST ! 37-{ 39 A C z
1+ dij (R ]
ST Setting 1B (L IdB} ! =
125 He (] (] o0 130 20
1000 b (] i o 0,60 (1]
A0 Ha od 05 a3 0.60 0
2000 Fie 4l 0.2 -kl 0,7 an
The i relatin i o it itk
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7. Long Tetm Stabilitr
ULC Setting Measired
UNCERTAINTY
FAST (4 37138 L
ST Setting {dl) {+daB
ndtial 1140
Finel 141
Diviated o
& Level linearity on the reference level range
VL Setting Anticipated Dieviation Acceptance
EAST /AL 37-139 REF Lue ERE ik Limis
STO AR (i) {uiy 1By (£ dB) {2 il
13900 i I®a L8 (B}
1M 1 1145 [ (8]
1Re.00 2e {FUE) na 1A )
13&00 2% 1340 na L
Hwou e e e 11
114.00 14 120 e pR )
Iowon (13 e an Lk
o0 %) R aw it
o w o an ]
o0 o uy 41 1
o L] ws al (4]
B “ a1 n3 L&}
TR ™ %1 (8]
Tam ™ 41 (N
45,00 & “ao g (%]
0 2] "y i L
wm 5 wo ug ]
4 54 Ha oo ]
Hm 4 duo on LE
4o R A o ]
Sy W LK} w3 i
ELLE]) » S ai i
5T AT AR ns (1]
The renii iy e iy bt uil st
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5. Electrical signal test of frequency welghtings, \

LU Settlng v lathan Fram varloes Froguaney Accuptance
INCERTAINTY
FAST /374139 Welghting Respane carve Ll
ST Setiing A (dB) € fellp 2y |+ dit) |+ B
il He 02 L1 Al n
138 .1 ] A1 L5
230 He .l i 4.1 L5
00 |z A1 i 41| 1
1000 He (1] 0 i) 02 L
2000 iz 0y i ag 0
4000 Ha L) 0.0 ag an
4000 [z 4l AL ad ]
16000 Ha Al - .0 +5,-INF.
6. Fraquancy and time weightings at 1kHx
UL Settlng 5T Measuied Actuptans
USCERTAINTY
FAST /37-119 HEF (B ERR Lamit
LLC Weighting () (i) ] 1+ disy |+ B
A L0 1140 (-] 1
(&) L0 140 a0 [1+3 82
;] 11400 11440 o 01
VU Setting 5 Megsured Actiprangs
UNCERTAINTY
I-IMIA HEF e ERR Limit
UUC Time Hespone TdHy {C1] By | +dm) | +dB)
L (REE an i1
(IR oo %3 il
Leg 1o i) il
[
The i il e ﬁmw [
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9. Level lingarity Including the level range control
WL Setting ST Measured Accrplance
UNCERTAINTY
FAST LA REF uue ERR Limiit
VLT Hangs [ (L (L1 (B (BT 1
4332 4i4 [1% L
-1 n3
14 {ET] i1 11
10. Tone Durst respanse
VUL Setting 5T Anticlpated Measured Acerpance
UNCERTAINTY
A 137139 Tumehurst star e ERR Limit
UUC Time Respone (] (CL] (1) | dmy 1=am
20 (L7} e I
Fam z 120 0l *10,-15
23 1090 1087 a3
200 1286 1285 a1 i
Show (8]
2 00 [0 14 e
00 12940 120 o |
SEL z 1090 (X 11 <1023
(5] 1000 L1 Lt ST
11, Peak € Sound leve
UL Betring Amticipated Messuredd Aceoptance
UNCERTAINTY
AT 10 95-142 HEF (U8 EHR Lt
ST Settlng () () (CLH i+ dH) [ =dB)
Complite cyele 174 1368 L] 3
Pasative hall cycle 144 131 M I 0
heganve half cycle 1344 () A3 p ]
b i amhe i Sl it
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[ T 2002000000
12, Overload indication
VUL sesting Aleasured Ageeptange
UNCERTAINTY
FART /A 5-139 (£ 1] Lk
HTI Setlng [ [EX (=
Pusitive anehalf cvche 1423
egalive ooe-tall cyele Lo
Dot ot i3 0z 15
13. High Lewel Stability
VL Setting s Acorplance
UNCERTAINTY
FAST / A/ 37-130 LU & & Limit
ST Seefing (1) (+dizp (= dn)
Tt 1380
Final 1380
Dieviared 0 o 03
End of Certificate
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1. Indication at the callbration check frequency
UL Sefting Naminasl Hefare Adjst Adjust Aceoptance
UNCERTATNTY
FAST (A 13109 Lavel e ERR ERR Limit
Calibratoe Setting (dm [CL1 (a8 (aH) {=dB} | % dis}
1000 M | L4000 d 11388 1113 “41.05 1139 s 120 (5}
Mot Absolure sensitivicy was estblighed by the wse of Sousd Calihrsor Hremd SVANTEK, Model SV 354, SALARITY

2. 5eff-generated noise, Microphons installed

UL Setiim
FAST (37139 Measired UNCERTAINTY
UUC Weighting fdly [EX 1]
A 0.0 i

3, seif-generated noise, Microphone replaced by the eiectrical input signal device

UUC Setting
Memsured | UNCERTAINTY
FAST /37139
UL Weightlng (L | =ty
a s 0.1
- [T
z ErL 0,10
Acoustic signal test of fraquency welghtings (Without Windscraen
Deviation Tram various Frogueney Acvigtance
VUG Setning UNCERTAINTY
Welghting Respane cnrve Limit
FAST /37-139 A (S z
— (£ {=dBy
ST Setting sy (dB) {dB)
12511 .1 al ad 050 20
1008 a0 an Al n
4006 Hz as 5 as L 3
H000 Ha 04 04 os am sn
The risules relsied oty 80 A i b e o b T e
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fra )

Pagee 118,

)

Linit Usiher Calibration Ditafls

Merssrement iem | + Sound Level Merer

Marnufacires + LARSOM DAVIS
Model t Lxm2

Hertal Mumbet + NS

] 1 UAEEFMUITZS64
Resolution ©onloan

Calibration Enviromment and Details

Temperature L2 CE2
Hunsdity + UNRH 20 S
Barametric Pressie t 103 b & 10 b
Foveved Do + 14 Jamary 2023

Cutibrtoy Page ¢ 21 Jonmary 222

Calinmtion Mrocedure

NITED ANALYST AND ENGINE]

Certificate of Calibration

ING CONSULTANT

1 81 Bol Udomauk 41, Sukbusmt flosd. Bangehnk, Prkssong, Banghol

t En-bonse mettiod CP-SEM- hossd on 1HE 616723 2 2017 Fleo

ce

m Certifieute Moz Z-ACT-H6

Mrcraphione Class : 2
Mictophons Modsl : 375A04
Microphone SN 32676
Prommplifier Modst : PRMLaT2C
Ireamplifier S8 ; (T34

Ttrumont St : Used

vt s - Soand kevel meters - Part 3 Perioddle tests

Locatian of Calibention + Lab Acoustic
Reference Stundarid
instrument Brani Model M. Lo calihration
Standard Micmphang GRAS AN | 8 Septamber 2122 URAS
Multifrequenes Calitmtor Quest Gues-cal EFADOL 14 June 2123 5]
Andin Generator Syaniek Sandiy) 1 1% £xtober 2022 W Efemric

Nate

The reported uncertminty i hased on sundomd sncertainty mulbplicd by the Coverage Factor & = 2. peoviding n level of confidemen approsamately 95 %,

Callrated iy ¢ e

M. Nugpadion Lisingart

Calitmuthon Offiver

Approved By ¢ A
Mr. Pacit Mighavorn
Calibention Engineer Supervisoe
Issiae Dhany 1 11 Jumary 20122

IRNOVATIVE INSTRUMENT CALIBRATHIN LAR
INKOWATIVE DSSTHUMENT 00 LT | IEAT OFFICE

SN 12500 LN TIMARGIN || TAMION BANG KAED,

AMPBBCHE HANGE PHLTSAMLT PRAKAN PROVINCE 16880 THAILANH

1L (B0M-2

S BA-1 FAN 08K 1ETH0

lual] ol aull, w

“whaslumun, ..

P 1 36

Cenifiee Mo L-ACTOM

Reyuest No eg-2022-0095

5. Electrical signal test of frequency weightings, Weighting network respane with refative ta 1 kHz

Sutting Devintion fenms varinus Fregseacy Acerptance
UNCERTAINTY
FAST ! 37139 Welghtlng Respune eurve Limit
ST Setting A ALl I am | dB) | + i)
63 He 41 Al [ h
1241 bt o [ 15
0 He a1 00 [ Le
S00 He 0l b [ L5
1000 Hz L 0o 0o o2 Ly
(] on 00 0
o 00 [ ] £
01 L] i) 3
it 0,1 i 1 AINE
&. Freguency and time waigh! at 1kHz
VUL Setting ST Measured Arcceptunce
UNCERTAINTY
FAST ! 37139 REF Luc ERR Limit
ULC Weighting fiaey ) (L) |+ (R L]
" 11400 140 o6 02
C 11400 140 un [iE %!
* 100 1140 ] 01
ULC Setting STD Measured Acteplumce
UNCERTAINTY
1WA REF Luc ERR Limit
UUC Time Hespone ity fany (B (B2 I+ i)
Fast 4.0 140 oo U3
Slow .00 114.0 o0 o
Leg .00 Hag g ol

T nsits relaten ndy o e I




INOVATIVE IRSTRUMINT CALIRRATION LAR

Y ATIVE PNSTRUMERT 61, LTI, HES

TTICT
T I 10, SOELR TR ARDRA 1] TAMBN BANG K81

ARBIHLIE ANG THLESAMLT PRAKAN POV INGE

4 THAMANT

I K2 | 1m0 FAK.

21 0TI

[

7. Long Term Stability

Cerifieste No

Request No

VUL Setting. Mensured
INCERTAINTY
FAST (A 137109 il
STD Settimyg. (ag) 1+ dB)
Initial L4
Fial Lo
Devinied 6o
8. Level linsarity on the referance level range
UL Setting Amticipated Devlathm Acceptunce
UNCERTAINTY
FAST /A 37-139 HEF e ERR Limiy
ST LBy iy i) = | = dity
T [ 1390 [ L1
e 134 135 0 L1
200 129 ) [ 11
12400 1149 [ (8]
a0 (It} ] 0 11
Liaon 14 1an [ (8]
100 L] WG [ (&l
1100 14 hiko [ (]
i w g [ 11
i " 58 i Lt
ol " HEs ] Ly
[ W H3a U] (5] 1.4
=00 ™ w8 i L
N iy ] 1l
00 [ i i 1
600 o L] ALl i
500 -u £ o il
“00 " 540 o il
1.0 a0 o a
il 44 44,0 ol
14 B3 L]
] 3 03 il
L 1.8 ns 12

1
Vo sl pebited ey b th diemy ¢ binind Tha wvaeifistn shl] i b mepwvibises sncvgt i Tl et “"“wyrﬁmﬂm"l

INNOVATIVE INSTRUMENT UALIRRATION LAR

MUVATIVE ISSTRUMENT C0L. LTD, HEAR OFFICE
00 MK I, 00 SN FINAKEIER 1 TAMECTN BANE KADD,
SAAPIIEIE VAN LT SASTUT AR AR POV BT 111980 THAILANED

THLL 100002 1 L SR00- 1 FAN (i M-21 17|40

T ALE

P /8,

12 ACT-015
fequest Mo Tey-2002:0095
12. Overlead indlcation
LUC Setring Minsured Acceptsnci
FAST /A 137-109 e Llmis
ST Serting [dH) 14l s}
Pemitive ane-half cycle (LE8]
Nogative ueshalf cycle lars
Deviated 01
13. High Level Stahilic
UL Setting Mensured Acceplance
UNCERTAINTY
FAST /AL 37-139 Limit
STID Setting { = diy (=dm
Initial 1340
Final (LY
Deviased K1y

End of Certificate

The nesies 12l

LS ’"Tﬁ'ﬁﬁ‘iﬂﬁ';haﬂﬂuw -

IRROVATIVE INSTRUMENT CALIBRATION LAK

THRIVATIVE TN

LUMENT C0, L TR HEAT OFFRCT

I R 1L S ST TRARCIN | TAMBOR AN KAL),

AMPHIO FANTT PRI SASTUT PRAKAN PIOVINCE 1130 THAILANED

L it

B | AN (WN0-2) 1T 180

Page (35,

Cenfificame No I2-ACT-030
Hgment Ny Ve 2022-1183
8. Level linearity including the level range control
LUC Setting STIF Measared Aceeptance
UNCERTAINTY
FAST/ A HEF [ils ERR Limit
UL Raage Lan} iy | i) 1 ey
524 (5} L
1138 1h3
14 [ Ll
10. Tane burst response
Setting ST Antlcipated Mensured Acveplunee
UNCERTAINTY
Al Taneburst Hul [ ERR Limit
UL Tiwe Respome {ms) i) (i) iy |+ a8y (=am
0 1350 13541 ai
Finst z HED 14 -2 +10;,°3.5
025 10 108K 2 HL580
o] 1246 1285 ALl
Show 3
2 ([ 1064 -2 +H, -5
200 1280 120 o i
SEL 2 [HUAH ] o4 +HL0 -8
02 (LI wy i HLE-50
11, Peak C Sound level
VUC Sctting Anticipated Messured Accepusce
UNCERTAINTY
FAST (T 85142 REF e ERE Limis
ST Seitlay (B} () (4R Lo i) {4 e
Camplete cycle 1374 1369 <50 i
Tt ve: bl cyele 1364 1342 <20 0z 10
Negative h I 136 1362 4 20

The: cewilis ieknod sily & e it salibwsicad The ceviflcaie shadl ren bee opebud excop i il

INNOVATIVE INSTRUMENT CALIBRATION LAH
INNOVATIVE |

STRUMENT €0, LTI HEAD OFFICE

Lt

/130 A0 1 SO0 SUNTINAKORN || TAMECON BANG KARLU,

AMPHUE BANG PHLESAMUT PRAKAN PROVINGE 10840 THAILAND [ |

TEL (6=

TSR0 ) FAX F66H-2 116

=
CALIINATION LARORATO
AL

lage: 1f8

Certificate of Calibration

Custamer
Name UINTTED ANALYST AND ENGINEERING CONSULTANT C0O,LTL,
Address = 81 Soi Udomsuk 41, Sukhumyit Road, Bangohak, Priknnong, Banghknk

16260

Unit Under Calibratinn Detafls

Mensurament ibom = Soand Level Meter

Certificate No ¢ 22-ACT-103

Reiquest No o Reg-H22-0230

Microphone Cliss - 2

Mamufacinrer + LARSON DAVIS MHerophono Model - 375A04
Model 1 aT2 Microphooe 54 1 ITRG6K
Sertal Mumber LLUIER Premplifier Model | PRMLATIC
n UAEEFM 182564 Preamplifior SN 071540
Hedolutinn L db Intrmend Steus ;o Lsed

Calibration Enviranment s Detadls

Tempemiun: BCEC
Hamidsty 50 %6RH = 2 %RH
Haromemnc Pressune 13 sPa = 10 hPn
Received Dase 31 January 2022
Calibrated Daie 11 Febnmry 2022

Calibration Procedur:

Ie-haiise method CF-SLM-01 based on IEC #1672-3 : 2017 Electroncoustics - Sound level nieters « Pan 3: Periodic tests

Locatine of Calibragion Lab Acowatic
Reference Stundard
Instrument Brand Miidel BN Piue calibention Tracebiliy
Standurd Macrophone GRAS AN 188273 15 Seprember 2022 GRAS
Multifrequency Calibrasor Ques Quesi<al EFADDNO2I4 14 Tune 222 TSI
Auili Genenisir Svantek SvamdtlL 131 1H Ouiober 2022 WE Ebectric

Nate

The reported uncertainty is based oo stsndaed urscertinty malizplied by the Covempe Factor & = 2, providing o level af confidence sppromimately 45

Calibrated By : Jo¥'

Mr. Noppadion Linngis

Calibratin Officer

Uhe nesaies relared oy 10 fhe lem calibraed. The certificate sl mt be reprodiced except in (U3, withos! writien appeoval o fhe Tenovative Tnssmmen ©

Approved By ¢

Esmue Dy 1

MEn
bt Pacit Mathavors
Culibrativn Enneer Supervisar

11 Fobrasry 2023

o Lad

ENTSL M Dt 1 Do ke (T

wnanslupuny



INNOVATIVE INSTRUMENT CALIBRATION LAR

TNNOYATIVE INSTRUMENT OO LT HEAD GIFICE

/199 MO0 18 208 SUNTINAKORN |1 TAMININ BANG EAEC,
AMPHOE BARNG PHLESAMUT PRAKAN FROVINCE (0340 THAILAND

TELE AGaHT1 b ST FAN (OM-2L 07 L)

i

ST
FALIMATIT ARG
‘AE-3751

INNOVATIVE INSTRUMENT CALIBRATION LAR

POV ATIVE [NSTRUMENT 0L LT HEAD OFFTE

TUM MO0 1L, SO0 SUNTINARORN |1 TAMEBON BANG KAFL,

AMIPHIE MANG FHLLSSAMUT MRAKAN PRLOVESCE 1040 THAILAND

i Butuaaiied Buegane 41in

ACCAEDI|TEE

@
CALIBNATION LABORATGRY
AT T6L

T3 TEL (602 TIE-S800-1 FAX: 82 1 16-T 140
Pagw : L1H Page:3/5
Certificate No 2LACT-103 Certificate No ZACT-103
Raquest Mo Requeat Mo Reg-2022-4230
1. Indication at the calibration check frequency
UTC Setting Nominal Befors Adjust Adust Accuptanes 5. Electrical signal test of frequency weightings, Welghting network respone with relative to 1 kHz
UNCERTAINTY e
— e s
FAST/ /17130 Lovel e R e ERR Lt bhair e imaminet | i | S
FAST /37134 e
alibeator Setting (R (8 (it (1) )y i =diy [ 4B} - Weighting Respune curve Limit
STI Setti A - ] +
100 Bz 114,000 4R 11345 144 IS 139 (T 3 03 ieadd | L SR EQD L] Ea)
63 He 02 o af 0
Mot 1 Absolule sensitivity was catablished by the we of Seund Cullbrasor Bramd SVANTER, Model SV 354, SHL 38079
124 He -1 o0 o 1.5
230 Hz il o L1 15
2. Self-generated noise, Microphone i S0 He i1 o o 15
UUC Settlng 3
Messred | UNCERTAINTY 10 He o o 0o 03 10
FAST/ 37139
2000 Hz [ i o 20
UNC Welghti (B} {4+ dm)
Lo 4000 He o o o 1
A 1 ol
AN He 0o (L] 0o 0
3. Salf-generated noise, Microphone replaced by the electrical Input signal device IR A ol Wl +5,-INF,
UUC Setting
Measred | UNCERTAINTY 6, Frequency and time weightings at 1kHz
FAST /37139 o~
VU Setting ST Measired Accoptanee
U Wi (am) (= amp T, UNCERTAINTE
tighting FAST /37130 REF vue ERR Llutit
A 1 ol -
UTC Weighting {d8) (dmB) fdn} (2 di) (+dB)
L 79 (1]
A L1400 1140 (i1 [
z 34 ol =
L= | 1400 1140 (1) 02 [+
4. Acousthc signal test of frequency (Without Windscreen) < HH id = L
Dietiatinn from vuriaus Frequency Acceptunce
UL Setting UNCERTAINTY VUL Selt 1
Welghting Respane curve Limit ing STD Memsured P Agceptunce
FART 37118 7 T z IA REF e ERR Lianie
% 1 & an} {4dm)
STD Selting (B} (4B} (dm) UUC Time Respone [l (1 (1) (xdm L]
125 He e i 0l 030 o Fust 114,00 b4 0.6 o
T e i o o 60 14 Shiw 1400 (IER] o 02 il
A0y He 09 o 14 0.0 10 Loy 1400 144 al 0
4000 Ha 0.7 iy [LE] 070 0
T 10 the i not he ge pi i full. witheut: ol ive [mstrument Co. L The nesies related ondy 1 the lem eabdesiod T tificate shall nut e 4 in fill, wighisust seritien d of ihe Innavative lrsiriemess Co., Lid
T3 T06-SLAM-01L Rev () St doe 0107714 P TR Mt 0 Boami e (00 0
Ly Ly
INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INETRUMENT COn, LTD. HEAD OFFICE - INMOVATIVE INSTRUMENT CO_ LTH (EAD GFFICE m
T3 MOD 13, 501 SURTINAKGES || TAMBON BANG RAED, SN RO 10 SOTSUNTINAKORN | | TAMB% ARG KAFQ Lo\ el
E BANG FHLLSAMUT FRAKAN PROVINCE 10580 THAILAND AMPHOE BANG UL SAMUT PRAKAN PROVINGE 105408 THAILAND 2N
LT L P
TEL} (A1 1658601 FAXLIBGN-21 - TH40 fra = TEL: 4600021 16-5880-1 FAN! (R6I0-2116-TH40 ELRAATIN LR AT
Page 14/ P = 5/
Certificane No 2-ACT-103 Certificas No 22-ACT-103
Requet Mo Heg-20221230 Reguest No Reg-2023-0230
7, Long Term Stability
UNC Setting Aiénmured Acesptance 9. Level linearity including the level range control
UNCERTAINTY T
Y e UUC Setting ST Measured i Acceptance
ST/ A 1 e
STD Setting o . FAST REF (H 16 ERR Limit
- VU Raiege A1 B I + :
T TS g {18 () [ {+di (£ di
a2 429 03 11
Final 1140 E1 (]
. 14 1440 ol 11
Dieviased i
. 10, Tone burst respanse
8. Leve! linearity on the reference level range
N Sefting STD Anticipated Measurod Aceeptine
VLI Setting Antietpatod Deviation Acceplance CERTAINTY
UNCERTAINTY ASIT138 Tonvburst el e ERR Lt
FAST /AL 37-199 REF uie ERR Limit
VUL Thine Respong fmsh dmy iy (L) (6411 i =48]
STR I {1} (i) (ol { +dB) {4y
: 200 1390 1350 o 1
135,00 1 12810 aa 11
; 2 - - 02
— = b % 0 Fast 2 1180 1.7 03 1.0,-2.5
1290 120 1290 a0 1 921 1R 1087 i +.5,5.0
124.00 124 X0 na 11 20 16 1285 4.1 (£
Skw 03
1500 1t] e as LI 2 1090 1059 AL1 +L0,-50
11400 1na 4.0 an 11 200 1294 1290 ok 10
Lo i i il ot SEL 2 1090 1020 04 10,23
104 00 1 o nn (R}
s 10H 9939 0.l #1.3,-5.0
N w w0 a 11
Fi0 ™ Y 0 11 11, Peak C Sound level
i i B2 09 oy 11 VLI Setting Anticipated Messured Accopunce
. UNCERTAINTY
B0 14 0 T L1 FAST /€ /95-142 REF vue ERR Lt
B 7 as LI .
i i Lo STD Sutting () (m ) (= a8} (£
T ™ i an N
Camplete eyele 4 1367 070 Al
i i [ i W]
Pasetive half cych: 1364 1361 .30 0z an
S0 64 &L aga L1
s = — = = Wegutive balf eyele 1364 1362 020 u
S 4 540 it L
450 au g an Ll
i ™ 440 [iT] 11
1600 it 93 iE! 11
30 ] 3.3 01 L
The sesushis sebner coby 10 ihe Ik I ’ i full, withoat we ol of S Lud Thie sewurlin selaied ondy o the it full, witho i of Co., Lid

P TIHSLM ] ot T i 1Y

I.E]ﬂﬁ"li‘lljﬂ'l‘l.lﬂu

FATOA-BLM-A1T Rl 0 i e B1191 10
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INNOVATIVE INSTRUMENT CALIBRATION LAR

IMMOVATIVE INSTRUMENT 0. LTD. MEAD GIFICE

=

B 1M DL SOFSUNTINAKORN 1] TAMININ BANG AL, bl -

ACEREDITED

[ ———

AMPHOD BANGITILESAMUT PRAKAN PROVINCE 10540 THATLAND

TEL (806-21 1o-T560- 1 FAX ( 16-T140
#¥ PROMOTION ASSOCIATION (THAILAND-JAPAN)
Certificats Mo ITACT-108 RVICES 3 EQUIVMENT CALIBRATION AND TESTING TCES
Regeest No Teq-2022-0230 WRC-TIBITIRTON
CALIRRATION b
12, Overioad indication
UUIC Sefting Mensired Acceptance
UNCERTAINTY CertNo.: 21CH788
FAST /A 37-139 tiue Limit
Page.: 1ef3
ST Setting ) (+dm =0 - . . .
. . . Certificate of Calibration
Pasitive ane-tallevele 422
Megative ang-half eyele 1423 Equipment : pH Matar
Doviated 0.1 02 s Manufacturer : Horiba
Model : LAQUA-pHZ10
13. High Level Stability Serial No. : HADCOO25
Setting Measured Acceplance 1D No. ; UAE EFM.117/2563(ENV. pH.07/E3)
UNCERTAINTY
FAST/A/37-139 uue Limit Condition As-Received: Used Item
STD Setilng (dm) (+dBy {=di) Recelved Dale : 14 June 2021
Enitial 1380 Calibration Date : 16 June 2021
Fisial 1380 Refarance : 2106-0456WSC-3
Devianed oa ol 03 Submitted by : United Analyst and Engineering Consultant Co., Ltd,
3 Sol Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanong, Bangkok 10260
Ambient Temperature : {35 £ 25 C
Tudef Cillitals Relative Humidity : (50 = 15) %
Calibration Procedure : In - housa mathod

- CP-CHS by direct measurement with standard
voliage calibrator and direct measurament with
cerlified referance material {CRM)

- CP-CHB by comparison with standard thermometear

Calibrated by : Warakorn Lerngagirakul

Approved by : F{“ﬂ‘{u i

Approved Signetary

{ /Jmabee Butkruea
[ ) Saithip Meangmal
[ ) Warakorn Lerngegtrakul

Issue Date : 21 June 2021

The Uncertainties are Tor o confidence probability of approxdmately 95%

Tha results relaiedd rundy 10 the lem calibonel. The cenificate sull nm be seproduced exoep in full, ‘That ol v Emstrmani o Lad

o wnesen appe:

VT SLA-1 Re. ) Somae te DL T

wonaslupauny Lanﬂ'l‘i‘hjﬂ'%}dﬂ?ahs

CertNo.: 21CHT78B
Page.: 2003

O . ] -
(4 5ina ) [ ot |
Vartizre -

Condition of this calibration result
1. Referenca Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1) Documnent Process Calibrator 43160066 130RC092 21E12231 27 Apr 2022
2) Rel. Standard Thermometar 2188080  130RCO44 2011389 19 Nov 2021
Thiz il Is o the ional System of Unit maintained at:-

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

2. Cortified Referance i 1 The results are to 5| through CPA chem Ltd,,
ANSI-ASD National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No., Exp. date
pH 4.008 CPA chem 725826 13 Jan 2023
pH 6.985 CPA chem 725827 12 Jan 2022
pH 10.012 CPA cham 725528 12 Jan 2022

3. This certificate Is valid only 1o the item calibrated on date and place of calibration,
Calibration Results

Fupetion : mV Measuremant

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Input
pH mv my pH (em¥) ¥
PH Mater 4.00 177.48 1775 4,09 0.058 2.00
SN HABCOD2S 7.00 0.00 0.0 7.0z 0.058 2.00
7.00 0.00 0.0 T.02 0.058 200
10.00 -177.48 -177.6 10 0.058 2.00

il .
Lanms'l:imuqu Lan?l'li‘ll-j,ﬂ{ﬂ}gﬂgﬂ
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CertNo.: 21CHTES
Page.: 3af3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Readi pH factor
(mV) (%) k
pH Electrode 4,008 40 152.7 00079 200
SN, 580C0199 6.985 5.99 -213 00083 2.00
B985 Bog9 217 0.0023 2.00
10.012 10.01 -195.4 0.013 2.00
Function :
{*) without adjustment
This equipmant was connected with Temperature Probe;
- Modal ; #4652
- Serial No. : 890C0199
Dimension of probe;
- Length : 80 mm
- Diametar - 18 mm
= fon Depth : 8l mm
Calibration Standard uuc* B Uncertainty of | Coverage
Point Temperature Reading i measurement factor
(el ("G ("C) ('c) (z°C) k
250 25.003 25.0 -0.003 0.20 2.00
30,0 30,00 30.0 -0.001 0.20 200
35.0 35.005 35.0 -0.005 0.20 2.00
Remark : - UUC* = Unit Under Calibration
Tha reported uncertainty of measurement was based on a | ifiplied by a ¥

factor k, peoviding a level of confidence of approximately 95 %.

-alo-

Cert.No.: 21TW127
Page: 2 af 2

N
Result Dissolved Oxygen Meter Adjustment With Air 100 %
Digsolved Oxygen Probe No.: SKoMOD21
Titration Method DO Meter
Standard Deviation

(Azlde Modification Method) Reading
(mgiL} (mgiL) (mgiL)
T.08 1.58 0.00

This report was cerfified only for the instrument we tasted.It is allowable to use for study
ihe system efficiency, The environmental impact control and prasent to organization it may concemed
Intend to usa for adverlising and referral purpese is prohibited. This report may nat be raproduced
other in full without written approval of the laboratory

Wady, .

wonaslumuey,

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

3344 PATTANAKARN ROAD 50 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL, 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW1Z7
Page.: 1 of 2

Certificate of Testing

Equipment : DO Mater
Manufacturer : Hariba
Model : LACUA-DO210
Serial No, : HESMO048
1D No. : UAE.EFM,118/2563 (ENV.DO.07/63)
Received Date : 14 June 2021
Test Date . 17 June 2021
Reference : 2106-0456WSC-1
Submitted by : United Analyst and Engineering Consultant Co. Ltd
3 Sal Udomsuk 41, Sukhumvit Road,
B Phe akok 10260
Laboratory Conditi Temp (25+5)°C

Test Procedure :

Tested by :

Approved by :

(/) Males Butkruea
[ ) Saithip Maangmal
() Warakom Lemgagtrakul

Issue Date :

Hurmidity {50 + 20) %
In = house method : CP.CHY
by G hnigue with Aride ification Method

Walalak  Siritheary

maly, -

Approved Signatory

21 June 2021

wonenslaeyen.

NBC-TIBI TS TIAS
CALBRATION €088

Cert. No.: 21TME63
Page.: 10f2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :
Amblent Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :
Approved by :
{ ) Pomthippa Tameyakul

(/) Stwit Imjai

Issue Date :

DO Mater with Sensor

Horiba

LAQUA-DO210

HESMI048

UAE.EFM.118/2563 (ENV.DO.0O7/63)

Urited Anslyst and Engineering Consultant Co.Lid,
3 Soi Udomsuk 41, Sukhumvil Road,

Bangchak, Phrakhanong,

Bangkok 10260

TPA On Site Calibration Laboratory

14 June 2021
21 June 2021
(2610)C
(50%30)%
(220t 22)v

Malee Butkruea

. 4ud

Approved Signatory

22 June 2021

The Uneertainties are for a confidence probability of approsimately 95%

Lanm'.i‘l:imm;glz



MECTIM 18 1702

Equipment : DO Meter with Sensor Cert. No.: 21TMBE63
Condition As-Received : Used ltam Page.: 2of 2
Reference : 2106-0456WSC-2
Procedure Used :-
Calibration were conducted using in-house calibration p dure CP-OTO1 ing 1o pari witl
Platinum R Tt { IPRT } into Temperature Bath,

The temperature scale used was based on [TS-80

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

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
2. This cestificate is valid only to the item calibrated on date and place of calibration.

3. This i fon is ble fo the Ir System of Unit.

Result of Calibration ;- | * ) Without Adjustment

Function : Temperature measurement,

This instrument was connected with temperature sensor, SiN.: 9KBMO021

Calibrati I i uuc* N Coverage
Paint Depth Temperature Reading Error Uncertainty. Factor
&= (mm j () (3¢ {e) { #C) k
260 B0 24.995 24.9 -0.0895 0.18 2.00
0.0 EQ 30.006 29.9 -0.108 D186 2.00
35.0 B 35.004 34.9 -0.104 0.18 2.00

UUC* : Unit Under Calibration

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

-olo-

Cud
tendaslupayny,

31 s
CALIBEATION D01

Calibration Report

C No,
Manufacturers  Mester Toleda
Mndel:  ARIM-S Resolution: 00001 g
Serial No.: 1126312526 1D Na.: UAEAIRDIHISS0
Copacity: 200 g
Date of Calibration: 24 Novenber 2021 Page2 of 5
Environment Condition: ambient Temperamre) 215+ 05 T Aclatve Humidby: 43+ 25 %

Place of Calibration: Laborstory, UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.

L. Calibeation Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 1 2019
2. Reference Sancards:

Standard Weight Class £2 1-500mg B30B06HS5S s MZI09S 12 January 2022
Standard Weight Class €2 1-500g 8108068128 s M21020965 13 Jarwery 2022
Instrument Modei Serial No, Calibrated By  Certificate No. Due Date

Thieemo-Hygro Meter 1141 @awihl. ETHO03/55  Qualty Reborn QR21-0297 15 Febriary 2022

1. This certification ks traceable to ST LNIT
4, This certificate was certified only for the instrument. vwe calbrated.
5. This resukt of callration was found accurate as shown on date and piace of clbration any.

Calibration Resuits:
1. Repeatability of Reading:
Moonal vaue (g ) Standie Dy of Reating ()
10 1.00000
0 160000

2, Off-Center Error:
A mass of 50 g wes placed and moved to vanous position on pan,

Th g cbtained i e,
B &) (BA) L
Jom Y g5 g%/
0 o O
1 2 3 4 5 {Hawn i Dilfe ence]

[ o ¥Q¢ o 300 a b|f o Y& o )|t 1 | ]

20909 As.rn 44.9999 49.99% AS.o0 45.90 00000
anm ufd

F-{5-012 Revision: 00 Date: 14-12-61

WEC-TISLTIS 17035
o TICH.

National Food Institute, Minisfry of Industry, Thalland \/

Calibration Certificate

Certificate No.: 2200704-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

10260

Fagalots

Equipment: Electronic Balance
Manufacturer: Mettler Toledo
Model: AB204-5
Serial No.: 1128312528
ID No.: UAE.AIR.019/2550
Order No.: 2200704
Operation No.: 2200704-001
Date of Receipt: 24 November 2021

Date of Calibration: 24 November 2021

Calibrated by  m. b

o /%;:ému
Scientist { Mr.Pheraph it )

Manager, Division of Calibration Laboratory
Date of Issue: 30 November 2021 ible for the i Team

The i are fora P ity of 95%

This Certilicate ia issued in accordance with the conditions of amreditation granted by the Thal Labaratoey Accreditation Scheme
which has assessed the measuremant capability of the |aboratory and its treceability to recognized national standards and o the

wnits of realized at the ing nationad standards [aboratary. This certificate may not be woed other
than i full exoapt with the prior written approval of the National Food Insdtuta, |.

F-C5-009 Revision: 00 Date: 14-12-61

Calibration Report

Certificate No.: 2200704-001-01
Equipment: Blectronc Balsnce Manidfacturer: Mt Toedo
Model: ARG Resalution: 00001 g
Serlal No,: 1128312528 10 Now UEAIR018/2550
Capacly: 200 g
Date of Calibration: 24 boember 2021 Page 3of §
Calibration Results:  (Continued)
Calibration Range; 020 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Test Welght iy filter pan)
Hominal Ve Stanclsrd Value Average Reading Correction rcarainty Coveragn Factor
i o ] [ g} - gl (& g § i
Unioad 000000 00000 00000 D.0000E2 00
6oy 001000 00100 00000 D.0000E2 200
005 005000 00500 00000 0000082 200
.1 010000 01000 01,0000 0000082 00
05 0.50000 05000 0.0000 0.000083 200
1 100001 10000 1.0000 0.000083 200
2 200001 2.0000 0.0000 0000083 200
3 200001 30000 0.0000 0000084 200
4 400001 40000 10000 0000085 00
5 500000 45559 1.0001 0.000084 200
10 2,59030 19,9550 0.0001 0.000087 200
15 1483955 14,9959 0.0001 0.000087 200
] 18.55950 19,5655 0,001 0.000083 00

FeCE-012 Rievision; 00 Date: 14-12-61



MNational Food Instire

ood Imstitute, Ministry of Industry, Thaland ?./

, Ministry of Industry, Thalland ?./ ‘gi Nat

[t Tis 17623
CALIBRATION 5081

Calibration Report Calibration Report

Cutificabiblos  Z200704-091-0L Certificate No.:  2200704-001-01
Equipment: Electronic Balance Manufacturer:  Mather Taoo Equipment: Eluctroric Salanca Manufeciurars  Nettler Toleds
Madel: AS2045 Resalution: 00000 3 Model: AEI1045 Rosolutian: 00001 g
Serial ot 1128312528 10 Mows LAE AZR018/2550 Serinl No.: 1128912526 10 Nawt UAEAIRD192550
Capacity: 200 g Capadity: 200 g
Date of Calibration: 4 Navember 2121 Paga 4 of 5 Date of Calibration: 24 Hoverber 3021 Page 5 ors
= Ambient 25 + 05T RelwneHumdly 43 oz 25 % Calit i (Con

Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT C0LLTD.

Calibration Range;  0-200 g
Condition of Equipment: Geed Condtion

fiins Calibration Adjustment: Internal Calibration
1. Calbeation Mathad; NI Method W-MA-001  In-House Method hased on LKAS Lab 14 ; 2019 3. Departure from Nominal Value:
7. Rsforenoe Standerds;
Roference Standard ~ Made| Serial No, Calibrated By  Certificate No, Due Date Naminad Vake Stancard Value Average Anading Coeractan Uncertainty Coverage Factor
‘Standard Weight Gass E2 1-5008g ERE0EESHH Tes M21010875 12 Jarwary 2022 {5 { g3 L g 4 { a3 (4 g b £
Seandard Wesght Oass E2 ﬁl ] S o B lenuaey S0 Unisadt D000 0090 0000 0000082 200
Therma-Hygra Meter 1141 wn,sl BTHOIYSS  Qualty Aeborn OR21-0297 15 Fagruary 2022 LS 0.10000 £.1000 0.0000 D0.0D0HE 2.00
3, This ceniication is traceatile o 51 UNIT 0.5 050000 05000 00000 0.000083 200
4, Tvs conificats was certified anty far th t 1 100001 10000 00000 0.000083 200
5. This resuit of calibration was Found aocurste as shown on dats and place of calibiration coly. 5 500000 49999 00008 0000084 200
Calibration Results: 13 500008 sgm 0000 0000087 200
- Ranetabiliyo Raacing: 0 19.90099 RELEEE) o 1000083 200
Mominal vake (g Standard Deviation of Reading (B 50 49.95550 43,3993 20000 RN 100
100 000000 b} £5.99989 62,9999 0.0000 noools 200
200 2.00000 100 106,00000 39999 0.0004 0.00017 00
10 118.80000 1199999 00001 000013 200
2. 0ft-Conter Brvor: i 148.99990 1499999 0.0000 o002 200
A mass of 53 g ‘was placer and moved o uanous postion an pan,
o i i b o o 200 200,00009 1584959 .00 000z 2,00
1 2 3 {Madmien Difference]
Lol e 3l gy [ The reported uncertainty of was based an a y multipled by a coverage factor & | providing a
Ievel of confidance of approximately 95 S
420000 | 499000 | sammes | . 20000
s Minavnu e lﬂﬂéﬂﬂm—lf}ﬂ
F-C5-012 Revision: 00 Date: 14-12-61 F-C5-012 Revision: 00 Date: 14-12-51

Calibration Certificate Calibration Report

Certificate No.: 2102572-001-01 Certificate No.: 2102572-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: Elsctrane Bance Mamufacturer:  METTLER TELEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, ol | AEL2OK5)PACT Resofution: 00001 @
10260 Serial No. 109115858 1D Mo.: LAE AIR.O16/2555
Capacity: 770 5
o i Date of Callbration; 26 apel 2021 Fage 20f 8
i Condith AmbiEE Temp 20 4 02t RebweHumdiy: 48 = 1 %W

Place of Calibration: Balance Room [306], UNITES ANALYST AND ENGINEERING CONSULTANT 0O, LT0.
Equipment: Electronic Balance Condition of Equipment: Good Candiion

Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO 1. Catbration Metrod: NPT Method WAHA-DT!  Tn-House Method Besed on LIKAS LA 14 Calirabion of Weghing Machines ; 2006

2. Referencs Standards:

Reference Standard =~ Model — SerialNo.  Calibrated By Certificate No,  Due Date

Model: AB204-5/FACT Standan Weght Class £2 1-500m 15650 = ME011185E 25 Noweroe 1021
Standand Weight Qass E2 1-500g 15860 TS MIDI1ISES 28 Noverniber 2021

Serial No.: 5106115858 Instrument Model Seripl No.  Calibrated By  Certificate No.  Due Date
Thermre-Hygro Mater PONPE 450 SFLETH 004718 Quakty Rebern QR23-030 15 February 2022
3, This certification i3 traceadi to ST UNIT

ID No.: UAE.AIR.016/ 2555 4, This certficate was Cartfied cnly for sha Inairument we callbraied,

8. Thée rusub of eabration was Touni Accumbte as shoswn on dote and piace af caliratian only,

Order No.: 2102572 Calibration Results:
1. Repeatability of Reading:

Operation No.: 2102572 -001 Mominsd Velve { o) Standard Deviation of Resding 19
100 0000000
Date of Receipt: 26 April 2021 00 0000042

2, off-Center Error:
A mas of 50 wes placed and moved Lo various BOSKiON ON can

Date of Calibration: 26 April 2021

The talance reading obtained & given in the tsble.

Calibrated by Mr.Manas Somsak Approved by
Expart { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of [ssue: 28 April 2022 for the Technical Team O
1 2 3 a 5 8 [Masimum Ciffernnca)
The: are for a of 5% { o))t o 3l¢ g 3[C g pI4 g 11¢ 8 ) (g )
This Certificate is Issued in acoondance with the conditiars of accreditation grantad by the Thal Laboratory Accreditation Scheme | s0.0001 | c0oo0L | snobm | seron2 | S0000r | S0.0001 Q.00 /73,
wh:m has amessed the measurement capability of the Inboratory and its traceatiity to recoonized national signdands and to the .
a0 ot it o vt st o v e D PP SUR P LA 012 Refin 00 Daes 14121 tananslumuan

F-C5-000 Revision; 00 Date: 19-12-61



Calibration Report

Certificate No.: 210257 2-001-01

Equipment: Eedronic Balsnce Manufacturar:  METTLER TOLEDD
Model: AHIM-5FACT Resolution: 00001 g
Sarial Mo.: BI0811585E 10 Mo UALATR G16ZS55
Capacitys 220 9
Date of Calibration: 26 il 2001 Page 3af 5§
bration :  {Continued)

Calibration Range: — 0-20tg
Calibration Adjustment: Infernal Calibration
3. Departure from Nominal Value:

Mominal Valus Standard Vale Average Reading Corection Uncertaimy Coverage Factor
L9} [ g e gy CE-g ] X
unkcag a.oc0co w000 10000 1.000057 200

51 0.10000 0.1000 10000 0.00D0E 200
5 045999 05000 1.0000 0000083 20
1 0.9 10000 1.0000 0000085 20
2 199888 20000 50000 000005+ 20
5 49950 50000 16000 L0000 00
10 1000003 10000 1,000 000011 200
15 1500001 15.0000 00000 L0002 00
o 00004 00000 15000 500013 00
b1} 3000006 20.0001 £,0000 000015 200
40 2000000 40,000 o001 00014 200
= PEreee) 0,002 0000 L0015 0
b} 7000003 0002 0002 00018 20
100 59.09957 100.0003 Q0003 00020 200
i 1485937 160,004 0004 L0007 00
i) 199,099 2000005 10005 oopa 1m0

The reporiad unceranty of mess.rament wat basad on 3 mandard unceriainty mutipled by a coverage factor 4 | providing &
lewed of confidence of approwimiately 95 5, L
ana ‘slw Gt

F-L5-002 Ravision: 00 Date: 14-12-61

National Food Instifute, Min

Calibration Report

fry’ of Industry, Thailland ?‘/

Calibration Report

Certificate No.: 2102572-001-01

Equipment: Blectronic Balance Manufacturer:  METTLER TOLFDO
Model: AB204SFACT Resolution: omool g
Serial Na.: BLOE115E58 10 Now: UAE.alR016/1355
Capacity: 210 g
Diate of Calibration: 26 Awil w021 Pagedof 8§
i Conditi Ambient 0 o+ 03 'C  Rembverumidb: 48 o+ 2 &%

Place of Calibration: Balsace Aoom (305), UNTTED ANALYST AND ENGINEERING COMSULTANT. OO, LTOL
Condition of Equipment: Good Condiion

Condition of This Results of Calibration:

1. Calibration Method: NFL Hethoo W-MA-01  In-House Method Based on LKAS LAB 14 Caihratan of Waighng Machins ; 2006
2, Reference SEndands:

Beference Standard ~ Model SerialNo,  Calibrated By Cestificoto No,  Due Date

Standard Weight Cass E2 1-500mg 15880 T8 M20111965 o Movembar 2021
Sandard Weight Class E2 1-5009 15882 s M20111968 I8 Sovernber 2021
Instrument Mode| SerialNe,  Calibrated By  Certificate No.  Due Date

Therma-Hygra Meter PONFE 450 WFLETH 00418 Dualiy Arpom GRIL-0300 15 Februsey 2002

3, This cetfication & racestee to STUNIT
A, This certifitate was certfied only for the rstrument we caibrated

5. Tris resuk of calibration was found pecurste e shown on date and place of calfration eoly.
Calibration Results;  (csitration wih fiker na)

1. Repeatability of Reading:

HNomial Valug_{ g § Sanderd Devation of Readng (K5
10 0.0000
2 0.0000
2. Off-Center Error:
& mass of 5 g was paced and moved to vanious positian on R
The balarce rending cianed is giver in e tabie
Q @
1 1 3 \ 5 £ (Meximum Differsnce)
{ o v e 31t @ 300 o 30¢ o 3][ @} {1 |
soooo | soon | socos | soon | seoce | sooce 00002
- '
F-C5-012 Revision: D0 Date: 14-12-61 LANAITLNAIVAN
3

Calibration Certificate

Certificate No.: 2102572-001-01

Equipment: Electrane Balance
Model: ARIDA-SFACT
Sorlal No.; Bi06115858

Manmufacturar:  METTLER TOLEDD
Resolution: 00001 L]
10 Mo UAEAIR D16/2555

Capacity: 220 g
Date of Calibration: 26 apd 221 Page s of §
Calibration Results:  (Continued)
Callbration Range:  0-2004
Calibiration Adjustment: Internal Calibration
3, Departure from Nominal Value: (Calibration with filter pan}
Kol Vale Standard Vake toverage Rradng Comaction Uncartaiky | Coverage Factar
L) A [ ) £ g ) (= 9 } x
Unigag o000 00000 Q000 1005083 200
o L0000 Qo100 ao0e a0o0082 200
008 0.0500 oS00 fooco 0.000087 200
41 010009 06000 00000 amognz 200
as ) 05000 00000 a000083 200
1 0.9%9% L0000 L0000 2.000085 200
2 LazEss 2.0000 L0000 Q000088 200
3 2ames 30000 0.0000 00008y 200
4 399999 40000 00000 ci00008s 200
5 <9050 50000 20000 000054 200
10 10.00003 10,0000 00000 0.00011 200
5 1500001 150000 00000 f00013 200
W 2000004 20000 L 10,0003 200

Substitute for Certificate No.: 210327200901
Certificate No.: 2103272-004-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Address: 3 Sol Udomeuk 41, Sukhumvit Road,

Bangchack, Prakhancng, Bangkok 10260

Paga 1 6l §

Equipment: PH Meter
Manufacturer: HANNA INSTRUMENTS

Hiz20-02
Serial No.: CO051107
1D No.: UAE WAD 00572557
Order No.: 2103272
Operation No.: 2103272001

Date of Receipt:

Date of Calibration:

11 June 2021

14 June 2021

Approved by ,p:? i

Calibrated by MeManan Samsaic
Export { MePheraphat Tuanjit )
Manager, Divisica of Callbration Labaratory
Datn of Issus: 2 July 2021 Respanaible for the Technical Managamant Team
The are for n iy 19

The: reperted Uncertainty of messurement wes bosed on o stendard ncertainty mukiclied by & coverage factor § , providng 8

leved of confidence of approdmatefy 95 %,

] . o

v

mnms}tﬁyqu

F-L5012 Revision: 00 Date: 14-12-61

This Cerifcate s lsind In accorance with M condlions of acadialion grasied By i Thai Laboemory Actmdiation Sehwme. whish hae asanssed
the messummant capabity of e lssorstors and s ¥acoablity 1 meogrized nafonel standams and do tha unks o measaree realid ol he
crmpgending nutionsl sardands aboratnry, This catficats may not e mprduced sther than 1 ful sxcept s the prior witten apemail of 1he

enastumuRy

PLEIE] Rewon: 90 Cota: 1-13-51



Calibration Report Calibration Report

Certificate No.: F103I72-001-02 Certificate No.: 210320102
Equipment: o Wit Resolutian: 001 pH | 1MV Equipment: BH Meter Regalutien; 001 pH IRECY
Manedneturnr  HANNA BETRUMENTS Modul: HIZ020-03 Manufacturas:  HANNA SETRLIMENTS Modal: HIZoz00E
‘Serial No: coostiar Trpe: Bench g Snrinl Na.: CO051107 Typa: Bunch wp
o e UAEWADIDEESST 10 Mot UKEWAD DOSZRST
Date of Calibration: 4 dune 2021 Fage? ot & Data of Calil 14 Jurte i Page 3 oF 5
Lacation; [T p— Caliprastion Results:
Enviranment Condition: Ambiant Temperatura: | 237 = 6 | T Rolative Humidity: (515 =& ) % 1. Calitration of 5H Mibas | Ml Tatgsbranrs Cestpansatien of 25 §
Canditsan of Equpment: G Condbior:
Conditian of this AesuRs of Calibration Mominal OC Valtage Standar Awnrage Indicator Aeading Uncersainy | Coverage Facior
W (mv} v o (4| iy
1 Calbration Method In howse method : W- and cartfled
mfarence materis {CRE) .00 414118 08T 000 0063 200
2 Rafumncs Sieeams | Catfian Rafumnce Masea| 200 295811 73 2m 0053 200
Instrumante Seria| |10 Mo, Manufagturer LaniMaatnbin, Bug Dain an 1IT .01 RE AN 063 i
i1 OC Voltags Caltminr Fr0e00T Fhuke SCL-200-06a2 17 June 2021 E.00 H0.160 L £00 0083 200
27 Digttal Thermamaer FrvanaT Fluks OO 8306000 30 Sessbar 2021 T.00 1000 1% 100 083 200
R Themn-tm Mestar WFI BTN T POMPE QRz0-ETE It Sepmmber J02T (50 58,158 T B 083 2]
00 BT EET 00 0063 200
Eariified Reforencs Materinl Lol sg, Manufagiurer Betl ARzl 2 295812 244 121 0483 2m
2.4 pH tutlar 4.008 [Frisary gH b Sakition) Tin0es CPAsa BHEELE 2 Ocmbar 2022 1400 414115 4124 1400 0083 m
20 GH utter & MG5 [Primary pH buffer Sakition) Tibots TFRhen FHEITLE 2 Dokar 3122 = o  Maanual T R
28 pH huer 30,07 Primary pH tuffar Soiton) MowE PR PHLY 2 Ocmber 2021 Equipmant: pH Elnctrode Typm: Combined Elecrode
27 pH nufer 7.00 |Standard pH batter Eciuson| 0081 CPACrm FHADTLE 2 Deibir 23 Senta - - HANNA TR Pracin Py
ol T HEATA SwrisNo.: e e HiA
31 Instrumnaits No-21 NSC.TISETIS 17025 Labormory Acomediion of Caltmtion Mo 0078 " {Thise BHA, gHT and pH10)
3.3 Inutnamants No.2.2 WEC-TISHTIS 17025 Lubsrsey Accmdtien of Caliation No 201
4.3 Instramants Mo 2.3 HSC-TISFTIS 17020 Laboraiory Acormdiion of Calliratn Ha.0252 it Ve Awerage Indicator Rearing " v
4 Conias Fafurance Matsisi s 241 18 Frimary massumman mathog- Hamad cal using Esbmima @25 T (pH) H v [£pH} i)
Earomatar, e
prepantion and cenfied by C¥Ahem Lid = sccrdind 1o S0 17038 008 ant =1 = [ 200
and HOAEC 17005 i
(=3 BAT 43 LO0TS 200
3.5 Carified Rafarncs Matesial fie. 27 wecoabifs  BIMRGM HET Lo 30,04. 3020 BIM R HID Leth 28,05.2070; 81
RefN HI0 Lo 30,08 2020; B Ral HI-1D Lot 28,08 2020 The i AT £ a0 onaze: i
i Soution prepamton ioim - & r
mezrilind i 150 17034 and (SCAED 17025 19008 onm 1813 00085 am
G .00 T - [ 200

4. Ths cerficatn was carshail nny for B nEvument wo calbraii.

5. Thm resuk of calbimtion place of

ey : HPAUAN m&quu

FC5-012 Rovision: 00 Date! §4-12-61

Calibration Report Calibration Report

Cartificate Mo 10327200907 Certificate No.: 20372001402
Eguipmant: Digtal Thermometsr witt RTD (pH Meter| Equipment: Digtal Thermamater with RTD {pH Meter}
Resakon o ¢ Model:  SevenEasy pH Rapoksborn ar g Madel.  SévanEasy pH
Serisl Mo CORE1107 IDMo:  UAEWADDISZSST Serial No.: COos1107 Mo, UAEWADODSTSST
Manufaciumer HANMA INSTRLMENTS Meufocturer  HANMA INSTRUMENTS
Date of Calibration; 4 e 2021 Pagodols Date of Calibration: - June 2021 Page ot 6
Lagation; Cramical Catbration Laboraiary, Nalional Foce institute Calibration point: 16.0. 28,0 and 35,0
Envirmnmant Cendilion: Ambiant Tamperaiurs He +4e Calibration resuft:
Fisdative Humicty Bow o3 2w = Tne prabe was immersad in lqud bath ar dry bath i a minimum depth of 100 mm
- Description of probe, modey © HI11310 M ATATAS
Dimansian of prate | Cxametar 4 mm, Leng 1M wm
Condition of this results of Calibration: Eheath makanial Stainiass Siew|
HENTIER I < RETEaR o UUC Resding (G Correction Valus (G} Vrchnimy
- The Calératinn is ¥ Cormaing Wi 3 4rawn Lo + )
from @ standard resistance thermametes. LK 18001 a1 a3
- The mmp: ecale in use al y ' the rermatioral .1 24em ER] a1
Terperature scale of 1890 ( ITSA0 ) ma 34809 a3 013
2. Referarca Stardan inglrument -
Instrument Model Sarial Mo Cartificate No. Due Date Through
HANDHELD THERMOMETER 18 ABSAET NATICHAL
TE 84002801 12-Dac-d1 FooD
| Platinum Resstance Thermomeler (PRT) 386 Sfg01 WSTITUTE
Support Equipmant - Low Tesmparatins Sas (IFOCAL-5) Modet Eumps-5 Flus Sasle, SN 3495502
3 Thi Irachstie b Syatnre of Unite (51 Unlis)
4, fied only for fa twe cafbraled Rermirk: Edend Mogel from edge to HE2020-00.
&: This result of calbration was found accurade as shown on date and place of callbration only. Hote
#. Condition of Calbraied fem ; Good = UUC™ - Unl Under Caibraton
7. Resutt of Calibration EI Without adjustrant D Aflar acustmant - NFT Lisbarasary 1 rod sccrediisd ISOVIEC 17025 for calibraton. in the scope marked with ™
The repert urcertainty of measurement was bassd an standard Lroerainty tactor k=7, idng | of confidancs of

ﬁé}_ appramatety 95 %, L /‘Pi

F-C5-012 Revigion: 00 Dale: 14-32-61 lﬂnﬂ'\flﬂmuqu FLE012 Revision: O Dater: 141261 Lanaq”lumuqu




Calibration Certificate

Calibration Report

Cartificate No.: H02003-001-01
Equipment: PH Murier Rescastion: 0.01gH | tmy
Munutncturer,  METTLER TOLEDD Modes SireanEay pH
Serial No- 1230828212 Type: Berch fop
oHe: LIAE WAS 0002653
Date of Calibration; 18 March 2022 Pageiofs
Lacatin; Chamical Caltbation Luborsnory, Nissanal Food instiule,
Environment Conaion: Ambient Temperature: | Z30 £ 08 | °C Fsiative Humidity: | 455 =6 ) %

Candiian of Eguipmant

Canditian of this Resulis of Calibration

1. Calration Wetod

Begd Candbions

In houme method | W-CL-002 based on diesct messureman by using sandand volisge caibrator and cartfied
fafimngs matris [CRM|

Certificate No.: 2202093-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT GO.LTD,
Address: 3 Sol Udomsuk 41, Bukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Fage 1 of §
Equipment: pH Matar
Manufacturer: METTLER TOLEDO
Model: SavenEasy pH
Serial No.: 1230825212
1D No.: UAE WAS 003(2553
Order No.: 2202093
Operation No.: 2202093001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022
Calibrated by MrManas Somaak Approved by
Specialist { Mr.Pharaghat Tuangit |

Manager, Divislon of Callbratlon Labaratory

Distee of lssus: 21 March 2022 for the Technical Team

2. Refurance Standards | Cerifan Refsmnce Masral

histrumeate
21 DC Vataga Caitatar
22 Digital Themmameser
23 Thanme-Hyge Watar

Listified Rufwimncs Wateris|
24 [H bufier 4.008 |Primary pH buffer Soltian)
25 pH hubler & AR5 {Primary o fusfar Sulition)
2 pH butter 1001 {Primary pH boffar Solion)

47 pH tuler 7.00 [Siandand pH buffer Soluson|

Sodal ) £ No. Manufacturer Conificae Mo, Dus D
2macuy Fuiks SCL-21F-0687 3¢ June 2022
zreeoot Fuke CCL40685-01 30 Ociober 2022

a2 shi BTH D558 PONPE CRETET 15 Hervurmbiee 2027
Lol Na. Mumyfactirr EalH Eapirn Date
Teom2 CPAchem FPH2IELS 21 Novembes 2023
780013 HT PHITTAS 1 Nepenmber 261
TROO1S CPAcham PHZ20LS 21 Nowamber 2027
TR0 CPAhem PHIDTLS H Nowmmber 2002

3, Thia canfeason is imeasble 15 Tha Inemagsna Sysam of Link {1 Ui

31 Ingtnaments o,2.1
32 Instramants Ne 2.2
3.3 Instrumants No.2.3

3.4 Cerfed Aeference Malerisl Mo, 24 26

3.5 Corified Aafarence Maleral No. 2.7

through NEC-TESI-TIS 17025 Labaratory Accradtion of Callbvaticn No 0676
thmaugh WSC-TESI-TIS 17025 Labormory Accredtion of Catibration No 0061
thisugh MED-TISITIS 17025 Lubersnry Accmetion of Calbimtion No 992
trceeie o rimry
BT,

preparation and certifled by CRACham LK i aceredhad 10150 $7034

and ISCUIEC 17025
tacable o BHM AnfN HI-T Lot 30,04.2000; B RefN HI-I Loy 28.05.2020; BIM

BN I8 Lot 30.04. 2000 B Rebl =110 Loth 28,05 3020, Tra
Standard Sniuticn pmpamban and cerfied by CFAchem Lid i
Bocrmdied to 150 17634 and ISOEC 17028

Tha uncariainties are for 2 confidance probabiity of approximatety 95%,

Tris Cartficaie & lssued i1 accomiance wil e condiicns of accrediistion grami by e Thal Laboswlary Accreditation Schime which hoe ansessad
fhe mensurement capscify of the ibomiory and b fmcesbity i Fecognizad naticnal standss and o e el of maEIRTAN] e ot e
e ratioeal etnndands mbormiory. This cerificate may nct be reproduced cther than i ful excest wity ha pries witten apgecval of th
Pationa] Fes Nttt

F-CS-009 Revision; 00 Dats: 14-12-61

mzs
ooet

mnslATuN

Calibration Report

A, This certiicatn was pertfied nly for e Fstrumens we calbrated

5: Thin ruaul of cailertion wis found Rscutiie as ahmn on date and plice o caBorsan eoly,

F-CS-012 Revision| 00 Date; 14-12-61

1anans uaugu

Calibration Report

Certificate No.: 220308300101
Equipment: piH etmr Resalution: 001 pH 1
Masufaehsrer:  METTLER TOLEDD Madol: SsunnEasy pH
Serinl Mo 12EEISN2 Typa: Banch mp
LT UAE WAS.003ZE53
Date of 16 Mirh 3092 Pags 3l 8
Callbration Results:
1. Calibrasian of gH Matsr | Manual Temparatin Companaaton & 25 °C |
Haal D Vatage Standard Average Indicator Reading Uncertsinty | Goverage Factor
B v = oH [#my) )
[] rREE 44 00 .56 200
2 2mnA1 =6 200 .58 2o
] 177482 18 [ 0.58 200
] (e ] 500 .58 zo0
7 2001 [] 70 0.55 200
] 48185 e 0 n.58 200
0 ATTAE AT 10,00 [T 200
12 285812 286 1200 0.5 200
18 414118 14 1400 [T zno
2. Cafibration of pH Meter with Electrods. Manus Tempemture Gampensaion 2t 25 °C )
Equipment: wH Slacimdn Tyne: Combinad Elscirds
Manufacturer:  VETTLER TOLEDD Modet InLab Sakds
Sarial Neo ] (.17 i
Eytmm i L pH&, pHT and pHAD)
Carifed Valin it b Rolative Slope %y | Uncertainty | Coverage Factor
@15 °C (pH) o m 12oH| (h}
008 401 172 8.4 [T 200
e .87 ] . 00074 zoo
100E e 478 [ [ 200
[ (1] i - 00082 200

F-C5-012 Revision: 00 Dates 14-12-61

Certificate No.: E02BF0-01
Equipmeant: Chgital Tharmommetar with FTO (aH Masar]
Reszciusor ol ¢ Model:  SevenEary pH
Beral No. 1230525212 IDNa:  UAE WAS0032553
Martacturee; METTLER TOLEDO
Date of Calibration: 16 Mirch 20232 Pagadats
Location: Chamical Cafibraton Labaratary, Nasonal Faod insiftuin.
Environment Condition: Ambiani Temporature | 230 = 14 ) e
Raiativa Humdity {60 =2} %
Condition of this results of Calibration:
1 Cafiratian et | = I houss mathed: W-TE-C25 by compansan witt: stareiard Samometar
~ The Caibralion is dedermined by comparing with & known Ismparalure
from & stardard resitacs Bemomele
~ The tempsarature scals i use ai this Iaboralory is the intermatianal
Tempernlurs scaie of 1880 [ M5-80 )
2 Reference Slandard instrument |
Instrismat Modat Sarinl Na. eriificatn Mo, Dum Dts Throvgh
HANDHELD THERMOMETER 1523 18154
PSL-T 085184 24-Jorvi2 TISTR
Flatinum Resistance Thamamater (PRT) FEITA 87733

‘Support Equiment : » Low Temperature Bath (IS0CAL-8], Mooet: Europa-t Plus Basic, S 34185212

3 This carificate Is fraceahie 3 Inlamatonal Systam of Unks [51 Unks),

4. This carificate only far

5. This rasull of CRILTRTON wiks Rund BLEURE &5 Shown on date And plte of callareion ory,

[ ot

B Conditen of Calibrated ilem Good

E Without sdjunimert

7. Resut of Calkestion

A

FL5012 Revision: 00 Date: 44-1241

wnsslunugy



Calibration Report

Certificate No.: 220001
Equipmant: Digtal Thermomater with RTD (pH Mesar]
Rasalution 21 ¢ Model:  SevenEasy pH
Serial Mo 1230625212 10 Na, UAE WAS 0032553
Maautacturer: METTLER TOLEDO
Date of Calibration: 15 March 2027 Page 501 &

Calibration paint:
Calibration resuft:

18,0, 24,0 and 350 5

The probe was immessed In Iguid bain or dry bath to & minmem depth of 120 men,

Descripton of frcos, medel : A = HiA
Dimanakan of peobis * Diamater 35 mm, Langth 135 me.
Shaath matarial Sainiegs Sial
UUC* Reading (G ,.m::'r'::l': oy Carroction Value "€} ”"‘:'::;“‘
{3 B.001 a2 a086
L5 o0z a2 o090
.2 38,002 4z o9

Blole - UMC*: Unit Undsr Calbration

Tha report uncarssry of mmesutemant was based on standard uncertainty mulfipiied by coverage faciar A= 2, providing a lavel of confidences of
approximatety 85 %.

SR 7 R—

F-C8-012 Revisior: 00 Date: 14-12-81

wnislueuay

CertNo,: Z1CHIOTT

Page.: 2of 2
Condition of this calibration result
1. Reference Standard Instruments ©
This ification s ble to the | wal System of unit (S unit) through
Technology Promation Association (Thalland-Japan)
Instruments Serial No. 1D No. Certificate No. Due date
1) Therme-Hygrograph 1103328 130ECO10 21H1462 27 June 2022
2} Electronic Balance 1126143764 140RCODS 20MMS585 27 Sep 2021
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000343342 98.5%
2) Hydrazinium Sulfate HIMEDIA 0000332928 98.2%

3. This cartificata is valid only to the item calibrated on date and place aof calibration,

Callbration result

Performing five - F F
Turbidity Meter Serial Number : 1120501017

i curve by using 0,20,100,400,800 NTU

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{NTU ) [ NTU ) {£NTU) k
1] 0.00 0.0062 2.00
20 202 0.39 200
100 101 0.72 200
400 403 1.5 2.08
800 803 21 213
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a
factor k, providing a level of confidence of approximately 95 %.
-olo-

uncerainty P bya I+

Maly .
anm3lisugy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

2304 PATTANAKARN ROAD 801 18 SUANLUANG, SUANLUANG BANGKOE. 10250

TEL.

TR FAN (2718040

Cert.No.: 21CHI017

Certificate of Calibration Prgpe:tota
Equipment : Turbidity Mater
Manufacturer : DOakton
Model : T1DOIR
Serial No. : 1120801017
ID. No. : UAE WAT.056/2563
Condition As-Received: Used liem
Recelved Date : 09 August 2021

Calibration Date 17 August 2021

Reference : 2108-0201WSC-1

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

Phrakhanang, Bangkok 10260

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

{25 = 25 °C

(50 = 20) %

In - house method : CP-CH11
based on direct measurement by
using Formazin standard solution

Calibrated by : Watalak Slrithean

o Wl

Approved Signatary

Approved by :

‘-/; Malee Butkruea
{ ) Salthip Meangmal
{ ) Warakom Lerngagtrakul

Issue Date : 23 August 2021
The Uncertalnties are for a 4 ity of approxi 95%.
This certific it
[]
tenm3lmua
DOQE Servioes Co. Lad.
DQE services

32 Soi Ladprav-Wanyhin 55, Ladprao-Wanghin Rd., Ladpro, Ladprao, Banpkok 10230

Phate : 466 {1)2 538 2054, Email : daeservicesinfodgmail com sisc T |

CERTIFICATE OF CALIBRATION
Certificate No. : SP21-015 Page | of §
Customer : United Analyst and Engineering Consultant Co.,Lid. (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Read, Bangchak, Phrukhanong, Bangkok 10260

Location of calibration  Laboratory 315

Manufacturer :  Agilent Technologies

Model : Cary 60
Serial No. ¢ MY 15410009
IDNo.: N/A

Received Date : 29 May 2021

Calibration Date : 29 May 202|

Issue Date : 30 May 2021

Condition of Instrument : Used

Calibruted by : A ed by : 2
b & porvedby: o 2o
{ Mr.Tonawst Rittidach ) { Miss Chonthichs Sangngem )
Technical Manager Quality Manager
Th plied anl i g Aat and placd o " .
The messuremess capaility of the khanidury mid iy ireceshifity to reoognized the
gl aboratnry. This sestificets may ot tham i il excopt with the 1 of e DG
[Servioes Co. L,
FM-310-02 RO 1143201
)
ienaslurmuRy



DOE Services Co.Ltd DQE DHJE Serviees Co., Lid
DQE services o Services
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd.,, Lndprae, Ladpmo, Bangkok 10230 32 Sol Ladpmo-Wanghin 55, Ladprac-Wanghin Rd,, Ladprao, Ladprea, Bangiok 10230
Phone 1 +66 (02 538 2054, Email : dqeservicesinfoiEgmail com Phoes : +i6 (0)2 530 2054, Email : dquservicosinfoiigmail com
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No, 1 SP21-015 Page 2 of 5 Certificate No.:SP11-013 Page Jof3
. Wavelength Accuracy :
Environment Conditlon: Ambient Temperature 255
CRMs Values | UUC Reading Correction Uneertainty Coverage fuctor
Relative bumidity 50+ 15 %RH i (am) {nm.) () {mn. b &
241,72 2420 028 0.19 2,00
Calibration method 1 In-house method CP-01 Calibration of UV-Vis S { Based on ASTM E275-08 27945 2795 0.05 019 2.00
28781 2879 o9 019 200
Certified Reference Materfals : 334.06 3338 .26 0nig 2,00
36093 3605 .43 0.1 200
Material Serial No, Certificate No, Dhue date A18.59 4182 039 0.19 2.00
44594 A45.6 0.34 0n1e .00
Ahsobence Stundard set 25760 80102 11/7/2021
433.66 4333 (.36 .19 2.00
Absohince Stundard sét 25757 80105 1172021 460.02 4558 022 o2 200
536.59 336.7 011 0.19 2.00
Wavelength Stundard set 25806 80103 11/7/2021 637.98 6ik4 -0.42 0.19 200
43138 430.9 048 019 2,00
Wavelength Standand set 25758 80104 11772021 472,50 4725 0.00 019 200
3347 134 o7 019 2,00
Traceability ;  This certification is tmeeable to the International System of Unit maintmined at Natkonal Institute - 53888 5292 032 019 200
573,17 T3 ; 2.
of Standards and Technology (NIST) through Stama Scientific Limited A ST3S D23 09
5R5.35 5848 0.55 0.20 200
Spectral Band Width of UUC : L5 nm, G440 6849 -0.50 [N 200
740.72 7404 DAz LAY 2040
Sean Speed of UUC ;90 nm/min 748,55 49,0 145 19 200
BOT.03 307.1 0407 0,19 .00
Scan Interval of UUC ¢ 0.15 nm, BTR28 3794 “0.12 019 2.00
of UUC: Pt ic 0.0001 Abs.
Wavelength 0.1 nm.
EMSiU0T RET | 11201 EAI-S10412 R 1 14RV207
] 1
enaslumunu enaslumunu

DNJE Services Co. Led DOE Services Ca.Lid,

. Services

Services e Wanghin 55, Ladprao-Wanghin R Ladpruo, Ladprac, Bungok 10230 32 S0i Lndpran-Wanghin 55, Ladpro-Wanghin Rd., Ladprno, Ladprao, Bangkok 10230
FECTISETIS TS
Phone : +66 (012 538 2044, Email © dgeservicesinfoi@gmall.com mnn’_; o

NACTISETS Dus Phoae - +66 (02 35 2054, Email : dqeservicesiafo@gnsail co Rz,

REPORT OF CALIBRATION REPORT OF CALIBRATION

Certificate No, : SP21-D15 Page 4 of Certificate No, : SP21-015 Page Sof§
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values | ULC Reading Correction Uneertainty Coverage fuctor
Photometric Accuracy : () (Abs) (Abs) {Abs) {Abs} &
Wavelength CRMs Values | UUC Reading Correction Uneertuinty Coverage factor 215 00000 0.0001 -0.0001 L0075 2400
(am.) (aby) (abs) (Aby) i " 0.7498 0.7438 0.0060 0.0075 200
CLOO0 (L0000 0.0000 (.0042 200 = (L0000 0,0000 0.0:000 0.0075 2,00
0.5791 05767 0.0024 0.0042 200 0.8712 0.R647 0.00635 0.0075 2.00
20 1.0488 L0444 (L0044 0.0042 200 e L0000 00,0000 0.0000 0.0075 2.00
2.1914 21841 0.0073 00092 2.00 0.2920 02500 0.0020 0.0075 2.00
0.0000 (.00 -0.0001 0.0042 20 %56 0.0000 (L0000 0,0000 0.0075 200
.5618 0.5604 0.000% 0.0042 2.00 0.6459 {16428 00031 00075 2.00
440 1.0260 1.0244 0.0016 00042 200
2.1259 21192 (0067 0.0091 200 Bhematiin AT s i
0.0000 0.0000 0.0000 L0042 2,00
0.5240 0.5212 0.0028 0.0042 2,00 B
w 0.9639 0.9632 0.0007 0.0042 2 g hed vicarmiinof VBt o G ke
19788 19717 0.0071 0.0091 2.00 RS m———— - af
00000 ~La001 0.0001 0.0042 200 - End of Certificate -
05194 05184 0.0010 00042 200
e 0.9991 0.9991 0,000 0.0042 200
1.9970 19911 0.0059 00093 2.00
0.0000 0.0000 {LOBOO 0.0042 200
00 0.5523 0.5517 01,0006 0.0042 200
LORI0 1.0802 (.0008 0.0042 200
2.0369 2.0293 {0076 00052 2,00
(L0000 =0.0401 0.0001 0.0042 200
=] 0.5596 0.5593 .0003 (L0042 200
1.0513 1.0505 0.0008 0.0042 2.00
1.9268 1.9217 0.0051 0.0092 2.00

R FMSHMIZ R 111300

tenanslumun ienaslurmuRy



DQE Sexvices Co. Ll DOQE Services Co, Lid.
DOE ¢\ ices 256 Ladpruo Wanghin 55, Luforao-Wanghin R Ladprac, Ladras, Bangkok 10230 DOE o jces 32 Soi LadpeuorWanghin 55. Ladprao-Wanghin R, Ladprso, Ladorso, Bangkok 10230 :
Phone : +66 {012 5§38 2054, Franil : dgeservicesinfo@gmail com sy Phane : 66 (D)2 538 2054, Emuil : dqeservicesinfo@gmail.com v s e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP22-007 Page 1of5 Certificate No. :  SP22-007 Page 2 of5
Customer :  United Analyst and Engineering Consultant Co.,Ltd, (Head Office) Environment Condition: Ambient Temperature 25 £ 5 ‘c
Address : 3 Soi Udomsuk 41, Sukt it Road, B: ‘hak, Phrakh g, Relative humidity 55+ 20 %RH
Bangkok 10260 Calibration method : In-house method CP-01 Based on ASTM E275-08
Location of calibration : Laboratory 315 Certified Reference Materials
Equipment :  UV-Vis Spectrophotometer Material Serial No, Certificate No, Due date
Manufacturer 1 Hitachi Absohance Standand set 25760 95935 22 October 2023
Model : U-1900 Absobance Standurd set 15757 45029 22 October 2023
Serial No.: 2021-064 Wavelength Standard set 25806 95916 22 October 2023
ID No. : UAEWAS.0062552 ‘Wavelength Stundard set 25758 05915 22 October 2023
Received Date: 20 January 2022 Traceability This centification is ble to the I ional System of Unit maintained at National -
Calibration Date : 20 January 2022 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Issue Date : 24 January 2022 Spectral Band Width of UUC ;4.0 nm,
Conditlon Instrument :  Good Scan Speed of UUC 200 nm/min
Calibrated by : TUl L'DT Approved by : aofan Sean Interval of UUC: 01 nm,
{ Mz Tana Risticlach ) Ms, Chonthicha Sangngem
e s Chomic ' of UUC: Ph ic 0001 Abs.
Technical Manager Quality Manager
The exdiseaion resilt is applind nnly to the ab i wan foumd ‘shows on due and plac by Wavelength 0.1 nm.
Th i Bl it rcenSin i recogeied s the unit af
i ot other than in full except ioe writien approval of the DXE Serviees Ca, Lud.
FMATOBIZROL 1L FMETOSAIZ R 112021
1] 1
lenm3lumugu 1enas lumugu
DQE Services Co, Lid. DOE Services Co_Lul.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Banghok 10230 [ SR\ []QE Services 32 Sai Lodprmo-Wanghin 35, Ladprao-Wanghin Rd., Ladprao, Ladprao; Banghok 10234 B N\
Phane : +66 (D)2 538 2054, Email : dqeservicesinfi@gmail.com P Phone : +66 (012 538 2084, Emall : dgeservivesinfo@gmail com s s s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. SP22-007 Page 3of5 Certificate No. : SP22-007 Page 4 of 5
Calibration Results : Without adjustment Photometric Aceuracy ¢
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(.} {Abs) (Abs) {Abs} {Abs) 3
Wavelength | CRMs Values | UUC Reading | Correction | Uncertainty | Coverage factor 0.0000 0,000 0.0000 0.0050 2.00
235
(nm.} {Abs) (Abs) {Abs) {Abs) L3 0.7478 10.746 0.0018 0.0057 2.00
00000 0,040 0.0000 0.0028 200 i 0.0000 0.000 10,0000 0.0050 200
o 0,5787 0.577 0.0017 00031 200 0.8686 0.861 0.0076 0.0059 200
10450 1.050 -0.0010 (L0029 200 - 0.0000 0.000 00000 0.0050 200
21900 2,183 0.0070 (0.0080 2.00 02912 0.291 0.0002 0.0051 2.00
0.0000 {000 0.0000 0.0028 2.00 555 0.0000 0,000 0.0000 0,0050 2.00
440 ES0T .50 10007 00024 00 0.6448 0.638 0.0068 00055 2.00
1.0247 1.023 00017 0.0035 2.00
21229 2.118 0.0049 0.0079 2.00
0,040 (L0000 (0000 0.0028 2.00
e 0.5236 0.521 00026 00030 2.00
0.9634 0.963 00004 0.0029 2.00
1.9763 1.574 00023 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
s46.1 0.5191 0518 oonl 0.0031 200
' 1.0003 1.000 0.0003 00033 2.00
1.9987 1596 0.0027 (L0084 200
.0000 (L0005 00,0000 00028 2,00
550 0.5523 0.552 0.0003 L0030 2.00
10809 1.082 00011 00030 2,00
2.0391 2.033 0.0061 0.0079 2.00
L0000 0.000 00000 0.0028 200
s 0.5601 0,562 =0.0019 (LO031 2.00
1.0512 1.052 -0.0008 00030 200
1.5294 1.925 0.0044 0.007% 2.00
FM-TOR-02 BOT 14112021 FWE-T0E-02 ROT 11572021

enm3lumugy wnsns lunugu



DQE Services Ca. Lid. DQE Servioes CoLul
DQE Sarvites 32 Soi Ladpran-Wanghin 58, Ladprao-Wanghin Rd., Ladprao, Ladprae, Bangkok 10230 DQE Services 12 5o Ladoras-Wanghin 55, Ladprac- Wanghin R Ladprao  Binghok 10230
i . o
Phone : +66 (02 538 2054, Email ; dyeservicesinfo@ignail.com e s Phoae ; +66 (012 338 2054, Emmil : dqeservicesinfo@gmail.com e
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. : SPZ2-007 Page Sof 5 Certificate No, :  SP22-008 Page 1of 3
Wavelength Accuracy @
gth - Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) {nm.} {nm.) {nm.} k& Address: 3 Soi Udomsuk 41, it Road, Bangchak, Phrakt i
241.54 240.8 074 0.18 200
279.40 783 0.90 0.18 2.00 Bangkok 10260
288,70 2880 0.70 0.18 2,00
33422 EEERS 072 018 200 Locatian of calibration :  Laboratory 213
361.26 360.5 76 018 2.00
UV-Vis Spectropt
418.48 4180 048 018 2.00
44670 5.0 070 018 2.00 Manufseturar;  Hitschi
45320 433.0 0.20 0.18 2.00
46006 4595 056 018 200 Model : U=2900
536.90 536.0 0.90 018 2.00
637.94 637.2 0.74 0.8 200 Serial No.:  21E22-009
44074 440.0 0.74 0.18 200
wiE e 062 08 200 ID No. ¢ UAE.WAT.051/2564
% 4 . 8 g R
51370 5130 0.740 018 200 ived Date: 20 January 2022
52872 528.0 072 (N 2.00
574.60 5738 0.80 0.1§ 200 Calibration Date : 20 January 2022
38348 5846 0.88 020 2.00
6R453 684.0 0.63 0.18 2.00 Issue Date : 24 January 2022
4027 739.8 0.47 020 2.00
14828 747.8 048 018 200 Chedinan Tistrament | Giod
B07.16 K064 0.76 0.8 2.00 -
Calibrated by :  T1| :u.;\f Approved by : ofar
£79.70 BTS.E 0.90 018 200 ] S o S TP,
Remark | - UUC = Usit Undor Cafimmasion ( Mr.Tanawut Rittidach ) ( Mz, Chorthicha Sangngem )
= KiA = Not Avalahle Teotical 0\“]“)‘ Man.w
it s fuse uf calibration ondy.
» The el expanded uncersinty of ménrement U is stiled 54 the standand snoertainty of measurement mullipliod by the covomge facior &, o
il the reaficed
which for 3 nomal distriveticn cocresponds 1o & ceverige probablity of approximately 95% - T ) — L e pee ot the DOE Services €, L,
- Indlewnes o TIST aceredited
- End of Certificate -
FM-TUS-I2 T 1788021 FMTOB0Z ROL 11120210
1] 1
lenm3lumugu tenes lumugu
DQE Services Co, Ll DQE Services Co. Lid,
DQE Services 32 Soi LadproWanghin 55, Ladpeao-Wanghin Rd., Ladgrso, Ladqrao, Bangkok 10230 DQE Services 2 5o Ladpras-Wanghin 55, LadpraoWasghin B, Ladprao, Ladprao, Bangkok 10230 )
Phane : +66 (152 538 2084, Email : dgeservicesinfo@gmail com JcTe o Phome - +66 (012 538 2054, Email ; dgeservicesinf@gmail com Tz e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.: SP22-008 Page 2 of 5 Certificate No. : SP22-008 Page 3 of 5
Environment Condition: Ambient Temperature 25+ 5 c Calibration Results : Without adjustment
Relative humidity 55 =20 %RH Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uneertalnty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.} {Abs) (Abs) (Abs) {Abs) k
Cortified Refirence Miterials' 0.0000 0.000 (L0000 0.0028 2,00
420 0.5787 0.576 nooz7 0.0031 200
Material Serial No. Centificate No. Due date 10450 1.046 0.0030 0.0029 2
2,1900 2182 0.0080 00075 2.00
Absobunce Standand set 25760 95935 22 October 2023 0.0000 0,000 0.0000 0.0028 2.00
&6 0.5607 0.559 0.0017 L0034 2.00
Ahsobance Standerd set 2
= ! Bt =z 22 Hlsner 2053 10247 1023 0.0017 0.0035 2,00
Wavelengih Standard set 25806 95916 22 October 2023 Lo 2116 0.006% il f) e
(L0000 0.000 0.0000 0.0028 200
Wavelength Standurd set 25758 95915 22 October 2023 465 (.5236 0.521 00026 0.0030 2.00
0.9634 0.962 0.0014 0.002% 200
Traceability This is 1o the System of Unit maintained at National - 19763 1.970 0.0063 0.0070 2.00
. o 0.0000 0,000 00000 0.0028 2.00
Institute of Standards and Technology (NIST) through Stama Scientific Limited
g 05191 0.519 0.0001 (.0031 2,00
Spectral Band Width of UUC: 15 nm. 10003 s T gncas 0
1.9987 1,992 0.0067 0.0084 2.00
Sean Speed of UUC : 200 nmimin OO0 0.0:00 0.0000 0.0028 2.00
S 0.5523% 0.552 0003 0.0030 2.00
Sean Interval of UUC: 0.1 nm. 1.0800 1.080 0.0009 0.0030 200
2.0391 2,031 00081 0,0079 2.00
Resoluti fUUC: Pt i 0.001 Abs,
UL 2 Al 00000 0.000 0.0000 0.0028 200
Wavelength 01 nm - 0.5601 0.560 0.0001 00031 2.00
1.0512 1.052 =0.0008 (L0030 200
1.9294 1.922 0.0074 0.0079 2,00
FMETUR02 R 11112021 FM-I0-2 ROD 1/ L1

enm3lumugy wnsns lunug



DQE Serviees Co. Lud.

32 Sof Ladprao-Wanghin 55, Ladprac-Wanghin R, Ladprun, Ladpeo, Banghak 10230

DQE "
Q Services e\
Phaorte: +66 (012 $38 2054, Email | dgeseryicesinfo@gmail com e s

EAAmAtEN sie

REPORT OF CALIBRATION

Certificate No. | SP22-008 Page 4 of 5

Photometric Accuracy :

Wavelength CRMs Values | ULC Reading Correction Uncertainty Coverage factor

(nm.) {Abs) (Abs) (Abs) (Abs) k

25 0.0000 L0 0.0000 0.03050 2,00
(.7478 0,747 0.0008 0.0057 2.00

55 0.0000 0.000 L000) 0.0050 200
0.R686 0.865 0.0036 0.005% 2041

e 0.0000 0.000 0.0000 0.0050 2.00
0.2912 0.290 0.0012 00051 200

& 0.0000 0,000 0.0000 00050 2.00
(L6448 0.640 0.0048 0.0055 200

FMTORGD RO 17112021

ans‘laimuqu

National Faod Institute, Ministry of Industry, Thalland \/

Nfi

W
Calibration Certificate
Certificate No.: 2102573-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 S0i Udomsuk 41, Sukhumvit Road,
F kok 10260
E 1of 4

Equipment: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: XSR2OSDU

Serial No.: CO09071872

ID No.: UAE.WAD.012/2563

Order No.: 2102573

Operation No.: 2102573 -001

Date of Receipt: 26 April 2021

Date of Calibration: 26 April 2021

Calibrated by ~ Mr.Manas Somsak Approved by

Expart { Mr,Pheraphat Tuanjit )
Manager, Division of Callbration Laboratory

Date of Issua: 29 April 2021 for the Technical Team
The are for a of 5%

This Certificate is isswed In accordance with the conditions of ecoreditation granted by the Thas Laboratory Accreditition Schemea

wihich has assessed the measurement capabdity of the [aboratory and its trapeatslity 1o !ecny’meﬂ national simdalds and :u the

uits of megsurement raalized at the cormesponding nationel standards labaratory. This m'tvﬁ é Tﬁrﬂd

thart I Full except with the prior written approwal of tha fational Food Institide. 13 'J‘UﬂN

F-C5-009 Revision: 00 Date: 14-1261

DOE Serviess Co Lid
DOE Servi 32 Sai Lodprao-Wanghin 35, Ladpras-Wanghin Ra, Ladprao, Lsdprao, Bangiok 10230 B
ervices 3
Phane : +66 {012 538 2054, Email : dgeservicesinfo@igmail. com s
REPORT OF CALIBRATION
Certificate No. | SP22-008 Page 5of5
Wavelength Accuracy :
CRMs Vaulues | UUC Reading Correction Uneertainty Coverage factor

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

241.72 2410 0.7 18 2.00

27945 2790 045 018 2,00

18781 2870 0.1 018 2.00

334,06 3335 0,56 18 200

36093 360.0 0.93 018 200

418.59 413.0 0.5% 0L1E 200

M504 4455 044 018 100

453.66 453.0 0,66 018 2.00

460,02 4395 052 018 200

536.50 5360 0,59 018 24

63798 637.5 .48 0.18 .00

431,38 4310 .38 .18 2.00

47250 4720 050 018 2.00

513.47 5130 0.47 .18 2,00

528.88 5185 038 018 .00

347 573.0 0.17 0,18 2,00

58533 5E5.0 0.35 0.20 .00

634.40 BE4.0 040 0.18 2.00

740,72 J40.5 (k22 0.20 2.00

748.55 T48:5 o3 018 200

807.03 B07.0) .03 18 2.00

879.28 1795 =022 018 2.00

NSL.TISLTiS 12028
€A

Remark © < ULC = Linit Undsr Calinration

- A = Mat Avaisble

The resiilt expandsd uncenninty of U st 4 the stmdand unesresinty of multiplied by the coversge facor k .

which for istributie ds to of i

= * Indicaies soa TIS| acenadioed
- End of Certificate -

FM-708-02 ROT 112021

mnm‘:‘l:imuqu

, Ministry of Industry, Thailand \/
S — 1

MNationa

Calibration Report

Certificate No.: 2102573-001-01

Equipment; Bectronic Balanoe Manufacturerr  METTLER TOLEDD
Model: XSRS Resolution: 000001 g /0.0001 ¢
Sevinl No.: COIR0TIETZ ID No.t UAEWAD.DIZ/Z563

Capacity: 819/2: g
Date of Calibration: 26 sl 2001 Page 2 of 4
< Amblent 233 & 01 'C Relstive Humidly: 48 £ 2 W
Place of Calibration: EBalance Room (208}, UNITED ANALYST AND ENGINEERING CONSULTANT £, LTD.
Candition af Equipment: Gaod Condeicn
Condition of This Results of Calibration:
1. Calibraton Mathoa! NFT Mathod WMA01  Tn-Housa Mathod Easad on UKAS LAE 14 Cathration of Weighing Machines : 006
2. Reference Swndands;
Roferonce Standard ~ Madel Serial No. sauh.mm_u Certificate No.  Due Date

Saandard Weight Class B2 1-500mg BI0ADEASES M210IC575. 12 January 2022
Sennderd Weght Class E2 1-500g BI0E06R1ZE M21010965 13 Jnuary 2022
Instrument Modal Sarial No, nﬁmm_u Certificate No. Due Date
Therma-sygre Meter PONFE 430 NFLETH 004/1& Quelty Reborn QRI-D300 15 Febnuary 2002
3. This certfication i traceasle to S1UNIT
4. This remficatn only for the ingt call d.
5. This rasult of calioration was found accurate 25 shown o date and plece of calbeation only.
Calibration Results:
1. Repeatability of Reading:
Mpminal vake [ g 3 Stanciard Devistion of Resding tg)

< 0.0000048

= 0.0000032

100 0.0000000

200 0.0000000
2. off-Center Error:

& mass of 50 g waspaced and maved Lo varkes paskion on pae.
Tha Daance reacing cbtaned & given in tha table.

@ @
ko)
o e
1 3 B 5 I s (M Diferance)
g ¥IC @ plC9 1€ g I fC g ¥PC 9 ) g 3

50.00000 | 49.99%99 | %0.00001 | 5000001 9.999991!&00000 000001 %
v

F-CS-UL2 Revision: OO Date: 14-12-51 tan




al Food Institute, Ministry of Industry, Thailand \/

- Nfi

MNational Food Institute, MIHI'-‘T"‘/ of Industry, Thalland \/ Matic

- fi

WSE-TISI-TIS 17815
CALIRRATION 80|

..... - . “,'
Calibration Report Calibration Report
Certi Tz 3 001-04 Certificate No.: 2102573-001-01
Equipment: Einctronk: Balsncs Manufacturer:  METTLER TOLEDD Equipment: Electronic Belance Mamufacturer:  METTLER TOLEDO
Model: ¥SRIEEU Resolution:  0.00001 9/ 6.0001 g Modet: e Ranclutions 100004/ RAO0NL
Serial Mo, COCROTIETE 10 Mo LIGEWACLOLZ/2563 Sarlal No.: CO0N071572 ID Mo LIAEW.012/2563
Capacity: S15/ 30 ¢ Capacity: Hig/Z0 o
Dabe of Calibration: 28 axil 2031 Page 3af4 Date of Calibration: 26 spnl 2001 Paged of 4
Calibration Results:
Callbration Results; ~ (Continued) Anontaned
Calibration Range:  ©- 200
Calibration Range: 0-200g ]
bration Adjustment: Tnterna ation Calibration Adjustment .
Eali _— - | Calib Calibration Adjustment: Internal Calibration
- ' Sl ’ R i o 3. Departure from Nominal Value: (Rane Bt g ko 200 g, | Resaktion 00001 o}
Wt Vel Standestl Ve dverige Hascing Correttion Unzertirty Cirverage Factir
Namral vake Standard Ve Average Readng Corecin Uncarmaingy Covaraga Factor
g ) L9k oom) L3 {= 3 ) X
AL L La) { o) =g i a2 81938 B2.0000 -0.o00 .12 200
ani o000z o.ornas 000 00000081 200 ; -
E: 5495567 H5. 0000 00001 B000L3 260
045 DLOS00 ©.05 20000085 200
o . L) 69.06588 900000 20001 000013 200
01 100000 30003 000003 0000088 200
% DagEeR 95,0000 e 0.0p0ta 100
L2 2 e = L - fle)] L0A 0000 1000000 £.0003 0.00015 Too
- ST Latgn om0 A — 110 1113 005 1100000 L300 000016 200
1 1.000005 3,00001 CL.O000O 00084 200 a8 Ligemees 1200000 00000 000617 100
2 2000005 200004 000001 2.000087 200 ik e Sy i o o
El 3000011 300081 000 0.000221) 2.00 o b i P sz 1%
a 4000014 40000z 000001 0.000033 200 3l S g s b 2
5 5000002 5.00002 0.0001 0000020 200
10 Ere] 1000002 000004 000005 200
20 19 58588 2000004 00005 000007 200
50 45990003 4355997 200005 LR 00
b1 5,508 656905 000006 000038 200
[ ToeEsaTL o geesq 00087 000915 200
The reportert Uncertainty of measurement was based on a chancerd uncertainty multipied by & cowrage fador & , providing & The repurbed uncertiinty of meanrement was based on 8 standerd uncerimnty muttiplied by & coverage foctor &, prmiding a level
el of confidence of apgrosimately 55 . of ofidence of appmdmately 85 5.
\é:z ’g ______ o '
F-O5-012 Revision: 00 Diate: 14-12-61 N 9 P12 R O Pele: 14-12:51 b qN
TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CORPORATE SERYICES 3 EQUIPMENT CALITIRATION AND TESTING Ay
ik PATTANAKARN ROAD SO0 15 1B I =TI nE TR T
TEL 63717300 CALGRATG Equipment : Haot Alr Oven Cert. No.: 21TMBE13
Caondition As-Recelved : Used ltem Page:: 3ol 3
Reference 2104-00240C-2
Cert. No.: 21TM813 Result of Calibration :- (") Without Adjustment
i i 3 i i Page.: 10f 3 Function of UUC" : Temparature Source
n
Certificate of Calibration Callbration | UUG* | ULC* T T Overall Coverage
Polnt Setting | Reading stability uniformity Variation Factor
o c 5 i . a o
Equipment ; Hot Air Gven 6L, (*C) ) { ) (2C) e (e L]
104.0 104.0 104.0 0.13 067 0.70 0.68 2
Manulacturer : Wit 1200 120.0 120.0 0.10 095 1.5 1.1 2
180.0 180.0 180.0 0.15 1.5 .7 14 2
Model : UF 55 Calibration Measured T (*C)
Point Fosition
Serlal No. B212.0411 [°C) 1 2 3 4 5 5 7 8 9 (ref.)
104.0 103.712 | 103.853 | 104.189 | 104293 | 103.803 | 103.832 | 104.026 | 103.775 | 103,703
D Na. : UAE WAD.ODS2556 120.0 118.714 | 119.841 | 120.552 | 120326 | 119.231 | 118.283 | 120.117 | 119.826 | 118721
180.0 179.624 | 179.511 | 180.806 | 180.572 | 17B.397 | 178,663 | 1B0.344 | 179.807 | 179.691
Submitted by : United Analyst and Engineearing Consultant Co., Lid -
3 Sol Usomsuk 41, Sukhumyil Road, Average® : The average of 30 values in sach position.
Bangchak, Phrakhanong, Temperature stability : Ona-half of the greatest i i of d at any one sensor,
Bangkok 10260 Temp i ity : The i i of d al any sensors and the maasured
| oostion : Lab Floor 2 temperature at the reference location which are obsarved a.l the same fime or at 8= closa an observation time as
possible to the temgp patlarm ar within the chamber unoer sleady-stale condiions.
Received Order : 21 april 2021 Overall Variation : The Diff of the maximum and m d hroughout observation
Calibration Date : 21 April 2021 uuc* :  Unit Under Callbration
Ambient Temperature : {26+10)C Note The raparted uncertainty of measurement was Included stability and excluded uniformity
Relative Humidity : {80430} % The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage
" . . =t
Calibrated by : Khit Ruttanaprapachal atoek. gacipual ot of-appr 85 %
-olo-
Approved by © 'mlf.h z
Approved Signatary
{ ) Pommthippa Tamayskul
{ -""] Males Butkruea
{ ) Suwit Imjai
Issue Date : 5 May 2021
The U inties are for a
anslu Nimusl

A 0027599 a 1052722



Equipment - Haot Alr Qven Cert. No.: 24TM&13
Condition As-Received :  Used llem Page.: 20f3
Refarence : 2104-002400C-2
Procedure Used :-

Calibration were using cal [+ dure CP-0TOZ according to diract measurement

meihod with Data Acquisition which connected with Thermocouple Type T.

The temperature scale used was based on [TS-90,
Condition of this result of calibration
1. Reference standard Instrumant:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MYST013711 20LM7 NIST, NIMT 18 May 2021
2. This carlification is traceable to the SI unit.
3. This carlificale is valid only to the item calibrated on date and place of calibration.

Remark : NIST : Nafional Institute of Standards and Technology, The United State of America.

NIMT ; Mational Instifute of Metrology Thatland.

Result of Calibration :- ("} Without Adjustment
Function of UUC* : Tempsrature Source
Fresh air setting : Close

Environment during calibration
| Beginning Finished
Temp. [ "C ) 28 28

REL.Humid. { % ) 50 54
AC Supply { Volt | 721 222

Position : | Ref. Std1D Ne.:

1 1B-18TC-01

2 1B-18TC-02

3 1B-18TC-03

Prabe Installation Details : Dimension of Chamber : 4 1B-157C-04
a= B0 om [ Gl m 5 18-18TC-05
b= 50 om W= 0B m L} 18-18TC-06

o= B om i 5 7 18-18TC-07
Capacity = 030 m? 8 1E-18TC-08

2 (ref.} 1E-18TC-02

wonanslumungils

a 1052723

Food Institute, Ministry of industry, Thallarn:

Calibration Report

Certificate No.: 2103270-001-01
Equipment: Eimctronic Bslance Manifacturar:  Mattler Toledn
Madal:  ARZM-SFAT Resalution: 00001 g
Serlal Na.t 1129351010 TO Mot LIAE WAS 022552
Capacity: 720 g
Date of Calibration: i1 June 2021 Page 2of 3
i Conditi Ambyent 21 = 04 T Relatve Humigit: S0+ 4 W
Place of Calibration: \aboratoey, Lrvted analyss and enginesdng consultses ca.,ftd

Condition of Equipment: 5w Condiion
13 I il
1. Calitration Methiodi NFI Mstho W-MA-DD]  TreHouss Method Basad on LKAS LAB 14 Calbeation of Wiighing Machines | 2006
2. Refarance Sandards
Reference Standard ~ Model Serial Mo,  Calibrated By  Certificate No.  Due Date

Fandard Weight Class €3 img to 200g BS0S567572 TS M20040405 20 Apri 2022
Instrument Model Serial No.  Callbrated By  Certificate No, Dus Date
Tharmo-Hygro Mater FONPE #90 NFLETH 004/38 Quakty Rsborn QR21-0300 15 February 2022

3 Thvs camfication = traceabl to SF LINET
4. Thiz carificate was cartfiad anly for th instnamans we caligratad.

. This resiit of calbration was faund acoirmts 25 shown on date and place of calbration anty,
Calibration Results:

1. Repeatability of Reading:

Mominal Vals | g ) Standind Deviation of Reading (W)
100 0000067
200 1.000057
2. Off-Center Error:
A mags of 5 0 was placed and moved 1o varous postion an pan.
The balance reading abtained is ghven in the table
)4 @
ol el
O
1 2 3 4 5 6 (Maimum Difference)
- N - A T -} L g dli g} {g )
500000 | s95590 | aseees | sooooo | snooo0 | S0.0000

= mnmfﬁéayqu

F-C5-012 Hentsion: 00 Date: 14-12-61

Calibration Certificate

Certificate No.: 2103270-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

m-fz
Equipment: Electronic Balance
Manufacturer: Mettler Toleda
Model: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2103270
Operation No.: 2103270-001
Date of Receipt: 11 June 2021
Date of Calibration: 11 June 2021
Calibrated by  Mr.yothin Charcensuk Approved by %
Seientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Datw of Issue: 15 June 2021 P for the Technical Team
The are for a of 95%

This Certificate & issued in aecordance with the conditons of accreditation grested by the Thai Laboratory Accreditation Scheme
which has aszessed the measurement capability of the laboratory and it traceability o recognized national standards and to the
units of realized 3t

the naticnal sandards faboratary. This certificate may not be reproduged other
than in full except with the prior weitten approval of the National Food Institute. L
F-C5-009 Revision; DO Date: 14-12-61

flornasl Food Institute, Mir

Calibration Report

Certificate No.: 2103270-001-01
Equipment: Electranic Balance Manufacturer:  Mittler Toledo
Modal: ARIDH-S/FACT Risolution:  0.0031 ¢
Serlal No.i 1179361010 1D No.: LAEWAS 002/2652
Capachty: 120 g
Date of Callbration: 11 June 2031 Page 2of 3

Callbration Results:  (Continued)
Calibration Range: 0200 ¢
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nomind Vake Standard Yalue Average Resding Comrection Uncerarmy Coverage Factor
{ o] Logd Log-3 L3 ) Ldg) L]
Unioad 000000 11,6000 D 0.000052 200
.08 201000 00100 20000 1.000052 200
0.05 005000 0.0500 20000 0.000052 200
0.1 B 0.1000 20000 A1.000053 0
0.2 0, 20001 0.2001 0001 0.000083 200
0.5 250001 10,5000 0000 4000083 100
1 10001 1.0000 0.0000 0.000093 200
2 200002 2.0001 -0.0001 0.000093 100
5 500002 40995 L0001 2.000034 2006
hli] 1000001 9.9594 £.0001 O.00HHEE 200
20 2000003 20,0000 00000 200019 100
50 5000004 00000 05,0000 000912 100
n J0.00007 70300 0.0001 0.00014 200
100 10,0000 1000000 0.0001 000016 200
159 150.00013 1500000 0.0001 000031 200
00 200.00016 200.0001 0.0008 000028 200
The reported uncertainty af based o ‘v muitipied by @ coveraga factor & , providing a

laval of conficence of apprasimately 95 %,

F-C5-012 Aevigion: OO Dabe: 14-12-61



EC-TLTIRITIZS
CALmRATIN DID

27170027 FAX 02

Cert, No.: 22TME0
Page.: 1 of 3

Certificate of Calibration

Equipment - BOD Incubator

Manufacturer : Arco

Model : UC4-1320

Serial No. @ 13URC4S013201

ID No. : UAE WAD.D15/2561

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

Location : Lab Floor 2

Received Order :
Calibration Date :

17 February 2022
17 February 2022

Ambient Temperature : (26+10)°C
Relative Humidity : (50 +30 ) %
Calibrated by - Kunchit Promprat

Approved by : WL =

Approved Signatary

t-/J Pomthippa Tamayakul
) Malee Bulkruea
() Suwil Imjai

Issue Date :

22 Fabruary 2022

@NEIT LNAIVAY
A 003809

Equipment : BOD Incubator Cert, No.: 22TM90
Condition As-Received :  Used ltem Page.: Z2of 3
Reference : 2202-044600C-1
Procedure Used -
Calibration were o ad using i dure CP-OT02 ing to dinect
method with Data Acquisition which d with Resi T Detector { RTD ).
Tha temperature scale used was based on |TS-00,
Condition of this result of calibration
1. Reference standard Instrument:-
Instrument Model Serial No, Cert. No. Due Date
1} Data Acquisition 348704 MY34035217 21LM30 23 Dec 2022
2. This certificate Is valid only to the Hem calibrated on date and place of calibratian,
3, This certification s traceabla to the Intemational System of Unit.
Result of Calibration :- (") Withaut Adjustment
Function of UUC* ; Temperatura Source
Fresh air setting : Mot Available during
i 4 i% Beginni Finished
-f? B Temp. ('C ) 28 28
REL Humid. { % ) 68 s
- M‘ﬁ' [AC Supply { voll | 226 226
L _— Ref. Std.
- 3‘ Position : 1D No.:
= ﬁ 1 18-10RTD-01
- 2 18-10RTD-02
= 3 18-10RTD-03
Prabe Instaliation Detalls : Dimension of Chamber ; 4 1 BETEO
R = 082 m 5 18-10RTD-05
ba  §9 e Vi iE 8 22-10RTD-10
o= 15 am He 5 m 7 18-10RTD-07
Capacity = oag m B 18-10RTDC-08
9 (ref.) 18-10RTD-08

Wk .

mnm*ﬂu AIUAN
a 1096042

CORPORAT

CEERET
WECTHETIRITIZE

Equipment : BOD Incubstor Cert. No.: 22TMZ0
Condition As-Received : Used tam Page.: 3 of 3
Reference : 2202-04480C1

Result of Calibration :-

{*] Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Mot Available

Calibration | UUC* uuct Temperat Temp Overall Coverage
Puaint Setting | Reading stability uniformity Varlation Factor
[ ey ('c) (£'C} el ey (£'C} k
20.0 19.5 19.4 0.30 0.58 1.0 055 2

Calibration Measured Temperature | "C }
Polnt Position
(*c) 1 [ 2 [ 3 T 4 T s [ & [ 7 [ & []asa(en)
200 20154 | 20013 | 20356 | 19.835 | 19.83d | 19761 | 19.817 | 19824 | {8ee2

Average® : The average

Temperature stability : One-haif of the greaiaai i i of d
Temperature uniformity : The i of

of 30 values in each position.

at any one sansor.
at any sensors and the measured

tamparature at the reference location which are cbserved at the same time or at as closa an observation fime as

possible o determinge the b pattem or
Overall Variation : The Difference of the and mi measured

within the chamber under steady-state conditions.
observation,

uuc® ¢ Unit Under Calibration
Note © The reported uncerainty of measurement was included stability and excluded uniformity

The raported uncertainty of measurement was based on a ur i iplied by &

factor k. providing a level

| of confidence of approximately 95 %.

-ollo-

Wl -

LBNEIT LNAIVAY
a 1096041

CALIBHATIIN DIDR

Cert. No.: 21TM811
Page.: 10of 3

Certificate of Calibration

Equipment :
Manufacturer
Model ;

Serial No. -

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

[ ,.f] Pornthippa Tameyakul

[ ) Malse Butkruea

BOD Incubator
ARCO

UR-1320

UAEWAD.018/2551

United Analyst and Engineering Consultant Co._ Ltd_
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,

Bangkok 10260

Lab Flaor 2

21 Aprl 2021
21 April 2021
{26510)°C
{50+ 30 )%

Khit Ruttanaprapachai

Tl

Approved Signatory

[ ) Suwit Imjai
lssue Date : 5 May 2021
The Uncertaintics are for a bability of approxd 93%

enanslurmuRy
A 0027600



Equipment : BOD Incubatar
Condition As-Received :  Used ltam
Reference : 2104-002400C-3
Procedure Used :-

Calll: were d usirg

Cert. No.: 21TMA11
Page.: 2 of 3

method with Data Acguisition which connected with Resistance Temperature Detector { RTD ).
The femperature scale used was based on [TS-80,

Condition of this result of calibration

1. Referenca standard instrument:-

Instrument
1) Data Acquisition

Serial No,
MYST013711

2, This certification is traceable to the SI unit.

3 This cerificate is valid only to the ilem calibrated on date and place of calibration,
Remark : MIST : Mational Institute of Standards and Technology, The United State of America.
MIMT : National Institute of Metralogy Thailand

Result of Calibration :-

(") Withaut Adjustment

Function of UUC" : Temperalure Source

Fresh alr setting :

Mat Available

i

Proba Installation Details :

8= 1 om
b= 10 em
c= 0 em

CORPORATE

534 PATTANARARN ROAL

Dimension of Chamber :

D= 062
W= 1.2
H= 1.2
Capacity = 089

TECHNOLOGY PROMOTION ASSOCIATION (THAILA

HOUIPMENT
12, SUANL
-7

A

procadurs CP-OT02 according to direct measurement

LIBRATION AND

NG SRRV
LIANE. S1ANLLIANG th K
FAMN 027100444

Cert. No. Traceable Due Date
20LM7 NIST, NIMT 18 May 2021
during
Beginning Finished
Fad 28
REL Humid. | % ) 47 51
AC Supply [ Valt ) 221 222
Position : | Ref. StdJID Ne.:
1 1BRTE-2/1
2 ‘JB_RTD—Z.'E
3 1BRTD-2/3
4 1BRTD-2/4
e i 1BRTD-2/5
iy 8 1BRTD-216
m 7 1BRTD-217
m & 1BRTD-218
4 (ref} 1BRTD-2/8
v Mol
enanslumunu

a 1052721

WAL TRETIATTZE
SALIRATIHS vatn

Cert. No.: 21TM706
Page.: 1of 3

Certificate of Calibration

Eguipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location =

Received Order :
Calibration Date
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

il

'} Pomthippa Tameyakul

() Malee Butkruza

!

} Suwit Imjai

Issue Date ;

Incubator

Memmert

IPP260

VE15.0187

UAE.MIC.003/2558

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

Bangchak, Phrakhanang,
Bangkok 10260

Microbiclegy Laboralary

21 Agril 2021
21 April 2021
(265+10)°C
(50+30)%

Kritsada Chaitrong

ol

Approved Signatory

5 May 2021

are fora

[l of appr

Iy 95%

g b T

full, et with the

Ealibration s

tenansluemun

A (027609

Equipment ; BOD Incubsator Cert. No.; 21TM5811
Condition As-Recelved : Used ttem Page.: 30f 3
Reference : 2104-00240C-3
Result of Calibration :- {*) Without Adjustment
Function of UUC® : Temperature Source
Calibration | UUC* uuc* T Overall Coverage
Palnt Setting | Reading stability uniformity Variation 7| Factor
"G (c) (°c) (') ey 1’c) {£C) k
200 20.0 20,0 0,18 0.47 0.86 0.31 2
Calibration Measured Temperature | "C }
Point Paosition
1°c} 1 | 2 T 3 T a4 [ 5 | ® | 7 [ 8 [a8qen
20,0 20368 | 20508 | 20115 | 20023 | 10.626 | 10955 | 20135 | 20269 | 20101

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

Temperature stability : Ona-half of the greatest i diffi of D at any one sensor.
T i ity : The difference of measured femperatures al any sensors and the measured
temperature at the reference location which are obsarved at the same fime or at 8s close an observation time as
possible 1o determina the termparature pattern or homogenaity within the chamber under steady-state condilions,
Overall Varlation : The Difference of the i and mini
Uuc® :© Unit Under Caiibration

Note | The reported uncertainty of measurement was included stability and excludad uniformity

The reported uncertainty of measurement was based on 8 standard uncertainty multiplied by & coverage
factor k, providing a leve! of confidence of approximately 95 %
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Equipment : Incubator Cert. No.: 21TM706
Condition As-Received :  Used llem Page.: 2 af 3
Reference : 2104-00180C-1

Procedure Used :-
Calibration were conducted using callbration procedure GP-OTOZ accarding to direct measurament

method with Dats which d with Resi T Detector | RTD }.
Tha temperature scale used was based on ITS-50.
Condition of this result of calibration
1. Reference standard instrument:
Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MY 44060450 21LMé NIMT 08 Mar 2022
2, This certification 15 raceable to the S1 unit,
3, This certificate is valid only o the item calibrated cn date and place of calibration.
Remark ¢ NIMT : National Inatitute of Metrology Thalland.
Result of Calibration (- {*) Withaut Adjustment
Function of UUC* : Temparaturs Saurce
Fresh air setting : Close Envi t during
# Beginning Finished
Temp. | "C) 24 23
REL Humid. { % ) B0 63
AC Supply | Valt 223 224
i Ref. Std
Position : D No.:
1 18-14RTD-01
2 19-14RTD-02
3 19-14RTD-02
Probe Installation Detalls © Dimension of Chambar : 5 clistsislitals
T = s W 5 18-14RTD-05
be 40 by 5 i 8 18-14RTD-08
g5 10 o : w5 7 21-14RTD-07
Capacity = .28 m? 3 1S14R1D 08
9 {rat.) 18-14RTD-D8
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Egulpment : Incubator Cert. No.: 21TM7T06
Condition As-Received : Used Itam Page.: 3af 3
Referance - 2104-00190C-1
Result of Calibration :- {* ) Without Adjusiment
Function of UUC* : Temperature Soaurcs
Calibration | UUC* uuc Temy ] T Ovarall Coverage |
< ~ = Ar Uncertainty
Paint Setting | Reading stability uniformity Variation Factor
1’e) (ch [ (£C) ey ("ch (#C) L]
350 350 35.0 0.11 0.36 0.55 0.20 2
Calibrati Temp {*c)
Point Position
(°c) 1 | 2 T 3 T a4 T 5 T & | 7 [ 8 [ afefy
350 34948 | 35085 | 35120 | 35.087 | 34.989 | 35121 | 34.745 | 35004 | 34084

Average” : The average of 30 values in each positian,

Temperature stability : One-half of the greatest i diff of | al any one sensor,

Temperature uniformity ; The maximum difference of measured temperatures al any sensors and the measured
lamperature at the reference location which are observed at the sama time or at a5 close an observation time as
possible to delermine the temperalure patiarn or homogensity within the chamber under steady-siate condificns
Overall Vari : The: Diffs of the i and mini it chsarvation
uuc® : Unit Under Calibration

Note The raported uncertainty of measurement was included stability and excluded uniformity

The reporiad uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage
factar k, providing a level of confidence of approximately 95 %
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Equipment : Incubator Cert. No.: 21TM1874
Condition As-Recelved :  Usad liem Page.: 20f 3
Reference : 2110-06980C-1
Procedure Used :-
Calibration were conducled using calibration pi dure CP-OTO2 ing ta direct
malhod with Data isition which with i T Detector [ RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrumant Model Serial No. Cert. No, Due Date
1 ) Data Acquisition 349704 MY44067817 2iLm1o 20 Jul 2022
2. This cerificate Is valid only 1o the item calibrated on date and place of callbration,
3. This Is le to the lonal System of Unil
Result of Calibration :- { ") Without Adjustment
Function of UUC™ : Temperalure Source
Fresh air setting : Mot Availabie i during
Beginning Finished
Temp. { “C } 22 22
REL.Humid, { % ) 59 &0
AC Supply { Valt ) 226 226
"
Position : Rat.sld,
ID No.:
1 1SRTD2M T
2 15RTDZM2
% 3 15RTDZ13
Probe Installation Details : Dimension of Chamber : 2 16RTD/14.
g2 ED W D= 050 m 5 15RTO215
b BO em W= 08E m [ 15RTDZi20
= 50 om Ha 080 m 7 1SRTDA/7
T 3 & 15RTDZM18
Capacty e g (ref.) 15RTD2/18
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CORPORATE SERVICES 3 EGUIFMENT CALIBRATHIN AND TESTING SERVIUES
LIANTG % LLUANG BANGEOK 10250
waC-TISEMEITIZY

FAK, 027100454 CALIGRATION D80

S PATTANAKARN ROAD S01 14
TEL. 0:271 7300

Cert. No.: 21TM1874

Certificate of Calibration R
Equipment : Incubator
Manufacturer : Mammart
Model : IPP 260
Serial No. : VE16.0066
ID No. : UAE MIC.032/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Read,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratary {302)
Recelved Order : 28 October 2021
Calibration Date : 28 - 29 October 2021
Ambient Temperature : {28+10)°C
Relative Humidity : (50+30)%
Calibrated by : Kunehil Prompral

Approved by % T

Approved Signatory

{ ) Pomnthippa Tameyakul
() Malee Butkruea
{ ) Suwit Imjai

Issue Date : 4 November 2021

mnmﬂ;imqu

Equipment : Incubator Cert. No.: 21TM1874
Condition As-Received : Used Item Page.: 3of 3
Reference : 2110-06980C-1

Result of Calibration :- (") Without Adjustment

Function of UUC" : Temperature Source

Fresh air setting : Mot Avaitable

Calibration | UUC* uuc* Temp F Overall Coverage
Paint Setting | Reading stability uniformity Varlation "| Factor
(') ("¢ (*C) (£"C} (ch {"C (£C) k
25.0 250 24.5 0.053 0.25 0.42 0.30 2
35.0 35.0 35.0 0.029 0.43 075 0.30 2

Callbration (*C)
Paint Position
(*C) 1 2 3 4 5 ] T 8 9 {ref.)
25.0 25.007 24.986 24.843 24.804 24.653 24806 24.672 24654 24,786
35.0 35.340 35.384 35.336 35.307 34.680 35.120 34813 34.956 35.088

Average” : The average of 30 values In each position,

Temperature stability : One-hall of the greatesl il o of F at any one sensor.
Temperature uniformity : The maximum difl; of d p at any sensors and the measured
temperature at the reference location which are observed al the same lime or at as close an observation lime as
possible o ine the pattern or geneity within the chamber under steady-siate conditions.
Overall Variation : The Difference of the maximum and mini ghout i

UUC* @ Unit Under Cafibration
Note : The reported uncertainty of measurement was included stabilily and excluded uniformity

The reported uncertainty of measurement was based on & standard uncerainty multiplied by a coverage
factor k. praviding a level of of app y 85 %.
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TECHNOLOGY PROMOTION ASSOCIATION (TE
CORPORATE SERVICES 3t BQUIPMENT CALIRATION AND TESTE
S PATTANARARN ROAI S8 1R, SUANLLANG, SUANLUARG HANC)
TEL (-1717- 200037 FAX. T

SSC-TISK TS
- 2719044 CAURRATION S008

Cert. No.: 22TM334

Page: 1 of 3
Certificate of Calibration

Equipment : Watar Bath
Manufacturer : Memmart
Model : WNE 14
Serlal No. L416.0612
D Ne. : UAE. MIC.003/2560
Submitted by : United Analyst and Engineering Consultant Co.,Ltd,

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10280
Location : Microbiology Laboratory
Recelved Order : 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : (26'% 10 )C
Relative Humidity : [ 50+ 30 ) %
Calibrated by : Suwit Imjal
Approved by : M‘. ¥

Approved Signatory
{ Pornthippa Tameyakul
{# ) Malee Butkruea
Issue Date : 22 February 2022
The Uncertainties are for o confidence probubility of approximately 95%
.
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Equipment : Water Balh Cort. No.: 22TM334
Condition As-Received :  Usad ltem Page.: 3of 3
Reference : 2202-044400-4
Result of Calibration - | * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuce uucT Average” Standard Reading | "C )
point Setting Reading Position
el (e {*c 1 [ [ 3 [ 4 [ et
445 445 44.5 44572 | 44514 | 44507 | 44530 | 44.665
Calibration [T n - Coverage
point 2 = g Factor
L"c) t'c) (£°C) (£°C) 0
44.5 0.0 0042 015 2

Average® : The avarage of 30 values in each position.

Uniformity : The maximum diff of at any sansors and the measured iemperaiure
at the reference location which ara observed at the same time or at as close an observation time as possible
to delermine the temperatura patiem ar homegeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest i i of e at any one probe.

UUC* : Unit Under Calibration

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

The reported uncertainly of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 85 %.
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Equipment : Walar Bath Cert. No.: 22TM334
Condition As-Received :  Used ltem Page.: 2af 3
Reference : 2202-048400-4
Procedure Used :-

Calibration were conducted using in-housa calibration p dure CP-0T04 ding to direct

maasurement method with Data Acquisition which connected with Industnal Platinum Resistance
Thememeter { IPRT )
The temperature scale used was based on |TS-80.
Conditlon of this result of calibration
1. Raferance standard instrumeant:-

Instrument Maodel Sarial No. Cert. No. Due Date
1) Bata Acquisition 49704 MY£406TENT 21LMI0 20 Jul 2022

2, This certificate is valid only to the ltem calibralad on date and place of calibration.
3. This cerlification s traceable to the Intemational System of Unit,
Result of Calibration :- {* 1 Without Adjustment

Function of UUC* : Temperature Source
I AC Voltage Supply

) | %RH. | { Valt }

Beginning of Calibration 2 65 228

Finished of C 22 57 230
Ref, Std.
Paosition 1D No.:
1 TORC143
P 1 2 TORC144

- 3
P S(ref) 5 Vi 3 TORC145
4 TORC146
S{ref.) TORC147
Front
. .
anaslumuan
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
EQUIPMENT CALIBRATION AND TESTI ERVICES

HBC-TRETIRTTAZE
GALMHATEH DOk

Cert. No.: 21TM708

Page.: 1of 3
Certificate of Calibration
Equipment : Water Bath
Manufacturar ; Memmert
Model : WNE 14
Serlal No. : La14.1407
ID Ne. ; UAE MIC.008/2558
Submitted by : Linited Analyst and Engineering Consultan! Co. Ltd.

3 Boi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy Laboratary
Received Order : 21 April 2021

Callbration Date : 21 April 2021

Ambient Temperature : (26+10)"C

Relative Humidity - (B0230) %

Calibrated by : Kritsada Chaitrong

Approved by : 'WJ.

Approved Signatory

() Pomthippe Tameyakul
(¢} Males Butkruss

{ )} Suwit Imjai
Issue Date : 5 May 2021

The Uneertainiies are for a confidence probability of npproximately 95%
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Equipment : Water Bath Cert. No.: 21TM708 Equipment : Water Bath Cert. No.: 21TM708

Condition As-Received :  Used ltam Page.. 2of 3 Condition As-Received : Used |tlam Page.: 3af 3
Reference : 2104-00180C4 Referance : 2104-001800C-4
Procedure Used :- Result of Calibration :- [ * ) Without Agjustment
Calibration ware conducted using in-house calibration procedurs CP-OT04 according to direct Function of UUC* Temperature Source
:nsasuremant Ir.'-s.1hn:ll with Data Acquisiilon which connected with Industrial Platinum Resiatance Callbration ouce Uuce Average Standard Reading | °C |
Tharmometer | IPRT ), =z i -
The temperalure scale used was hased on [TS-80 point Sufting Raadine Feetion
Condition of this result of calibration (%6 ) () () 2 I = | 3 | s [ 5 tret
e ——— 445 445 44.5 44524 | 44507 | 44501 | 44518 | 44518
Instrume Sarial Mo. Cert. Ne. Traceable Due Date Calibration = o L Coverage
1) Data Acquisttion MY44060450 21004 NIMT 0 Mar 2022 point: | Mifarmdty, | Stabldy Uncertainty Fa:tr:
2. This cerification is traceabla to tha S| unit {°C}) {*C) [=°C) {£"C) k
3, This certificata is valid anly to the item callbrated on date and place of calibration. 4.5 [ 0.052 0.035 016 2
BREFTC::L;*’::?:: :_Naum:a.l :ni:[iuthlzli'xi;ﬁ::ha"am' Average® : The average of 30 values in each pesition.
Fum:tloin of UUC* - Tareietine Soorod Uniformity : The maflmum qnferanr.n of measured femperatures at any sensors and the measured temperature
al tha referance location which are observed at the same fime or at as clese an observalion lime as possible
AC Valtage Supply to datermine the temperature pattern or homageneity within the chamber under steady-state condilions,
{*Q) [ %RH. ) { Walt ) Stability : One-half of the greatest i iffi af measured I Jré-al any one probe,
Beginning of Calibration 24 B0 223 UUC* © Unit Undar Calibration
Finished of Caiil i 23 B5 224 Note : The reporied uncerlainty of measurement was inciuded stability and excluded uniformity,
Position : Ref. Std. The reporled unceartainty of measuremant was based on a standard uncertainly mullipfied by a
SN, coverage factor k, g a level of confid of approi y 85 %
1 4803888-001
2 4803988-002 -olo-
Slref.} = 7
4 3 3 4803888-003
e sz 4 4803988004
/ | Biref} 4B038588-005
Front

gl . Tk, .
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National Food Institute, Ministry of Industry, Thailand \/

MNational Food Institute, Ministry of Industry,
"‘ L \ 2008 =ol

WSC-TISI-TIE 17625
CAUBRATIIN 2061

RIC-TIS1TIS 17023
CALIMRATION 0081

Calibration Certificate Calibration Report

Certificate No.: 2200705-001-01 Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equlpinsits — Maafacker:  WETTLER TOLEEO
Address: 3 Sol Udomsuk 41, Sukhumvit Road, - e
kok 10260 Serial Nay: BIOTOI0311 16 Now: LIAE MIC. 008/2553
Capacity: 62059
Pagaicl3 Date of Calibration: 4 November 2021 Pagn2af3
Artert M3 & 06 'C  Relherumidty 8 & 28 %
Equipment: Electronic Balance Place of Calibration: 305 Bstance Aoorm, UNITED ABALYST AN ENGINEERING CONSULTAST C0LLTD,
Condition of Equipment: Good Candiian
factu ETTLER TOLEDO Condition of This Results of Calibration:
Haau Te " To L. Cabraan Method: NFT Maothod W-MA-01  [n-House Method basad an UKAS Lab 14 < 2018
2. Raforsncs Standards:
Hodal: Ll Refersnce Standard  Model  SerialMe,  Callbrated8y CertificataNo,  DueDate
Standar Weight Ciass £2 1-500mg 5308058554 s M21010975 12 January 2022
Serial No.: BOD7010311 Srandard Weight Class £2 1-5000 B308068128 TS M21010885 13 January 2022
Instrument Model Serial No.  Calibrated By Corfificate No.  Due Date
Themma-Higr Meter PONPESD0  NRLETHOOU1T  Cuelky Rebam aR21-a% 15 February 2022
TR:Kias VAESAER, 3, This ceftication |s tracesbie to ST LUNIT
4, This certi wtify for the i calivated.
Order No.: 2200705 5. This resit of calbration wes found BceUrate as shown on date and psce of calbration anl,
Calibration Results:
Operation No.: 2200705-001 1. Repeatability of Reading:
Somiral value_ { g ) Starvdand Deiarlan of {a}
Date of Receipt: 24 November 2021 = i
0 0.00063

Date of Calibration: 24 November 2021
2. Off-Center Error:
A mass of 200 g wes placed 3nd moved to vanous postion on pen.

Calibrated by~ MrJumpon Pimsri Approved by % hi hilaes: readig Stalfiat s choa I et
Sclentist { Mr.Pharaphat Tuaniit ) ‘ z Q o

Manager, Division of Callbration Laboratory )
Date of Issue: 30 November 2021 Rasponsible for the Technical Management Team G O}
The are for a confid of i 9504 O

% & P I,

This Carfificate s issued n accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme 1 2 3 & 3 L AT DiTe ee)
which has assessed the measuremant capahility of the laboratory and Its traceabity to recognized national standards and to the (g ylt g ylt g ¥ylC g 30{ o 31¢ a1 L g )
urits of measurement reallzed at the correspanding national standards laboratory, This certificate may not be d ather 200,001 ! ’ on001 | coo00 | 200002 ™
than In full except with the prioe written approvel of the National Food Institute. L e R —— I.ﬁ ﬂ’.]
L5009 Amamon: 00 Date: 14-12-51 1 q

F-C5-D12 Revision: 00 Date: 14-12-61



National Food Institute, Ministry of Industry, Thailand

Banglok:

Calibration Report

Certificate No.:
Equipment:

2200705-001-01
Bedrocic Balance Manufacturer:  METTLER TOLEDD
Maodel: MSE03STE ‘Resolution: 2.001 4
Serial No.: B)07010311 1D Mo LAE MICO08/2553

Capacity: €209 g

4

N ni

Date of Calibration: 24 hovember 2021 Page 3 of3

Calibration Results:  (Continued)

Calibration Range:  0-600 g

Calibration Adjustment: [nternal Calibration

3. Departure from Nominal Value:

Hornied Valse Sandard Valug Average Reeding Carrection Uncertainty Coverage Factor
L g 1 il ia ) [ {+ 8. L3
Linicad 0.0000 n.000 0,000 0.00088 200

01 0.1000 0,059 .00 000088 0
0.5 0.5000 0,500 0000 0.00088 200
1 10000 1000 0000 000088 200
5 L0000 5000 006 000088 200
10 100000 40,000 0000 000088 200
i ] 2000 0.000 000085 200
] #0000 50,001 -.001 000065 200
70 53,9939 70.000 0.000 0.00053 2m
108 10,0000 100000 2,000 0.00050 20
150 149.49999 150,000 2,000 000031 200
200 200.0001 159,995 2001 | oooous 200
300 300.0001 300,000 0,000 000037 L00
400 4000000 400,001 0001 00011 200
500 426,695 500.001 0001 00012 200
500 556 e 600,000 009 20013 200

The neparted uncertsinty of measurement was based on a standans uncertainty mutipled by @ coverage facmr & , providing a
feve of poefidence of approdmately 95 %.

F-C5-013 Revision: 00 Date: 14-12-61

Equipment : Autoclave Cert. No.: 22TMB8
Condition As-Received :  Usad ltam Page.: 20af 3
Reference : 2202-04440C-1
Procedure Used :-

Calit were using in-h calibration p CP-0T03 according to direct

measurement method with Data Acguisition which connected with Thermocouple Type T
Thae lemperature scale used was basad an ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1 ) Data Acquisition 349704 MYa4035217 21LM30
2, This certificate is valid only to the item calibrated on date and place of calibration.
3, This certification is fracesable io the International System of Unit.
4, This result of covers lab Y for the sterllization of goods and matenal which
could be infected with organisms categorized as Hazard Group 1, 2 and 2**
(** = Categorization of pathogens according 1o hazard and categorias of conlzinment, second adition, 1280 )
It does not cover autoclaves for use with material infect with arganisms in Hazard Group 4, for which
it and ilization of infected ot is d to be tial
This result of cafibration does not apply 1o sterlizers or diginfectors used for medical, dental, pharmacautical
ar veterinary purposes which are directry concerned with patient cara, or thosa usad for fabrics subjected to
slerilization which are required ta ba dry at the end of cycle,
Result of Callbration :- (") Without Adjustmant
Function of UUC" : Temperature Sourca

Due Date
23 Dec 2022

i

R ) ( Valt )
Baginning of Calibration 27 BA 226
Finished of C: 27 B5 226
Description Rt 85,
e 1D No.:
1= |Center of chamber 22-10TC-0
2= |Temperalure sensor 22-10TC-02
3= part 22-10TC-03
o Sy, .
wnaslumunan
o 1TNARNR1

NOLOGY PROMOTION ASSOCIATION (THA
CORRPTRAT

NI-JAP
QUIFMENT CALIRATION ANDTESTING v
A 5

SERVIL

SH PATTANAKARN ROAL S0
T

LLIAN ANLLANG BANTRUIK 11250

19.08H5

MEC-TEI-TIBI Tz
CALBRATION 8058

Cert. No.: 22TMBS

Certificate of Calibration

Equipment : Autoclave
Manufacturer ; ALP

Model : CL-a0L

Serial No. : 802664

ID No. : UAE.MIC.014/2550

Submitted by :
3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Mr Analysis Unit

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

17 February 2022
17 February 2022
{26+ 10 )°C
{50+ 30 ) %

Calibrated by : Kunchit Promprat

Wl -

Approved Signatory

Approved by

{ ;) Pomthippa Tameyakul
(¥ ) Maiee Butkruea

1) Suwil Imjal

Issue Date : 22 Fabruary 2022

The Uncertainties are for o confidence probability of approximately 95%

Page.: 1of 3

United Analyst and Engineering Consultant Co.,Ltd,

nasluauan
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Equipment : Aulaclave Cert. No.: 22TMBZ
Condition As-Received : Usad ltam Page.: 3 of 3
Reference : 2202-04440C-1
Result of Calibration :-  ( * ) Without Adjustment
(s} i Set: Temp = 122 ¢
period = 3o minute
uuc* uuc - Average” Stability Pressure Uncertainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(“C) ("C) ('C) (£°C)| { MPa} (£°C) k
1 122.373
122 122 2 122421 03z 0.12 1.2 2
3 122282
Average* The average of 30 values in each pasitian,

Stability : One-half of the greatest i diffe af
uuc* : Unit Under Cafibration
Note @ The reported uncerainty 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 confidance of approximately 85 %,
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