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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A / Jiranatee Associates Co., Ltd. COF-046-67 5 Nov 24 5 Nov 26
Calibrator Particulate Matter < 10 um (PM,,) 3541
2 |U-Tube Manometer Dwyer 1221-36-W/M / Technology Promotion Association 24P1252 11 Apr 24 11 Apr 25
- (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) BGl DeltaCal DC1 / Innovative Instrument Co.,Ltd. 24-AFM-173 28 Aug 24 28 Aug 25
158850
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 22 Apr 25
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Dial Thermo-Hygrometer Particular Matter (PM, ;) Barigo, Germany - Technology Promotion Association 24H757 18 Apr 24 18 Apr 25
(Thailand-Japan)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C/ UAE Consultant Co.,Ltd. 04102024 4 Oct 24 4 Oct 25
42C-0508011076
7 |Nitrogen Dioxide Analyzer Thermo Fisher Scientific 42Cc/ UAE Consultant Co.,Ltd. 04102024 4 Oct 24 4 Oct 25
0517512000
8 |Standard Gases (Mixture) Airgas EB0162121 / Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific azi/ UAE Consultant Co.,Ltd. 15062024 4 Sep 24 4 Sep 25
1182920017
10 |Sulphur Dioxide Analyzer Thermo Scientific azi/ UAE Consultant Co.,Ltd. 09042024 4 Sep 24 4 Sep 25
1182920017
11 |Standard Gases (Mixture) Airgas EB0162121 / Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator
No. Calibration Calibration
Ambient
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo a8i/ UAE Consultant Co.,Ltd. 09092024 9 Sep 24 9 Sep 25
1201497732
13 |Carbon Monoxide Analyzer Thermo 4a8i/ UAE Consultant Co.,Ltd. 14062024 14 Jun 24 14 Jun 25
1201497733
14 |Standard Gases (Mixture) Airgas EB0162121/ Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG
15 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 / UAE Consultant Co.,Ltd. 19092024 19 Sep 24 19 Sep 25
GAL13KSE
16 |Total Hydrocarbons Analyzer Thermo Scientific 55i/ UAE Consultant Co.,Ltd. 01102024 1 Oct 24 1 Oct 25
1182920025
17 |Standard Gas Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28
18 |Vibration Meter Vibration Level Instantel Inc. Micromate / Calibration Laboratory Co.Ltd Q24037354 10 Apr 24 10 Apr 25
Acceleration Level UM11058
19 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 / Innovative Instrument Co.,Ltd. 24-ACT-091 26 Jun 24 26 Jun 25
(Acoustic Calibrator) 107224
20 [Sound Level Meter Leq 1t Laeq 24 hrs Lamaxs Laso Larson Davis LxT1/ Electrical And Electronics Institute CP20240290EA 7 Aug 24 7 Aug 25
WEeesuniy 0007306 Foundation For Industrial Development
21 [Sound Level Meter Leq 1t Laeq 24 hrs Lamaxs Laso Larson Davis LxT1/ Electrical And Electronics Institute CP20240322EA 28 Aug 24 28 Aug 25
WHeesuniy 0007308 Foundation For Industrial Development

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL / TYPE i T2IAIG01/T2IAI30L

UMIUSEUMIT058

SERIAL NOu
CLID, NO. 1 232000350
JOB CONTROL NO. : 240406037354

CALIBRATION SERVICE Z IN-LABORATORY Ej ON-SITE

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONS
K1 SO0 UDOMSUK 41, SUKHUMVYIT ROAD,
BANGCHAK, PHRAKHANONG, BANGROK 10260

W ISSUED : 10 April 2024

DATE OF RECEIVED : 0f April 2024 i%

e report of culibration shall ot be reproduced except in full without appraval of the Calibeation Laborstory Ca., Lud,

Calibrated By : Suwit Phuanbusabong
Calibration Enginecr

4

Approved By : Mongkol Yotsoontom
Authorized Signatory
10 April 2024
This Calirstion Certificats ducuments the fraceshility to mutionsl standaris, which realls the wnils of mrasuremest sccording to the

Tnrernatiemal Systun of Uniss (51)

Certifieate No. Q24037354

F3-011-405/12-23
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CALIBRATION LABORATORY CO., LTD.

g

V611,14, 55 Boi Penmnrt Marssul 79 Yank &, Prassrt Mamikd R Lastahrao, Bangh

Faw; UZ-5TR-I67T  wwwoa-lsboanoryom  E-ved saaffca- lborory.com

CLC CLC
Aceredited Aczrediied
T WO/ I | PEEn
i : RE: . NIDITION
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL €O
MEASUREMENT RESULTS ¢ { X ) without adjustment ( J adjustment
FOR CALIBRATION DATA
NOMENCLATURE - VIBRATION METER I, ACCELERATION RESULT : :
FACT ! ; Test point STD Reading | DUC Reading | Correction Uneertainty
MANUFACTURER . INSTANTEL S
(g) { Frequency ) gl (2) (3] (%ol )
MODEL / TYPE T2IAL601/TZIAZINL ¥
03 S0 Hr 0,300 0.24% +.008 19
SERIAL NO, t UMILIOSEAUMIIOSE
I 04 01z 1400 0.394 006 L6
DATE OF CALIBRATION . 3 -
e e 05 S0z peak 0500 0493 +0.007 L6
(00 0493 0007 25
ENVIRONMENT CONDITIONS @ i 50 He —
1,700 0,692 008 18
Tempreritiors (k% o TR Welutive Humidity 55 L 15 %RH [ 134 A0 1ix 0
(%} 100 Hz 0300 0.296 0,004 14
PROCEDURE 1S
1060 Hz 0400 0,395 HLODS L6
Pl imsttuament wi caliitaten unber prisce CLCATPEE-O8 bl n 150 1606328 i calibratiin guiideline 04 = = =
500 [ i ;
Tl ealibsratisn witn pecharmed by using Digieal Multimeser, Uné i Cuuue (%] 160 M peak -
3005 2,
Aicebermister snd Mensizing Amapliier which nmbained by il Coliimtiin | issemiony Cin, Lid i 100 Ha 0.600 0,554 H
(% 100 Hz a700 0693 +0007 25
REFERENCE STANDARD 1S

I Mubfimetes, Wivetel Misle] 128] 8524

2, VELOCITY RESULT

2l rial Connder, Hewlen Packord Mudel 53154 S0 24384 | 041 Test point STD Reading | DUC Resfing Cuorrection Ungerminty
Mode +

b Accekerometer with Measiering Amplifies, Brued & Kjper Minde) § 28 5N IWTO LR, 2434488, e ) | Frequeney } { s} { mmi ) 1 mavs ) T % ofnde )
+01 (B
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Ul Moo U5-0310133, De Date 21 iy 325 5 50 1s peak 5.000 4362 HE o

2 The mesiurements e s T Insernatinal Sysem ol Uni (51, o Aeronmaitical Rastin of Thaiksnd Lid 4 SOtz 000 5939 ~0.061 AL

Ternifiane S, (17-01 S92, Thae Darg 04 Descerber 2074 - o 08 5034 0076 L8

1. Tha measur raceable 0 latermativni] Syaem ol Lsts (510, threagh Natienal Inetiate of Matrobogy O Thadlaml) 5 100 Hz 3000 1063 <0017 L&

Certificene %o, AV-IST-23, Do [hate 20 Sepomber 2024, = O 4000 3912 0.8 1.6

UNCERTAINTY : = a0 1z peak 5000 1.0%6 0044 L8,
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by the civerage liclur 4= 200 which for ani 4 yuvaige prisbatnlity of spprosipately 95 Fe= 100 Hz 7.000 6919 .01 L5
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Certificate of Calibration
CALIBRATION DATA Customir
3. DISPLACEMENT RESULT Nauimie UNITED ANALYST AND ENGINEERING Certificite No. - 24-ACT-001
Test polnl G STD Reading | DUC Reading | Corection | Uncenainty CONSULTANT COLLTR Tespuist No - Reg-2024-1 350
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044 501 a0 g a0 . Uit Unifer Calibistion Detuils
00 50 Hz peik i 0as0 00 2] Mesisrement itém Avustic Calibrar Class !
(Y3 st Hx 0,060 0039 45001 18 Maniafictirer SVANTEK Riinige : 94 |14 0 | 1NN e
0 50 11z 0,07 0460 +00m L Woel SV s s - Uised
003 100 Hi 003 0038 4 5 Kerial Mustiber 107224
04 100 He 0.4 sl 0000 21 i UAEEFM. | 712584
S Lt puik i L) o s Calibration Environment snd Detalls
() 10078 0060 ik b A Temperatirs i T
07 100 Hx 0.070 0469 #1001 L8 Humsidily 50020 SR )
Nile. The Seope of Accredited ANAB Cenificate No, ACDM-2414 Versin 012 Page 1.2 0f 67 L T

* means Calilirations marked " Not ANAB Aecredited * in this Cenificate have bicen included for completeness. Reccived Dute 24 fume 134

Calibeation Dute 26 June i34

Logstion of Culibration 1 LAB | Acousie

Calibration Trocedure - In-house method CP-ATUT-02 based on |EC 60942:2017 Electroncoustics « Sound calibritor

This report |s valid for the above stated instrunicat/s only.

Reference Standard Model Serlal Number Tracenhle Due Ualibration
Sound Culibrawr SV 35A L EEl 12 Jupe NS
THD Muliimeter EE] 1047765 NIMT i Junney J0123
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Calibrated By ; Approved By :
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Q2037354 Service Calibratin Engineer Calibration Engineer Superyison
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Certificate No
Request No
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Calibration Range Witheut Addfusinsent (dil ] Uneertainty |
amy Meamred | Drvioted valus T st {4am)
5 B 0 M 04 52 14 135 Pass
114 dB 1o H, 1 [ 0,13 0.2 Pas
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ELECTRICAL AND ELECTRONICS INSTITUTE «@A
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, “‘“ﬁ
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

e

ASCAISINS 17028
CALIBRATION D138
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240290EA
CP2024070253

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
UAE.EFM.039/2566

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
5 - 6 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:
( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Flectrical and Electronics Institute, Foundation for Industrial Develogm&nt.
.
o {BnEITRATUAY

Certificate Na

Request N

MNommal

End of Calibration
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240290EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
ID No.: UAE.EFM.039/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

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

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5S 2755 EF-0040-23 1 October 2024
4)6.5 Digit precision multimeter 8846A 9610014 (B20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

PTU301 13950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and PTU301 3950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
(CB20240035EB 13 February 2025
P I 9
)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024

F-CAL-004 Ed.1

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
naslumuAy
Page 2 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE -) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT N FOUNDATION FOR INDUSTRIAL DEVELOPMENT

T TR T

Certificate No.: CP20240290EA Certificate No.: CP20240290EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise Function : 5. Frequency and time weighting at 1 kHz
2.1 Microphone Installed 5.1 Frequency weighting at 1 kHz
Measured value Frequency Measured value Deviated value Acceptance limits
(dB) Weighting (dB) (dB) (dB)
28.8 C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
2.2 Microphone replaced by the electrical input signal device Z-weighting 94.0 0.0 +0.2
Frequency Measured value
Weighting (dB) 5.2 Time weighting at 1 kHz
A-weighting 28.7 Time Measured value Deviated value Acceptance limits
C-weighting 28.4 Weighting (dB) (dB) (dB)
Z-weighting 34.5 Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) LAeq 94.0 0.0 0.1
Meter free-field acoustic response at a level of 84 dB.
Frequency Deviation from various Frequency Weighting Response Curve Function : 6. Long-Term Stability
C-Weighting A-Weighting Z-Weighting Acceptance limits Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
(Hz) (dB) (dB) (dB) (dB) Time Period to Reference Record SPL at Deviated value Acceptance limits
125 0.1 0.0 0.0 +1.0 Apply Signal SPL Conclusion of Time
1000 -0.1 -0.1 -0.1 +0.7 (min) (dB) Period (dB) (dB) (dB)
8000 -0.4 -0.5 -0.4 +1.5;-2.5 30 94.0 94.0 0.0 +0.1
Function : 4. Electrical signal tests of frequency weightings Function : 7. Level Linearity on the reference level range
Weighting network response with relative to 1 kHz. 7.1 Level Linearity on the reference level range, Upper
Frequency Deviation from various Frequency Weighting Response Curve Anticipated Measured value Deviated value Acceptance limits
C-Weighting A-Weighting Z-Weighting Acceptance limits Value (dB) (dB) (dB) (dB)
(Hz) (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
63 0.0 0.0 0.0 +1.0 99.0 99.0 0.0 +0.8
125 0.0 0.0 0.0 +1.0 104.0 104.0 0.0 +0.8
250 0.0 0.0 0.0 +1.0 109.0 109.0 0.0 +0.8
500 0.0 0.0 0.0 +1.0 114.0 114.0 0.0 +0.8
1000 0.0 0.0 0.0 +0.7 119.0 119.0 0.0 +0.8
2000 0.0 0.0 0.0 +1.0 124.0 124.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0 129.0 129.0 0.0 +0.8
8000 -0.1 -0.1 0.0 +1.5,-2.5 134.0 134.0 0.0 +0.8
16000 0.0 0.0 0.0 +2.5; -16.0 139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
L} L}
onaslumugy onaslumuny
Page 3 of 6 F-CAL-005 Ed.1 Page 4 of 6 F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA Certificate No.: CP20240290EA
Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 10. Overload indication
Anticipated Measured value Deviated value Acceptance limits Measured value (dB) Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB) Positive Negative
94.0 94.0 0.0 +0.8 one-half cycle one-half cycle (dB) (dB)
89.0 89.0 0.0 +0.8 142.6 142.6 0.0 +1.5
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8 Function : 11. High-Level Stability
74.0 74.0 0.0 +0.8 High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Zzg 238 88 zgg Tl::pr;giog :;F Reference SPL Co:celz ::nszlf' 'T;Tme Deviated value Acceptance limits
59.0 59.0 0.0 +0.8 (min) (dB) Period (dB) (dB) (dB)
54.0 54.0 0.0 +0.8 5 139.0 139.0 0.0 +0.1
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8 Uncertainty of measurement
39.0 39.4 0.4 +0.8 Maximum-permitted  uncertainty
. Uncertainty
Function of measurement
Function : 8. Tone burst response (dB) (dB)
Time Tone burst Measured Deviated Acceptance limits 1) Indication at the calibration check frequency 0.30 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 2) Self-generated Noise 0.10 Not applicable
200 136.0 0.0 +0.5 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
Fast 2 118.8 -0.2 +1.0;-15 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
0.25 109.7 -0.3 +1.0 ; -3.0 1) Electrical signal tests of frequency weightings 0.20 0.20
Slow 200 129.5 -0.1 +0.5 5) Frequency and time weighting at 1 kHz 0.20 0.20
2 109.8 -0.2 +1.0;-3.0 6) Long-Term Stability 0.10 0.10
200 130.0 0.0 +0.5 7) Level Linearity on the reference level range 0.30 0.30
LAE 2 110.0 0.0 +1.0;-1.5 8) Tone burst response 0.20 0.30
0.25 100.9 -0.1 +1.0;-3.0 9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
Function : 9. Peak C sound level 11) High-Level Stability 0.10 0.10
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB) Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Complete a sound calibrator.
cycle 1354 1348 06 20 2. The acceptance limit is for the deviated value.
Positive 1344 134.0 04 +10 3. Acceptance limits was IEC61672-3:2013 Class 1.
half cycle 4. The coverage factor k = 2.00
Negative
half cycle 1344 1340 04 =10 - - End of Report - -
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE A,

P
FOUNDATION FOR INDUSTRIAL DEVELOPMENT m
i
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, “/zms
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 MRCIISERS s
CALIRRATION 0519

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240322EA
Operation No.: CP2024080293

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 26 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
Page 1 of 6 s u
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity an.d PTU301 13950483 CL1-P240023 24 March 2025

Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity an.d PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
(CB20240035EB 13 Febr 2025
7)|Performance Audio Analyzer UB9038 | MY56510003 ebruany
(CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibratiol
Function : 1. Indication at the calibration check frequency

Certificate No.: CP20240322EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

29.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.0
C-weighting 28.9
Z-weighting 35.5

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5,-2.5

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5; -2.5
16000 0.0 0.0 -0.1 +2.5;-16.0
'
enanslumuny
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Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
enasluemuAy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: CP20240322EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8

wnms‘laimuqu
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240322EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240322EA

Calibration Report

Function : 10. Overload indication

Measured value (dB)

Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.0 142.8 -0.2 +1.5

Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at

Apply Signal Reference SPL

Conclusion of Time

Deviated value

Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement
. Maximum-permitted uncertainty
Function Uncertainty of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 1359 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.6 -0.4 +1.0;-3.0
Slow 200 129.5 -0.1 +0.5
2 109.8 -0.2
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.8 -0.2
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 06 20
cycle
Positive 1344 1360 04 10
half cycle
Negative 1344 1361 03 10
half cycle

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

Certificate of Calibration Certifigatale. : 2471251

Page: 1of 2
Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.077/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

Certificate No.
MP-0176-23

Due Date
12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by : ~ Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ 1Sura Suwannasri
[V/] Attapol Panurach

tanms‘laimuqu

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor k = 2.00

- - End of Report - -

enaslumuny
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Cert.No.: 24P1251
Page: 20f 2

Resutt of callbration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

Range: 0 inH:0 to 36 inH0
Scale Interval : 0.1 inHzO ( The Second Estimate )

UUC Indication
Acplled Pressure  High-portside  Low-port side Ae Eror
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.05 -7.05 14.10 0.10
16.00 8.05 -8.05 16.10 0.10
18.00 9.05 -9.05 18.10 0.10
20.00 10.05 -10.05 20.10 0.10
22.00 11.05 -11.05 22.10 0.10
24.00 12.05 -12.05 24.10 0.10
26.00 13.05 -13.05 26.10 0.10
28.00 14.05 -14.05 28.10 0.10
30.00 15.05 -15.05 30.10 0.10
32.00 16.05 -16.10 32.15 0.15
34.00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 36.00 0.20

The uncertainty of measurement was + 0.11 inHz:0O
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-
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Certificate of Calibration
Certifieute Na © 24-AFM-171

Namg UINTTEL ANAL VST ANT! PRGINERRING CONSUL TANT 00, | TD Request Nu; Heg-2014-1637
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Received Dade 15 August 20024
Ualibration Dhite 2% Aot 2024
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Certificate of Calibration
Custenser Certificale No ¢ 24-TPM-14
Nyme LINITEDF ANALYST AND ENGINEERING Reguest No ¢ feq-2024-1533
CONSULTANTCD, LTI Page: 12
Aditres B S Udhomeak 41, Sukhisivit foud, Bangihak

Prakanung, Bungkok 10260

Unit Under Calibration Details

Calibration Farsmeter Termperaturnt

Irrstrimmend Nme Alr Flow meter Rongo Calibration 20 °C w50
Manafastirer Bl Type of Senwor ~ RTD

Moded Delia Cal D' Senson Dinmeter fmm) - 4

Serin] Munber 15RESH Calibration Pesition (mm) - 45

Resalution {15 B Instruenant Satus | Lsesd

153 Number UAE EFM 032561

Calibratinon Environment ond Details

Temperatare 2330
Himmidity 55 WaRH £ 15 "RH
Reeeived Dale ES Augus 2034
Calibrated Dale 2-Augus J024

Culibeation Procedure Tn-housg method CP-TPR0] by Comporisin with Sandard Thermometer

Reference Sinndard o . . - - "
Drigitul Thermometer with Sensior, Monufacturer: GINGIVGINGO, Model: GT1 RTDLO0, 881
BRONEST, 10 02-TPM Which was calibrated on | March 2024, Calibrmon Certiffeate No: 1 QRI4-4478

Traceability This Uertifients bs traceable i 51 Uikt tirough Crinfiry Rebom Co_ Lid, NSC-ONSE Aceredittion No.
Calrbruion 0202

Nuote

The repimed uncertamty s based on standard uncertsmty mulieplied by the Covernge Factor k=2, providing o level of confidence

approwimately 95 %

Approved By : e
Mr Noppadon Luangory
Technical Munngzr
Issue Date : 0 Augast 2024 9

wenanslunaunu

The tewilts relutod only % the ibeated, T cernil he gt m full, withma wratten sppemal of the lamovative instrsmese Co., Lid.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
" ' WMD) ] CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 1

& - \ 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '1&/.;\“:
T A

TEL. 0-2717-3000-24 FAX. 0-2719-9484 T gt
CALIBRATION 0088
' Certificate of Calibration  Certficate No.: 24P1365
Page: 10f2
1o i
Equipment : Aneroid Barometer
N— i 1A Wiy Cmrbiten Voo Maliifacturer: Barigo This certificate may not be reproduced other than in full,
o except with the prior written approval of the head of
— Model : - Corporate Services 3: Equipment Calibration and Testing Services.
il : . Serial No.: -
1 I
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Iltem

Received Date: 05 April 2024
T Calibration Date: 22 April 2024
wr | wd | ¢ Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
I o . a Ambient Temperature: (23 * 2) °C
L | v 1 I Relative Humidity: (50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
03 i i I Phrakhanong, Bangkok 10260
= | g —_— Atmospheric Pressure: 1007 mbar
e 54 _ 1 Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
re—————— Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
ol i 11 a guidelines.
b X . g = | Condition of this result of calibration
el - - 1 e 1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

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

4.Scale and conversion factor is 1 kPa =

50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the i System of Unit maintail through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suksan \pp ignatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

wnansluemuAl enaslupIunu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3\\‘://’1

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %_, E=HRA

534/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7=
;e

TEL. 0-2717-3000-24 FAX. 0-2719-9484 it BT T TR
Cert.No.: 24P1369 Ao nise
Page: 2 of 2 . - . "
Certificate of Calibration  Certificate No.: 2att757
Page: 10of2
Result of calibrati Without adj Range: 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate ) Equipment : Dial Thermo-Hygrometer
Increasing Pressure o tacti: BaiigD This certificate may not be reproduced other than in full
Applied Pressure (mmHg) | 718.40 | 729.71 | 74061 | 751.07 [ 761.97 | 773.05 | 786.91 except with the prior written approval of the head of
UUC* Indication (mmHg) | 720.0 | 730.0 | 740.0 | 7500 | 760.0 | 7700 | 780.0 Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Error (mmHg) 160 | 029 | 061 [ 107 | 197 | 305 | 691 Serial No.: N
Dy ing Pressure 1D No.: UAE.ANV. 132/2550
Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44 v . i) T
UUC" Indication (nmHg) | 780.0 | 770.0 | 760.0 [ 7500 | 7400 | 730.0 [ 7200 j
Error (mmHg) 691 | 299 | .71 | 069 | 013 | 065 | 1.56 Received Date: 05 April 2024
Calibration Date: 10 April 2024
The uncertainty of measurement was + 0.24 mmHg to 18 April 2024
* UUC = Unit Under Calibration Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

The reported uncertainty of measurement was based on a standard uncertainty multiplied Ambient Temperature: (25 * 3 ) °C

by a coverage factor & = 2, providing a level of confidence of approximately 95 %. (50 20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: =
Bangchak, Phrakhanong, Bangkok 10260
-00o-
Procedure used: Calibration were using in-house calibrati CP-H02 rding to
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Con

n of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Ce ate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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

3.This Certification is traceable to the i System of Unit maintai through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

cali by: Chakit j \pp ignatory :
Issue Date : 18 April 2024 [v ] Chakrit Waewwanjua

[ 1Viporn Tantiyawutti
[ 1Unnopphol Harachai

tenanslunugy enaslunaugy
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Cert. No.: 24H757

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
(°c) (%R.H.) (%R.H.) (%R.H.) (+%RH.)
25.0 40.1 41 0.9 16
25.0 60.0 61 1.0 1=7-
25.0 80.0 76 -4.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement
C) (°C) (°C) #°C)
20.007 205 0.493 0.72
25.032 255 0.468 0.72
29.997 30.0 0.003 0.72
35.010 35.0 -0.010 0.72
40.019 395 -0.519 0.72

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

-00o0-

la
MEI United Analyst and Engineering Consultant Co., Ltd.
4 Soi Udomsuk 41, Sub it Rioad, Bangchak, F Bangkok 10280
oot Eoas o Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail com
MULTI-POINT GAS TEST REPORT
Test Date : Oct 4,2024
Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : _ Thermo Electron Corporation Serial Number : 0517512000
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026

Multi-point gas test data

ME United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o s o Tel, D 2763 2828 Fax 0 2763 2800 www com E-mail com

MULTI-POINT GAS TEST REPORT
Test Date : Oct 4,2024
Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : _ Thermo Electron Corporation Serial Number : 42C-0508011076
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analyt:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200. 200.! .50 .25 .25
Level 4 60.00% 300. 300. .80 .27 .27
Level 5 80.00% 400. 400. .00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .28
:Acceptable Limit £ 5%
450 Multi-Point Gas Test Chartl
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Caleulate by ‘Anrove by
Chapennar g et
Page 1ol enasiuAun

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AIR LIQUIDE (THAILAND

PGVP ¢
Gas Ceda

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Ralative Assay
Concentration Concentration Mathod Uncertainty

Lot 1D

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25

:Acceptable Limit + 5%

Multi-Point Gas Test Chart
450
= 400 400+
3
s 350
T 300
g 250
S 200 -
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2
£ 100
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0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1ol enaslamuA

Cylindsr No

AT

ANALYTICAL EQUIPMENT

Inatrument/Make Model Anatytical Principle

L il 2 AL

e
Approved for Release Paga 1 af 1
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A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail com

]
e

A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100. .80 .79 .79
Level 3 40.00% 200. 200. .60
Level 4 300. 300. .90
Level 5 400. 400. .00 . .
Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5%
450 t Gas Test Chart
= 400 406+
2 w0
=3
F a0 =
g w0
S 200
EY
£ 100
50
0 /
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
- Calculate by Approve by |
Page 1ol enaslamuA

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

LlaU THAILAND

ANALYTICAL RESULTS
ol Total Ralative

Componant equested Actual Protoc
i T ethod Uneertainty

Cylindsr No Uncertainty

ANALYTICAL EQUIPMENT

Anatytical Principle Lagt Multipalat Calibration

pproved for Release Page 1 of 1

enaslunugy

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100. .80 .79 .79
Level 3 40.00% 200. 200. .60
Level 4 300. 300. .90
Level 5 80.00% 400. 400. .00 . .
Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5%
450 int Gas Test Chart
= 400 406+
2 0
=3
F a0 =
g w0
S 200
EY
£ 100
50
0 /
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
. Calculate by Approve by |
Page 1ol enaslaAuAN

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

v an Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mall com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i

Manufacturer: Thermo Scientific Serial Number : 1201497732

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Analy::'r):l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 . .0 .0
Level 2 20.00% 10.0 10.6 . .7 .7
Level 3 40.00% 20.0 20.5 . 4 4
Level 4 60.00% 30.0 30.9 . 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.20

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

Analyzer Display(ppm)

Reference value (ppm)
—— Analyzer Di

Page 1 of 1 enaslupuny
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ME United Analyst and Engineering Consultant Ce., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Tal, 0 2763 2828 Fax 0 2763 2800 www.

ez
ane LUTED

com E-mail: Lcom

MULTI-POINT GAS TEST REPORT

Test Date : June 14,2024

Airgas

CE

RTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD

THAILAND

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : 1201497733
N
Standard Gas Concentration Dilutor Detail Date;  Jul 08, 2031
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071 ) st
Carbon Monoxide (CO) 965.9 PPM = =
Cylinder No. : EB0159156 R o, ANADYIIGALRBNIOS o
- Componant equested i rotecol ‘otal Ralative
Expiration Date : Nov 06,2026 Concentration Concentration Mathod Uncertainty
Ty .
Multi-point gas test data
Reference Value (ppm) Analy::'r’:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
level 2 120.00% 100 105 05 48 4.8 CALIBRATION STANDARDS
Level 3 40.00% 20.0 20.5 0.5 24 2.4 Z : - ;
Cylinder No Concentration
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9 -
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 b
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.02
:Acceptable Limit + 5%
Mull it Gas Test Chart
50
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g 40.0

=

g‘ 9 ANALYTICAL EQUIPMENT

a8 5 Anatytical Principle Last alnt Calibration
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Reference value (ppm)
" Calculate by Approve by

Approved for Releass

Page 1 of 1
Page 1 o enaslumugy i
LBNHITRIAIUAN
= United Analyst and Engineering Consultant Co., Ltd. RE United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
oot Eoas o Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail Lcom LATES ML BOLTISI  Tal, O 2763 2828 Fax 0 2763 2800 www, com E-mall —
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 19,2024 Test Date : Oct 1,2024
Hydrocarbon Analyzer Model : APHA-370 Hydrocarbon Analyzer Model : 55i
Manufacturer : HORIBA Serial Number : GAL13KSE Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920025
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) = PPM  Manufacturer : Sulphur Dioxide (SO2) - PPM  Manufacturer :
Nitric Oxide (NO) = PPM Model : Nitric Oxide (NO) = PPM Model :
Methane (CHa) 39.8 PPM Serial Number : Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM Carbon Monoxide (CO) - PPM
Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Analyzer "
Reference Value (ppm; " Difference Error |Percent Error| [% Error
(ppm) Display (ppm) % Error ]
Level 1 [zero I 0.00 0.51 0.51 0.51 0.51
Level 2 [80.00% | 40.00 38.88 112 2.8 2.88
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.70
:Acceptable Limit + 5%
Multi-Point Gas Test Chart

50
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o Réfdrence value (ppm) 20 —+— Analyzer Display 50
Calculate by “Approve by |

Sep..2028

Page 1 of 1

enaslamuA

Cylinder No. : D824432
Aug 4,2028

Expiration Date :

Multi-point gas test data

Reference Value (ppm) D.:;:;y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1__[zero I 0.00 0.46 0.46 0.46 0.46
Level 2 [80.00% | 40.00 39.54 -0.46 -1.16 1.16
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart

50

P —

2 [39.54

&

0

(=]

b

<

10

i b o) 2 [ oy °
{ .,,culc,liiauhv ~Approve by |
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Page 1 of 1
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List of Instrument Certificates for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator Certification No. Date of Calibration | Due date of Calibration*

1 |Analytical Balance Fat Oil and Grease Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)

2 |Analytical Balance Total Dissolved Solids Mettler Toledo XSR205DU / C210685394 National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25
Ministry of Industry, Thailand

3 |Analytical Balance Total Dissolved Solids Mettler Toledo XSR205DU / C009071872 National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25
Ministry of Industry, Thailand

4 |BOD Incubator Biochemical Oxygen Demand ARCO UC4-1320 / 13URCAS013201 Technology Promotion 24TM303 10 Jan 24 8 Feb 25
Association (Thailand-Japan)

5 |DO Meter Biochemical Oxygen Demand YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
Association (Thailand-Japan)

6  |Cooled Incubator Total Coliform Bacteria Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
Association (Thailand-Japan)

7 |Kjeltec System Distilling Unit Total Kjeldahl Nitrogen Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25

(Labtec)

8 [Kjeltec Distillation Unit Total Kjeldahl Nitrogen FOSS Kjeltec 8100 / 91889052 FOSS South East Asia 9807 8 Feb 24 7 Feb 25

9  |pH Meter pH Horiba LAQUA-PH210 / HAOC0025 Technology Promotion 24CH319 14 Mar 24 13 Mar 25
Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-20 FAX.0-2710-8484

Cert.No.: 24MM282
Page.: 1of3

Certificate of Calibration

Equlpment : Electronic Balance

Manufacturer : Medttler Toledo

Model : ABZ04-S/FACT

Serial No. : 1128361010

ID No. : LIAE WAS 00212552

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

Location Balance Room (108)

Received order : 11 May 2024

Calibration Date : 1 May 2024

Ambient Temperature 1B Cdo’c

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachal

(" A

Approved by :
Approved Signatory
() Panpan Paipim
() Suwit imjal
[+ ) Kunchit Promprat

Issue Date : 15 May 2024

The are fora probability of 95%

Thes certilicats may not be reprodiced cther than in full, except with the prior written
Appeoval of the head of Corporate Senvces 3 © Equipment Calibration and Testing Serdces.

inanslupauay

Equipment ; Elactronic Balancs Cert.No.: 24MM282
Condition As-Received :  Used ltem Page: 3of 3
Reference : 2405-01660C-1

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to varlous position on the pan.
The weighing machine reading error obtained is glven in the tabie

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
tg) (a) €3] (g) (g) ta)
-0.0004 -0.0004 -0.0003 -0.0003 -0.0004 0.0o01
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncaertainty Factor
(g} £:3] -3 {tmg] (k)
Unioad 0.0000 0.0000 015 213
oo 00100 0.0000 0.15 213
005 0.0500 00000 018 213
L] 0.1000 0.0000 0.15 213
0.5 0.5000 0.0000 015 213
1 1.0000 00000 015 213
10 10.0000 0.0000 0.15 21
50 49,9539 +0.0001 017 2.06
100 99.9989 +1.0001 0.18 203
150 148,9028 +0.0002 029 2
200 1999080 +0.0010 .30 2
The reported uncertainty of measurement was based on a standard liphed by a il
factor k , providing a level of confidence of approximataly 95 %.
=olo-
'
ienaslupunu

Equipment : Electronic Batance Cert.No.: 24MM292
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-1

Procedure used :-
Calibration were conducted using In-house callbration procedure CP-OB01 based on LKAS LAB 14
according to direct measurement method against standard weight,

Condition of this result of callbration
1. Reference standard instruments:-

Instruments Model Serlal No. 1D Mo, Testr No. Due date
1} Standard Weaight Set (E2) 15884 24083 TORCOOT MM-0013-24 25 Jan 2026
2. This cartificate is valid only 1o the ftem callbwated on date and place of calibration.
3. This result of calibration was made on requestad at the point specified by customer,
4, This certificate is not centified for any commarcial transaction,
5. This carti! hon is to the I { System of Unit.
Result of callbration { | Without { * ) After Adj by Internal C
Range capacity : 0 g ' 220 g Resolution 00001 1]
Before Adjustment ©
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (a) (g) (tmg} (k)
100 1000000 0.0000 0.19 203
200 200,0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
(g} of Reading (g )
100 0.00007
200 0.00005
'
enasluAIuAy

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

[EL.0-2717-3000-29  FAX.02719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference @

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyaku!

{ ) Unnopphcl Harachai
(A Saithip Meangmai

Issue Date :

NSC-TISITIS17025
CALIBRATION 0008

Cert.No.:
Page.: 1of3

24CH319

pH Meter

Horiba

LAQUA-PH21C

HAOCD025
UAE.EFM.117/2563(EFM.pH .07/63)
Used Item

12 March 2024

14 March 2024

2403-0386WSC-1

United Analyst and Engineering Consultant Co. Ltd
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10280

(25 25) °C

(50 + 15)%

In - house methed :

- CP-CH5 by direct measurement with DG voltage
standard and direct measurement wilh

certified reference material (CRM)

- GP-CH8 by comparison with temperature standard

+
E3

Warakorn Lerngagtrakul
“

Appra/ed Swghalory

15 March 2024

The Uncertainties arc for a confidence probability of approximately 95%

Approval of the head of Corporate Services 3 - Equipment Calibration ¢

ate may not be reproduced ofher than in [uil, xcept with the prior wrtten

Testin

A 0064529
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Cert.No.: 24CH319 Cert.No.: 24CH31¢
Page.: 20f3 Page.: 3of3
Condition of this calibration result Calibration Results
1. Reference Standard instrument Function : pH Measurement
Instrument Serial No. ID Na. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO44 231808 26 July 2024 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
i i luti i i H Measurement fact
This certification is traceable to the International Syslem of Unit maintained through:- Calibration Buffer Solution Reading Reading | actor
my, £ k
- Technology Promotion Association (Thailand-Japan) (mV) &
4. X . 0.0091 .
2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Lid., pH Electrode 008 4.0 1494 20
- . K -25. 0.0083
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 SIN.: 6.986 7.0 251 200
6.986 7.02 -24.3 0.011 2.00
Buffer Solution Manufacturer Lot No. Exp. date 9.997 10.01 -1995 0.0095 2.00
pH 4.008 CPA chem 940102 27 Nov 2025 Function : Temperature Measurement
oH 6.986 CPA chem 940104 02 Nov 2024 (*) Without adjustment
pH 9.997 CPA chem 940106 02 Nov 2024 This equipment was connected with Temperature Probe;
3. This certificate is valid only to the item caliorated on date and place of calibration. - Mogg! = -
- Serial No. © -
Calibration Results Dimension of probe
Function : mV Measurement - Length : 103 mm
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10) _ Diameter 16 mm
- Immersion Depth a0 mm.
Nominal Standard ) Uncertainty of Coverage =
. Actual Reading
Unit Under Value Voltage Measurement factor Calibration Standard vuc* E Uncentainty of | Coverage
N rror
Calibration Input (smV) x Point Temperature Reading measurement factor
pH mv L pH (-c) (°c) (cy (°c) (zec) k
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HAOC0025 7.00 0.00 0.0 7.02 0.058 2.00 250 25.001 250 -0.001 013 2.00
7.00 0.00 0.0 7.02 0.058 2.00 30.0 30.001 30.0 -0.001 013 2.00
10.00 -177.48 -1775 10.01 0.058 2.00 35.0 35.002 35.0 0.002 013 2.00
Remark - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty mulliplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-olo-
a 1206341 a1206342
g, R
S8, SN2
AEFENSSUTRLNYE0RDasNILEIS L x R PNESUTIILLACSEEarIua TS £ =
ALsilEmEAEuUAUEMS A TMIESUEIN S ’a,//’-_‘\\\? RueUSTERBUAUBRN S48 A NSS LS TS ?'//_“,//:\\\\‘
! 3 A
Foundanan for hdusmal Development Matona Food irame Bl N T Tie T Fourdsron for industnal Developmers MNafonal Food inshiure b N3E-TIBETIS 17025
Food hommal Laboratary Sendce Center CALIBRATICN 0081 Food indusinal Laboratory Sence Cerver HACiaRATION noat
i Wi 2-0
ge_"t'ﬁcate No HORIES 241 Certificate No.:  2402283-002-01
ient name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipmsnt: P Mamufacturest  METILER TOLEDO
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD, Modal: ¥5220800 Resobution:  0.00001 ¢ / 00001 g
P 10260 Serial Mo.; 2106534 10 Mo UAE WROLDIOM5EE
Capacityr 220 g
Page Lofd Date of Calibration: 2 gt 2024 Pene 2ol 4
Ci Amhignt ML 4 05 'C Relatve bumidty: 95 = 25 %
Equipment: Electronic Balance Place of Calibration: Labaratory, UNTTED AMALYST AND ENGINEERENG CONSULTANT €O, LTD.
Condition of Equipment: Good Condeion
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration;
1. Calitation Meshod: NFI Mothod W-MAO01  En-House Method based on UKAS Lsb 145 2019
3. Heterence Standards:
Model: ASR205DU : ” "
Reference Standard ~ Maodel Serial No,  Calibrated By ~Certificate No.  Due Date
. Standard Weight Class E2 1mg to 200 B505567572 s MEFN0SIS B Apri 2024
Serial No.: C210685394 Instrument Model Serial No Calibrated By  Certificate No. Due Date
T Hygro Meter BO8-H1 NFLETH 006/23 Qualty Rebam QRI4GHG 4 February 2025
ID No.: UAE.WMII.II‘.LIU 2565 3 Thes certfication & traceable to 51 UMIT
4. Thes certficate was conified ondy for the instrument we calibrated
Order No.: 2402283 3 T: resuilt of caliration was lourd accurate a5 Shawn on date and place of calbration anly.
n 5
N 1. Repeatability of Reading:
Operation No.: 2402283-002
Pominal Valve  { g ) Standare Dewviation of Resding (gd
Date of Receipt: 2 April 2024 4 1.0000042
[ 0.0000052
Date of Calibration: 2 April 2024 L Tho0ih
00 1,000

2. Off-Center Error:
Amassof 100 g wes placed and moved (9 vaNous psRION on pan

Calibrated by mrierawut Prapawuttipong Approved by The tiasece raading abtaired is given (n the table,
Seientist { Mr.Pheraphat Tuanjit } ¥ " \'\
@
Manager, Division of Calibration Laboratory e W
)
A \ R
Date of Issue: 9 April 2024 for the Team ) 9. -
- X
The are for a ility of app 950y m|
This Certificate |s issued in accordance with the conditions of acoreditation granted by the Thal Laboratory Accreditation Scheme L 3 3 4 5 & (Marium Dimerence)
which has assessed the measurerment capability of the laboratory and its traceability to retognized national standards and Lo the E: "
unes of measurement realized at the cormesponding rational standards laboratory. This cortificate may not be reproduced other g prCogp € g 30 g b1t g )AL 0 ) (g ]
than in full - excapt wan the pror written approval of the Naticnal Food Instute. | sonoo0 | onooat | ssosms | sasess | 100001 | sencom 0.0001

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

FCS012 Revison: 01 Date: 20-04-65
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Faurdanon for indsmal Develoomerr Nanenal Food bsmure hatinls® Tt e Faurdanee for noduamal Developreer Maronal Food insme it oI STaEE
Food rdusmal Leboratony Sensce Cerer CALIBRATION 0081 Food indesmal Laboratory Sendce Terter CALIBRATION DDB1
Calibration Report Calibration Report
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDG Equipment: Etectronic Balance Manufacturer:  METTLER TOLELO
Modet:  XSR2050U Reselution: 000001 g / 0.0001 g Model: XSAIOSDU Resolution:  0.00001 g / 0.0001 g
Sarial No.: CI10685354 10 Mo LAE WAD.010/2565 Serial Mo C210685384 1D No.r LAE WAD.010/2565
Capacity: 120 g Capacity: 110 g
Date of Calibration: 7 spel 2004 Page 3 af 4 Date of Calibration: 2 apni 2004 Page 4 of 4
Calibration Results:  (Continued) Calibration Results:  (Continued)
Calibration Range:  0-80g Calibration Range: B1-2009
Calibration Adjustment: [nternal Cafibration Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g ) 3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )
Harning Ve Standard Waue Aoririge Reading Comredtion Urcertanty Cowerage Factor Pormnal Vs Standard Value Mverage Reading Corection Uncartanty Coverage Factor
i g [ ] L g | | S 1 | & g J L] L g 1 L g} L g9 ) L | (= g 1 L3
Unland 0.000000 0.00000 0.00000 0.0000086 200 50 90.00010 90,0001 0.0000 0.00015 200
001 0.001003 0.00101 -0.00001 0.000008% 100 1 100.00006 100.0001 0.0000 0.00015 200
005 0.005003 0.00500 0.00000 0.0000052 200 31:] 11000007 110.0001 0.0000 000016 200
ool 0.000003 0.01000 0.00000 0.0000085 200 120 120.00009 120.0000 0.0001 £.00017 200
0os 1.045595 005000 000000 00000036 .00 130 13000010 130.0000 0.0001 000019 200
01 0.100011 010009 0.00001 0.000011 200 140 140.00014 140.0000 0.0001 0.00020 200
2] 0500016 150001 A.00001 0.000014 200 150 15000008 150.0001 4.0000 000020 .00
1 1.0000K13 100003 000002 0.000016 200 160 160.00010 160.0001 0.0000 00022 200
3 2000023 200001 .00001 0.000017 200 1 17000012 170.0001 0.0000 000023 200
s 5000017 5 00002 0.00000 0.000020 2.00 00 200.00016 200.0002 0.0000 000028 200
10 10-000HHIG 1000000 0.00001 0.000026 2.00
Fut] 20.000031 2000000 0.00003 0.000037 200
n 30000040 30.00001 000003 0.000050 200
] 50000028 50.00007 1.00001 0000068 200
il BODOI0EE B0.00CKID Uleeral] oonitl 200

The reported uncenainty of measurement was based an & standard uncenainy multipied Dy @ covenage factor & | providing a
leved of confidence of approximately 95

L 1.1 R

F-C5-012 Revisan: 01 Date; 20-04-65 F-C5-012 Ravision: 01 Date: 20-04-65
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—

SmaTmnEsLEEILNLEISTaan WILE S

3
AUELESMISAZU TSN IS SRS TN SUS s AuEusmesaulgUEN S SESIMESUETN IS 3%‘ o
Fourdanon for infumsing Deveopment Matonal Food nsthes Foundation for nousmal Development Matonal Food Inshiute Rl TTI8ITIS 1
Food Indusingl Labiceaiery Servies Certer Food ndusinal Labaratary Senice Cerer ERERATION bor1

Calibration Certificate Calibration Report

C;rtiﬁcate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: it Bt T
Address: 3 Sol Udomsuk 41, Sukhumvit Road, Wodali - XSRA05DU Resolution:  BO0D0L g/ B.OGIL g
10250 Serial No.: CO02071672 1D Mo.: UAEWAD 0122563
Capacity: 221 @
L £l i Date of Calibration: 3 o 7024 Fage 2afa
Ci Ambent 245 + D5 'C Relwive Humidity: 475 &+ 25 %

Equipment: Electronic Balance Place of Calibration: Lsboratary, UNITED ANALYST AND ENGINEERING CORSULTANT €O, LTD

Condition of Equipment: Goed Condition
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration;

1. Calbration Method: NFT Mathod W-MAD0T  THouse Methad based on UKAS Lab 14 1 2008

2. Reference Standards:
Model: XSR2050U - .

Reference Standard Model Serial No. Calibrated By  Certificate No, Due Date

. Stanciart Weight Cless E2 1mg ta 2004 BS0S5ETETD TCS MZI040535 Al 204

Serial No.: 009071872 Instrument Model  SerialNo  Calibrated By (Certificate No.  Due Date

Therme: Hygra Mater 6081 NFLETH D16/23 Quelity Reeborn QR24-0343 9 February 2025
ID No.: UAE.WAD.012/ 2563 3. This eertification i traceshee 16 51 UNIT

4, This certificate was certified anly for the mstrument we calbrated,
Order No.: 2402283 5. 1n|.=:e=..wumulmwasm.n aceurate a5 shown on date and place of calkratsn oaly

Calibration Results:

: 1. Repeatability of Reading:
Operation No.: 2402283-001
Hominal Ve [ @ | Standard Devistian of Reading {83
Date of Receipt: 2 April 2024 10 00000052
i) 000063
Date of Calibration: 2 april 2024 1o Ll
200 0. 0R00S3

2, Ofi-Center Error:

A mass of 100 g wesplaced and moved ta varkus pOsition an pan.
Calibrated by mrierawut Prapawuttipong Approved by The balance reaing Obtared ik given In the takle.

Scientist ( Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 for the Team
The are for a ility of 95%

This Certficate is issued In accordance with the conditions of accrecsation grantad by the Thai Labaratory Accreditation Scheme 1 2 =
which has assessed tha measurement capability af the laboratary and its traceability to recognized national standards and o the .
uinits. of realized at the natona standards laboreatory. This cartificate may not be reproduced other f g 2{( 8 2]( g
than in full except with the prior written approval of the National Food Enstitute, 1000002 | 1opooo) | jooooop | sesess | ion.oo01 | jo0.0o01 00003

F-C5-009 Revisan: 01 Dete: 20-04-65 =
F-C54012 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: Elncronic Salance Manufacturer:  METTLER TOLEDO Equipment: Electronic Bslance Manufacturer;  METTLER TOLEDO
Modal: KERA0500 Resolutiont  0.00001 g/ 0.0001 g Madel: XSHIOL0U Resolution: QL0001 g / 000001
Sotial No.. COOSOTIETZ 10 Noo UALWAD.IN 22563 Serial Mo, CONS071H72 10 Mou UAEWAQ 0122563
Cagacity: 720 g Capacity: 230 g
Date of Calibration: 2 spnl 2024 Page 3of 4 Date of Calibration: 2 agril 2024 Page 4 of 4
Calibration Results;  (Continued) Calibration Results:  (Continued)
Calibration Range:  0-80g Callbration Range:  B1-200g
Calibration Adjustment: Internal Calibration Calibration Adjustment: Irternal Calibration
3. Departure from Nominal Value: (Fenge: O - 80 g ; Resolution: 0.00001 g ) 3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolubion: 0.0001 g )
Mominal Vake Standard Value ‘fvernge Reading Cerracticn Uncertanty Corverage Facor Normwal Value Standard Value Average Readng Carnection Uncertainty Civerage Factor
L9} i g ) ] L g% [+ g ) L3 Logid L9 [ g ] {9 ) (= g ) =
Unlogd 0.000000 0.00000 2.00000 0.0000088 100 40 S0.00010 50,0000 0.0001 000015 20
2001 0001003 0.00101 0100001 1.0000091 100 1040 10000006 100.0000 00001 DONIE 200
0.005 0 005003 0.00435 a.nuont 1.00000%4 100 1o 11000007 1100001 10000 0.00017 200
an1 (1030003 0.01000 0.00000 0.00000%1 1M 120 120.00408 12000000 00001 000018 2.0
4405 0045556 005000 0.00000 11000005 20 130 13000010 1300000 00001 000018 200
01 0100011 010000 0.00001 0.000011 im L] 140.00014 1400000 0001 2.00020 .00
0.5 [ 500016 050001 a.00001 0.000014 im 150 150.00009 1500001 00000 0.00020 200
1 1 000003 1.00002 00002 0.000016 200 B0 16000010 160.0001 00000 0.00022 200
2 2000073 200004 0.00001 0.000017 20 1 170.00012 170.0001 00000 000023 200
3 3000017 500002 0.00000 0.000020 200 200 20000018 2000000 D002 0.00028 200
10 10.000003 1000000 0.00001 0.00007% 200
20 20.000031 2000002 L0000 0.000037 200
30 30000050 2000001 0.00001 £.000052 200
50 50000028 50 00004 000001 00005 .00
80 B0.000064 B0L0000% 0 00002 000011 200

Tha reparted uncertanty of measurement was based an & standerd uncertainty mutbplisd by 8 cowersge factee &, provding s
tevel of confidence of spproximately 65 %,

F-C5:012 Revisian (1 Date; 20-D4-65 FC5-012 Revasion: 01 Date: 20-04-65

S3UE PATTANAKARN ROAD SO 1B, SUANLUANG, SUANLUANG BANGKOK 10250

THL B0 AR DITHLEE bt Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used Item Page: 3ofd
Reference : 24020234001
Result of Calibration :- (") Without Adjusiment
Cert. No.: 24TM303 Function of UUC* : Temperature Source
Certificate of Calibration fame s Pomial patey s Not Avalsble
Calibration| wuc: | uuct P Overall
Peint | Setting 0 stability ty Factor
Equlpment : BOD Incubator 1) {"cy | (cH {£°C) (°C) (e k
20.0 20.1 18.9 0.37 0.72 14 -
Manufacturer : Arco Callbration = TGy
4 Paint Position
Mol Hipl=1320 Ml 1 | 2 | 8 | 4 [ & | 8 | v | & [owsty] (#c)
Te— SURCASIE0] 200 | 19873 | 19803 | 20322 | 19600 [ 19615 [ 19585 | 1ae12 | 1essa | roses | ose
Average’ : The average of 30 values in each position.
ID Ne. : LIAE WAD. 0152561 Temperature stability : Ona-half of the greatest i of &1 any one sensor.
T £ The i of I at any sensors and the measured
Submitted by : United Analyst and Engineering Consultant Co, Ltd. temperature at the reference location which are observed at the same time or at as cosa an cbservation time as
3 Soi Udomsuk 41, Sukhurmvit Resd, pessible o the P pattern ar ity within the chamber under steady-state conditions.
Bangehak, Phrakhanong, Overall : The Diffe of the and mis
Bangkok 10260 UUC* @ LUnit Under Calibration
Location : Lab Floor 2 Nate : The reported uncerainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measuremant was based on a standard by a )
Received Order : 10 February 2024 factor k, q a level of of imately 25 %.
Calibration Date : 10 February 2024
Amblent Temperature : {26+ 10)°C -olo-
Relative Humidity : {5030} %
Calibrated by : Tawatchai Pama
Approved by :

Approved Signatary
[ ) Pornthippa Tameyakul
[ 4 Unnopphol Harachal

{ ) Suwit Imjai
Issue Date : 18 February 2024
The [ are far a probability of appr 1y 95%
This camificae may produced mber i wmceps with the prior wrimn

Apprerval of the Bead of Corpoean 53 | Equipment Calibeation ond Tesing Senvices
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JTAPAN)

Equipment : BOD Incubator Cert. No.: 247303 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Condition As-Received : Used ltem Pﬂge :20f3 S3404 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
Refersnce : 24020234001 TEL, (-2707-2000 FAX. (-2719-5484
Procedure Used :-
Calibration were using tion p dure CP-OT0Z based on TLAS G-20 according to direct
maasuremant method with Data Acqui which with i Temp Detector { RTD ) Cart.No.: 24TW39
The temperature scale used was based on ITS-80. Page.: 1of2
Condition of this result of calibration
1. Referance standard instrument-- Certificate of Testing
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MYES003411 23LM208 TPA 27 Dec 2024 Equipment © DO Meter
2, TI‘ICB Ded?ﬁca[a is valid only fo the item calibrated on date and place of calibration. Manufacturer : val
3. This Is o the System of Linit,
Remark : TPA : Technalogy Promalion Assotiation | Thailand - Japan | Madel : 5100
Result of Calibration :- {*) Without Adjustment Serial No, : 118 101863
Function of UUC" Temperature Source
Fresh air setting : Mot Available 1B Na: UABWAC 044
Finished Received Date : 20 February 2024
:; Test Date : 21 Fabruary 2024
|)\C Supply { Vot | 233 231 Refarence : 240206280501
Submitted by : United Analyst and Engineering Consullant Co, Lid
Pesition : 3 Boi Udomezuk 41, Sukhurmvil Road, Bangehak,
H Phrakhanong, Bangkok 10280
1
2 Laboratory Condition : Temparature [ 25+ 5 ) °C
3 Humidity (50 +20) %
1 Test Procedure : in - housa method : CP-CHE
T by Comgs with Azide Method
g Tested by : Wadalak Sirlthean
Proba Installation Dotails : Dimension of Chambe ; 2
a= 10 om D= 082 m oA i Approved by :
- _______ ¥
b= 10 em W= 12 m Approved Signatory
cs 0 cm H= 12 m
Capaclly = 0.8 " { ) Pornthippa Tamayakul
{ ) Unnopphol Haracha
{ /) Saithip Meangmat
Issue Date : 22 February 2024
"
@naslumugy
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534'4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLLWANG BANGKOK 10250
TEL.D-2717-3000-29 FAX.0-2715-94B4
CertNo.: 24TW38
Page.: 2 of 2 . . = -
Certificate of Calibration il
Condition of this result of calibration o
1. Reference Standard Instruments
This cerification is le to the ional System of Unit through the reference standards Equipment : Incubator
labaratory of Industrial € ion Canter, T ay Prometion iation (Thalland-Jagpan),
Manufacturer : Binder
Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette - 130BU1D 23CG1172 22 Mar 2025 Model : KE 400 E6
2. Balance 14233821 110RCO 23MMAD5 16 July 2024
2. Standard Matarial - Serlal No, : 20200000015535
Material Manufacturar LotNo. Assay 1D M. : UAE.MIC.018/2584
Sodium Thiosulfate pentahydrate Marck AM1TE3316 100.2%
Submitted by : United Analyst and Engineerng Consultant Co. Ltd,
3 Sol Udomsuk 41, Sukhumvit Road,
Result : Dissolved Oxygen Meter Adjustrment With Air 100 % Bangehak, Phrakhanong,
Dissaolved Oxygen Probe No.: 228100125 BAnGICE I
Location : Microblology Laboratery (302)
Titration Method DO Meter
) Standard Deviation Received Order : 01 April 2024
(Azide Modification Method) Reading Calibration Date : 01 April 2024
{mgiL) (maiL) [maiL) Ambient Temperature : (2210} C
Retative Humidity : (60£30)%
820 i .
ok 0.0055 Calibrated by : Man Pattanapongpaiboon
Approved by :
This report was certified only for the instrument we tasted.lt is aliowable to use for study Approed Slansdary
Intend to use for advertising and refarral purpose (s prohibited, This raport may not be reproduced { ) Panpan Psipim
atner in fullwithout witten approval of the faboratory (') Sl Il
{ )} Kunehit Prompsat
~olo-

Issue Date : T April 2024

The Uncartainties ars for a confidence probability of approximataly 85%

This cartificate may not be reproduced ctier than in full, mrest with the prior written
Approus of the hasd of Corporats Sanices 3 : Equipment Calibration and Tasting Sarvices.

wnaslues

wenanslaimunu


1704
Rectangle


1704
Rectangle


1704
Rectangle


1704
Rectangle



Egquipment : Incubator Cert. No.: 24TMB4T

Condition As-Recaived :  Used |lem Page: 2 of 3
Reference : 2404-00030C-B
Procedure Used :-

Cali were using [= CP-0T0Z based on TLAS G-20 according to direct
measurament mathod with Data isition which with T Detector { RTD ),

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

Instrument Serial No. Cert. No. Traceable Due Data
1 ) Data Acquisition MY 48023932 2amzz TRA 26 Jul 2024

2 This cartificats is valid only to the item calibrated on date and place of calibration,
3. This certification Is traceable to the International System of Unit

Remark : TPA : Technology Promation Association | Thailand - Japan |
Resuilt of Calibration :- (") Without Adjustment
Function of UUC" : Temperature Source

Fresh air setting : Close Environment during calibration
_ Beginning | Finished
Temp. { °C } 24 24
.é/ REL Humid, [ % ) 54 57
2 4 AC Supply [ Volt | 221 223
: 3
clgr . Position : Rl;'Na:d
H | Hez i
4 ! & — 1 20-16RTD-D1
T = / 2 20-16RTD-02
maj—’— = 3 20-16RTD-03
— & 4 25-16RTD-04
W 5 | 2216RTD-0S
] 20-16RTD-06
i ARG
Probe Instaliation Details : Dimension of Chamber : 8 22-16RTD-08
a= 10 eom D= S 9(ref) | Z2-16RTD-08
b= 10 cm W= 065 m
&= ¢ om H= 12 m

Capacity = 03 m

inanslueauay

FOS5 South East Asia
3388 Sirinrat Building, 25th = 26th Flooe, Linit No. 338E,90,
Fiama IV Road, Klongtan , Klongtaey, Bangkok, Thalland 10110

FOSS

Customer Service Report
| ECrrr— N 2 T

[rustomer: ] UAE [Rddres] BAtIG oW
instrament: | 1%7 100 3| FH0 514

| Report No: l 9810

Hours Travel To Customer Labaur Travel From Customer
Stast T vnep o0
Finish éa:n :l " [E 28kt i g ohe
Job Type
‘Application Special Standard
Narmal Caurtesy Visit Instaliation Training
i PMA Drnsioarding Quate In House
Inzernal Warranty_ Aepair ] 3¢
Digital Service Sales Support Remate Other
| PO/ Quote Number: | W applicabls |
[ PMA Typa FRLSCATE [ applicnt | contractne. | i 2ppiizahls |
Details of Wark / Test Condition / Status
¥ ph viteg
- e ededow o pe !
WO O B w00 rey i
Phaliae  BE Nl - S0l 3
g e kit [ g
- Pedad ra a0y I
|
7
B ronary S0P Mead 105500 fevied Jmi P Wil
10000 325 CRoW DEW- Coryle | PL
Instrumant Ready for Use | [Mgg T T nat OK + Comment
Part No: Batch Description
[EFLEEIY 19.12.T0t0 | Fotr @ Jab Jertoo le JoloF Rrnloyse Bjoe ]
| canfirm thiptapart is accurate and complete
Signed FOSS Signed Customer
HNama Hame
| Would you be willing to porticipate in o brief survey in order to teil us how we performed? 1
1
enanslumugu

Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Received : Used ltem Page: 3of3
Reference : 2404-00030C-6

Result of Calibration :-
Function of UUC* :

(*} Without Adjustment
Temperature Sourca

Fresh air satting : Close

Calibration| UUC* | wuc' | T r Overall
Point Satting stability uniformity  |Variation| Facter
{°C) (*c) ] (e (£°C) (') (ch k
35.0 350 | 350 0.035 0.18 022 2

Calibration "Ccy) s
Point Position nearnty
{c) 4 | 2 | 3 | & [ :5900s | v | 8 [seesd] gae)
350 | 35.000 | 35.022 | 34.841 | 34.851 | 35027 | 35.011 | 35.023 | 35.028 | 35007 |  0.20

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

Temperature stability : One-half of the greatest maxi aof F at any one sensor.
1 The { i of | temp at any sansors and the measured

temperatura at the reference location which are observed at the same time or at as clese an observation time as

pessible to 1he temp pattern or t ity within tha chamber under steady-state conditions.

Overall i : Tha Di of the i and 5 d

Uuc* :  Unit Under Calibration

Nate : The reported uncertalnty of measurement was included stability and axcluded uniformity .

ot ion.

The reported uncartainty of measurement was based on a standard uncertainty multiplisd by a coverage
factor k, p g a level of of 95 %,

-olo-

Lanms'laianu

FOSS South East Asla
3388 Sirinrat Buil 25th - 26th Floor, Unit No. 3328/50,
fiama IV Road, Klangton , Klongtoey, Bangkak, Thailand 10110

FOSS

Customer Service Report

| Report No: | 9807

[ Date: ] £-9Feb qwa
I Customer: ] VAE address: | BANGKOK
Tnstrument: | WTE100 e ] 212f9052
Hours Traval To Customer Labour Traval From Customes
start ji:ot | 50 ST
b :H’ AT Juhre '_TY_|-.UD .5k — Tha
Jobs Type
Agplication Spedial Standard
Normal Courtasy Visit Installaton Traming
Distributar PhAA Onboarding QOuate in House
Internal Warranty Repair M &
Digital Service Salas Supgart Remote Oithar
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A / Jiranatee Associates Co., Ltd. COF-046-67 5 Nov 24 5 Nov 26
Calibrator Particulate Matter < 10 um (PM,,) 3541
2 |U-Tube Manometer Dwyer 1221-36-W/M / Technology Promotion Association 24P1252 11 Apr 24 11 Apr 25
- (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) BGl DeltaCal DC1 / Innovative Instrument Co.,Ltd. 24-AFM-173 28 Aug 24 28 Aug 25
158850
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 22 Apr 25
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Dial Thermo-Hygrometer Particular Matter (PM, ;) Barigo, Germany - Technology Promotion Association 24H757 18 Apr 24 18 Apr 25
(Thailand-Japan)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C/ UAE Consultant Co.,Ltd. 04102024 4 Oct 24 4 Oct 25
42C-0508011076
7 |Nitrogen Dioxide Analyzer Thermo Fisher Scientific 42Cc/ UAE Consultant Co.,Ltd. 04102024 4 Oct 24 4 Oct 25
0517512000
8 |Standard Gases (Mixture) Airgas EB0162121 / Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific azi/ UAE Consultant Co.,Ltd. 15062024 4 Sep 24 4 Sep 25
1182920017
10 |Sulphur Dioxide Analyzer Thermo Scientific azi/ UAE Consultant Co.,Ltd. 09042024 4 Sep 24 4 Sep 25
1182920017
11 |Standard Gases (Mixture) Airgas EB0162121 / Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 2



List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator
No. Calibration Calibration
Ambient
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo a8i/ UAE Consultant Co.,Ltd. 09092024 9 Sep 24 9 Sep 25
1201497732
13 |Carbon Monoxide Analyzer Thermo 4a8i/ UAE Consultant Co.,Ltd. 14062024 14 Jun 24 14 Jun 25
1201497733
14 |Standard Gases (Mixture) Airgas EB0162121/ Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG
15 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 / UAE Consultant Co.,Ltd. 19092024 19 Sep 24 19 Sep 25
GAL13KSE
16 |Total Hydrocarbons Analyzer Thermo Scientific 55i/ UAE Consultant Co.,Ltd. 01102024 1 Oct 24 1 Oct 25
1182920025
17 |Standard Gas Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28
18 |Vibration Meter Vibration Level Instantel Inc. Micromate / Calibration Laboratory Co.Ltd Q24037354 10 Apr 24 10 Apr 25
Acceleration Level UM11058
19 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 / Innovative Instrument Co.,Ltd. 24-ACT-091 26 Jun 24 26 Jun 25
(Acoustic Calibrator) 107224
20 [Sound Level Meter Leq 1t Laeq 24 hrs Lamaxs Laso Larson Davis LxT1/ Electrical And Electronics Institute CP20240290EA 7 Aug 24 7 Aug 25
WEeesuniy 0007306 Foundation For Industrial Development
21 [Sound Level Meter Leq 1t Laeq 24 hrs Lamaxs Laso Larson Davis LxT1/ Electrical And Electronics Institute CP20240322EA 28 Aug 24 28 Aug 25
WHeesuniy 0007308 Foundation For Industrial Development

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2



Cartificate M. L COF-D4E&T

MEASUREMENT (TEM
MANUFACTURER
MODELITYPE
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CONDITICN AS-HECEVED
CUSTOMER

RECEVED DATE
MEASUREMINT DATE
ASSUE DATE

ENVIRONMENTAL CONDITIONS:

CAMES
NSC—TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Top Lead Crifice
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a5

UAFEFM 1777561
Usad itwm

Urdted Anahyst and Engineering Consultan
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{5 Now 2024
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**4grict of Certificate of Callbration***

enaslumun

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL / TYPE i T2IAIG01/T2IAI30L

UMIUSEUMIT058

SERIAL NOu
CLID, NO. 1 232000350
JOB CONTROL NO. : 240406037354

CALIBRATION SERVICE Z IN-LABORATORY Ej ON-SITE

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONS
K1 SO0 UDOMSUK 41, SUKHUMVYIT ROAD,
BANGCHAK, PHRAKHANONG, BANGROK 10260

W ISSUED : 10 April 2024

DATE OF RECEIVED : 0f April 2024 i%

e report of culibration shall ot be reproduced except in full without appraval of the Calibeation Laborstory Ca., Lud,

Calibrated By : Suwit Phuanbusabong
Calibration Enginecr

.

Approved By : Mongkol Yotsoontom
Authorized Signatory
10 April 2024
This Calirstion Certificats ducuments the fraceshility to mutionsl standaris, which realls the wnils of mrasuremest sccording to the

Tnrernatiemal Systun of Uniss (51)

Certifieate No. Q24037354

F3-011-405/12-23

@ciccubbiation
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CALIBRATION LABORATORY CO., LTD.

g

V611,14, 55 Boi Penmnrt Marssul 79 Yank &, Prassrt Mamikd R Lastahrao, Bangh

Faw; UZ-5TR-I67T  wwwoa-lsboanoryom  E-ved saaffca- lborory.com

CLC CLC
Aceredited Aczrediied
T WO/ I | PEEn
i : RE: . NIDITION
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL €O
MEASUREMENT RESULTS ¢ { X ) without adjustment ( J adjustment
FOR CALIBRATION DATA
NOMENCLATURE - VIBRATION METER I, ACCELERATION RESULT : :
FACT ! ; Test point STD Reading | DUC Reading | Correction Uneertainty
MANUFACTURER . INSTANTEL S
(g) { Frequency ) gl (2) (3] (%ol )
MODEL / TYPE T2IAL601/TZIAZINL ¥
03 S0 Hr 0,300 0.24% +.008 19
SERIAL NO, t UMILIOSEAUMIIOSE
I 04 01z 1400 0.394 006 L6
DATE OF CALIBRATION . 3 -
e e 05 S0z peak 0500 0493 +0.007 L6
(00 0493 0007 25
ENVIRONMENT CONDITIONS @ i 50 He —
1,700 0,692 008 18
Tempreritiors (k% o TR Welutive Humidity 55 L 15 %RH [ 134 A0 1ix 0
(%} 100 Hz 0300 0.296 0,004 14
PROCEDURE 1S
1060 Hz 0400 0,395 HLODS L6
Pl imsttuament wi caliitaten unber prisce CLCATPEE-O8 bl n 150 1606328 i calibratiin guiideline 04 = = =
500 [ i ;
Tl ealibsratisn witn pecharmed by using Digieal Multimeser, Uné i Cuuue (%] 160 M peak -
3005 2,
Aicebermister snd Mensizing Amapliier which nmbained by il Coliimtiin | issemiony Cin, Lid i 100 Ha 0.600 0,554 H
(% 100 Hz a700 0693 +0007 25
REFERENCE STANDARD 1S

I Mubfimetes, Wivetel Misle] 128] 8524

2, VELOCITY RESULT

2l rial Connder, Hewlen Packord Mudel 53154 S0 24384 | 041 Test point STD Reading | DUC Resfing Cuorrection Ungerminty
Mode +

b Accekerometer with Measiering Amplifies, Brued & Kjper Minde) § 28 5N IWTO LR, 2434488, e ) | Frequeney } { s} { mmi ) 1 mavs ) T % ofnde )
+01 (B

TRACEABILITY : 3 =0 HE ke = !

1. The mesiurdnients =r foable u Intermational Sysiom of Uikits (510, b vl Ratio il Thaiband Lid 4 50 He 4000 i bililid i

Ul Moo U5-0310133, De Date 21 iy 325 5 50 1s peak 5.000 4362 HE o

2 The mesiurements e s T Insernatinal Sysem ol Uni (51, o Aeronmaitical Rastin of Thaiksnd Lid 4 SOtz 000 5939 ~0.061 AL

Ternifiane S, (17-01 S92, Thae Darg 04 Descerber 2074 - o 08 5034 0076 L8

1. Tha measur raceable 0 latermativni] Syaem ol Lsts (510, threagh Natienal Inetiate of Matrobogy O Thadlaml) 5 100 Hz 3000 1063 <0017 L&

Certificene %o, AV-IST-23, Do [hate 20 Sepomber 2024, = O 4000 3912 0.8 1.6

UNCERTAINTY : = a0 1z peak 5000 1.0%6 0044 L8,

Thi repinsind exguundedd univettuingy ol weasinerg is stale on the starband uncertiiity 67 aséibiceshent malliplicd p” 100 Hz 6.000 5028 HL7l 1.5

by the civerage liclur 4= 200 which for ani 4 yuvaige prisbatnlity of spprosipately 95 Fe= 100 Hz 7.000 6919 .01 L5

1 b e cvnluniad avcomding K the "Exalution af the Unoertaiity of Men et i il sderatnn (EA-402 M-20225

Cerifieate No, Q24037354

F3-01 10871323 sy
e Certificate No. QU403T354

0 4
F3a11-0512-23 padte =

nasluau v
R

accallimatin eciccgibention

wnanslamu

IR A IV RS TRUMENT CAL AT § A

CALIBRATION LABORATORY C0.,LTD.

11 14, 55 Sm Pramart Manyki 2

I L D I LT £ | R AT N

=0 RO 1 sl AR |1 EARN I A

Tal, (22453 ¥i¥ Fi PRAKAN PHOVINEE H EEEATE A ME:
c".&.E m SR ] AN AT L
G e
Certificate of Calibration
CALIBRATION DATA Customir
3. DISPLACEMENT RESULT Nauimie UNITED ANALYST AND ENGINEERING Certificite No. - 24-ACT-001
Test polnl G STD Reading | DUC Reading | Corection | Uncenainty CONSULTANT COLLTR Tespuist No - Reg-2024-1 350
tmmi | {frequency ) { mm ) Cmm ) (om) | E(Mornip) Addiesn 1 Sof Lidamduk 41, Sukhumvil Rosd, Bangehal,
003 s Ha 0,030 0030 0.000 15 Prokaneng, Hangkak 10260
044 501 a0 g a0 . Uit Unifer Calibistion Detuils
00 50 Hz peik i 0as0 00 2] Mesisrement itém Avustic Calibrar Class !
(Y3 st Hx 0,060 0039 45001 18 Maniafictirer SVANTEK Riinige : 94 |14 0 | 1NN e
0 50 11z 0,07 0460 +00m L Woel SV s s - Uised
003 100 Hi 003 0038 4 5 Kerial Mustiber 107224
04 100 He 0.4 sl 0000 21 i UAEEFM. | 712584
S Lt puik i L) o s Calibration Environment snd Detalls
() 10078 0060 ik b A Temperatirs i T
07 100 Hx 0.070 0469 #1001 L8 Humsidily 50020 SR )
Nile. The Seope of Accredited ANAB Cenificate No, ACDM-2414 Versin 012 Page 1.2 0f 67 L T

* means Calilirations marked " Not ANAB Aecredited * in this Cenificate have bicen included for completeness. Reccived Dute 24 fume 134

Calibeation Dute 26 June i34

Logstion of Culibration 1 LAB | Acousie

Calibration Trocedure - In-house method CP-ATUT-02 based on |EC 60942:2017 Electroncoustics « Sound calibritor

This report |s valid for the above stated instrunicat/s only.

Reference Standard Model Serlal Number Tracenhle Due Ualibration
Sound Culibrawr SV 35A L EEl 12 Jupe NS
THD Muliimeter EE] 1047765 NIMT i Junney J0123
Traceability Thibs certificale providoes v ol i l | nationnd stancied. gnd 10 the

reafizanon of the inmernsionn) System of Unie (510,
Nate
##2 End of Certilicate ¥ The reported uncertainty is based on stundard wnceraimy. multiplied by the Covarnge Fucfor & =2, proviting o level of

confidence approximately 45 %

Calibrated By ; Approved By :
Mr. Noppadon | unngan Wir. Pacii Mathavomn
Q2037354 Service Calibratin Engineer Calibration Engineer Superyison
Certifieale No,
dof 4 Tssme Date : 20 June 2024
F3-011-05/12-23 pagge

o onasluAIUAN

FI BT T W 8 Wi i 576,38
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Certificate No
Request No
Saund pressure fevel Calibration Results @ Withour A,
Calibration Range Witheut Addfusinsent (dil ] Uneertainty |
amy Meamred | Drvioted valus T st {4am)
5 B 0 M 04 52 14 135 Pass
114 dB 1o H, 1 [ 0,13 0.2 Pas
Freguency of Sound pressare level
| Calibration Range Without Adjustment .I neeriainty | Aceeptaner Hmit |
} % B Result
{Hz} | Meusured (Heb|  Deviated Messured [£%) Class 1 (%) |
I I H. | .00 [ U i ) Pa |
| I (L]
Total Hurmanie Distortion plus Nodse of Sound prossoee kevel (THINS %)
Calibration Range Withoat Adjestment Adjustment Uncertainty | Acceptance limit T 1
(Hz) Measared (b Mensured (%) {4%) Class 1 {= ") b

Funetion

Muslmumepaemitied

Uncertalnty of men

romeni

! wna'n'l:imuqu

ELECTRICAL AND ELECTRONICS INSTITUTE «@A
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, “‘“ﬁ
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

e

ASCAISINS 17028
CALIBRATION D138
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240290EA
CP2024070253

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
UAE.EFM.039/2566

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
5 - 6 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:
( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Flectrical and Electronics Institute, Foundation for Industrial Develogm&nt.
.
o {BnEITRATUAY

Certificate Na

Request N

MNommal

End of Calibration

asnansluniunu

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240290EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
ID No.: UAE.EFM.039/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

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

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5S 2755 EF-0040-23 1 October 2024
4)6.5 Digit precision multimeter 8846A 9610014 (B20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

PTU301 13950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and PTU301 3950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
(CB20240035EB 13 February 2025
P I 9
)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024

F-CAL-004 Ed.1

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
naslumuAy
Page 2 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE -) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT N FOUNDATION FOR INDUSTRIAL DEVELOPMENT

T TR T

Certificate No.: CP20240290EA Certificate No.: CP20240290EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise Function : 5. Frequency and time weighting at 1 kHz
2.1 Microphone Installed 5.1 Frequency weighting at 1 kHz
Measured value Frequency Measured value Deviated value Acceptance limits
(dB) Weighting (dB) (dB) (dB)
28.8 C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
2.2 Microphone replaced by the electrical input signal device Z-weighting 94.0 0.0 +0.2
Frequency Measured value
Weighting (dB) 5.2 Time weighting at 1 kHz
A-weighting 28.7 Time Measured value Deviated value Acceptance limits
C-weighting 28.4 Weighting (dB) (dB) (dB)
Z-weighting 34.5 Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) LAeq 94.0 0.0 0.1
Meter free-field acoustic response at a level of 84 dB.
Frequency Deviation from various Frequency Weighting Response Curve Function : 6. Long-Term Stability
C-Weighting A-Weighting Z-Weighting Acceptance limits Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
(Hz) (dB) (dB) (dB) (dB) Time Period to Reference Record SPL at Deviated value Acceptance limits
125 0.1 0.0 0.0 +1.0 Apply Signal SPL Conclusion of Time
1000 -0.1 -0.1 -0.1 +0.7 (min) (dB) Period (dB) (dB) (dB)
8000 -0.4 -0.5 -0.4 +1.5;-2.5 30 94.0 94.0 0.0 +0.1
Function : 4. Electrical signal tests of frequency weightings Function : 7. Level Linearity on the reference level range
Weighting network response with relative to 1 kHz. 7.1 Level Linearity on the reference level range, Upper
Frequency Deviation from various Frequency Weighting Response Curve Anticipated Measured value Deviated value Acceptance limits
C-Weighting A-Weighting Z-Weighting Acceptance limits Value (dB) (dB) (dB) (dB)
(Hz) (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
63 0.0 0.0 0.0 +1.0 99.0 99.0 0.0 +0.8
125 0.0 0.0 0.0 +1.0 104.0 104.0 0.0 +0.8
250 0.0 0.0 0.0 +1.0 109.0 109.0 0.0 +0.8
500 0.0 0.0 0.0 +1.0 114.0 114.0 0.0 +0.8
1000 0.0 0.0 0.0 +0.7 119.0 119.0 0.0 +0.8
2000 0.0 0.0 0.0 +1.0 124.0 124.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0 129.0 129.0 0.0 +0.8
8000 -0.1 -0.1 0.0 +1.5,-2.5 134.0 134.0 0.0 +0.8
16000 0.0 0.0 0.0 +2.5; -16.0 139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
L} L}
onaslumugy onaslumuny
Page 3 of 6 F-CAL-005 Ed.1 Page 4 of 6 F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA Certificate No.: CP20240290EA
Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 10. Overload indication
Anticipated Measured value Deviated value Acceptance limits Measured value (dB) Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB) Positive Negative
94.0 94.0 0.0 +0.8 one-half cycle one-half cycle (dB) (dB)
89.0 89.0 0.0 +0.8 142.6 142.6 0.0 +1.5
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8 Function : 11. High-Level Stability
74.0 74.0 0.0 +0.8 High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Zzg 238 88 zgg Tl::pr;giog :;F Reference SPL Co:celz ::nszlf' 'T;Tme Deviated value Acceptance limits
59.0 59.0 0.0 +0.8 (min) (dB) Period (dB) (dB) (dB)
54.0 54.0 0.0 +0.8 5 139.0 139.0 0.0 +0.1
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8 Uncertainty of measurement
39.0 39.4 0.4 +0.8 Maximum-permitted  uncertainty
. Uncertainty
Function of measurement
Function : 8. Tone burst response (dB) (dB)
Time Tone burst Measured Deviated Acceptance limits 1) Indication at the calibration check frequency 0.30 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 2) Self-generated Noise 0.10 Not applicable
200 136.0 0.0 +0.5 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
Fast 2 118.8 -0.2 +1.0;-15 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
0.25 109.7 -0.3 +1.0 ; -3.0 1) Electrical signal tests of frequency weightings 0.20 0.20
Slow 200 129.5 -0.1 +0.5 5) Frequency and time weighting at 1 kHz 0.20 0.20
2 109.8 -0.2 +1.0;-3.0 6) Long-Term Stability 0.10 0.10
200 130.0 0.0 +0.5 7) Level Linearity on the reference level range 0.30 0.30
LAE 2 110.0 0.0 +1.0;-1.5 8) Tone burst response 0.20 0.30
0.25 100.9 -0.1 +1.0;-3.0 9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
Function : 9. Peak C sound level 11) High-Level Stability 0.10 0.10
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB) Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Complete a sound calibrator.
cycle 1354 1348 06 20 2. The acceptance limit is for the deviated value.
Positive 1344 134.0 04 +10 3. Acceptance limits was IEC61672-3:2013 Class 1.
half cycle 4. The coverage factor k = 2.00
Negative
half cycle 1344 1340 04 =10 - - End of Report - -
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE A,

P
FOUNDATION FOR INDUSTRIAL DEVELOPMENT m
i
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, “/zms
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 MRCIISERS s
CALIRRATION 0519

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240322EA
Operation No.: CP2024080293

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 26 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity an.d PTU301 13950483 CL1-P240023 24 March 2025

Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity an.d PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
(CB20240035EB 13 Febr 2025
7)|Performance Audio Analyzer UB9038 | MY56510003 ebruany
(CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibratiol
Function : 1. Indication at the calibration check frequency

Certificate No.: CP20240322EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

29.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.0
C-weighting 28.9
Z-weighting 35.5

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5,-2.5

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5; -2.5
16000 0.0 0.0 -0.1 +2.5;-16.0
'
enanslumuny
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Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
enasluemuAy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: CP20240322EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8

wnms‘laimuqu
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240322EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240322EA

Calibration Report

Function : 10. Overload indication

Measured value (dB)

Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.0 142.8 -0.2 +1.5

Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at

Apply Signal Reference SPL

Conclusion of Time

Deviated value

Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement
. Maximum-permitted uncertainty
Function Uncertainty of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 1359 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.6 -0.4 +1.0;-3.0
Slow 200 129.5 -0.1 +0.5
2 109.8 -0.2
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.8 -0.2
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 06 20
cycle
Positive 1344 1360 04 10
half cycle
Negative 1344 1361 03 10
half cycle

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

Certificate of Calibration Certifigatale. : 2471251

Page: 1of 2
Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.077/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

Certificate No.
MP-0176-23

Due Date
12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by : ~ Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ 1Sura Suwannasri
[V/] Attapol Panurach

tanms‘laimuqu

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor k = 2.00

- - End of Report - -

enaslumuny
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Cert.No.: 24P1251
Page: 20f 2

Resutt of callbration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

Range: 0 inH:0 to 36 inH0
Scale Interval : 0.1 inHzO ( The Second Estimate )

UUC Indication
Acplled Pressure  High-portside  Low-port side Ae Eror
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.05 -7.05 14.10 0.10
16.00 8.05 -8.05 16.10 0.10
18.00 9.05 -9.05 18.10 0.10
20.00 10.05 -10.05 20.10 0.10
22.00 11.05 -11.05 22.10 0.10
24.00 12.05 -12.05 24.10 0.10
26.00 13.05 -13.05 26.10 0.10
28.00 14.05 -14.05 28.10 0.10
30.00 15.05 -15.05 30.10 0.10
32.00 16.05 -16.10 32.15 0.15
34.00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 36.00 0.20

The uncertainty of measurement was + 0.11 inHz:0O
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-

enaslupunu




PRV ATV E INSTRUAT S C AL Lk ThOiN 1 An

PR ATTRE R A ST, LT A A

=0 MO S R ISR |1 TSIV AN RAYE) tﬂw
[FST P p———
IS PHLT AN AR PRER I 110 THALL AN

AR
P
L= F sccweairee

N

th AL R S T S '-'--k"".'\-r- . ane
Page 1}
Certificate of Calibration
Certifieute Na © 24-AFM-171
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Received Dade 15 August 20024
Ualibration Dhite 2% Aot 2024
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Certificate of Calibration
Custenser Certificale No ¢ 24-TPM-14
Nyme LINITEDF ANALYST AND ENGINEERING Reguest No ¢ feq-2024-1533
CONSULTANTCD, LTI Page: 12
Aditres B S Udhomeak 41, Sukhisivit foud, Bangihak

Prakanung, Bungkok 10260

Unit Under Calibration Details

Calibration Farsmeter Termperaturnt

Irrstrimmend Nme Alr Flow meter Rongo Calibration 20 °C w50
Manafastirer Bl Type of Senwor ~ RTD

Moded Delia Cal D' Senson Dinmeter fmm) - 4

Serin] Munber 15RESH Calibration Pesition (mm) - 45

Resalution {15 B Instruenant Satus | Lsesd

153 Number UAE EFM 032561

Calibratinon Environment ond Details

Temperatare 2330
Himmidity 55 WaRH £ 15 "RH
Reeeived Dale ES Augus 2034
Calibrated Dale 2-Augus J024

Culibeation Procedure Tn-housg method CP-TPR0] by Comporisin with Sandard Thermometer

Reference Sinndard o . . - - "
Drigitul Thermometer with Sensior, Monufacturer: GINGIVGINGO, Model: GT1 RTDLO0, 881
BRONEST, 10 02-TPM Which was calibrated on | March 2024, Calibrmon Certiffeate No: 1 QRI4-4478

Traceability This Uertifients bs traceable i 51 Uikt tirough Crinfiry Rebom Co_ Lid, NSC-ONSE Aceredittion No.
Calrbruion 0202

Nuote

The repimed uncertamty s based on standard uncertsmty mulieplied by the Covernge Factor k=2, providing o level of confidence

approwimately 95 %

Approved By : e
Mr Noppadon Luangory
Technical Munngzr
Issue Date : 0 Augast 2024 9

wenanslunaunu

The tewilts relutod only % the ibeated, T cernil he gt m full, withma wratten sppemal of the lamovative instrsmese Co., Lid.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
" ' WMD) ] CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 1

& - \ 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '1&/.;\“:
T A

TEL. 0-2717-3000-24 FAX. 0-2719-9484 T gt
CALIBRATION 0088
' Certificate of Calibration  Certficate No.: 24P1365
Page: 10f2
1o i
Equipment : Aneroid Barometer
N— i 1A Wiy Cmrbiten Voo Maliifacturer: Barigo This certificate may not be reproduced other than in full,
o except with the prior written approval of the head of
— Model : - Corporate Services 3: Equipment Calibration and Testing Services.
il : . Serial No.: -
1 I
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Iltem

Received Date: 05 April 2024
T Calibration Date: 22 April 2024
wr | wd | ¢ Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
I o . a Ambient Temperature: (23 * 2) °C
L | v 1 I Relative Humidity: (50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
03 i i I Phrakhanong, Bangkok 10260
= | g —_— Atmospheric Pressure: 1007 mbar
e 54 _ 1 Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
re—————— Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
ol i 11 a guidelines.
b X . g = | Condition of this result of calibration
el - - 1 e 1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

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

4.Scale and conversion factor is 1 kPa =

50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the i System of Unit maintail through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suksan \pp ignatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

wnansluemuAl enaslupIunu

AT

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3\\‘://’1

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %_, E=HRA

534/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7=
;e

TEL. 0-2717-3000-24 FAX. 0-2719-9484 it BT T TR
Cert.No.: 24P1369 Ao nise
Page: 2 of 2 . - . "
Certificate of Calibration  Certificate No.: 2att757
Page: 10of2
Result of calibrati Without adj Range: 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate ) Equipment : Dial Thermo-Hygrometer
Increasing Pressure o tacti: BaiigD This certificate may not be reproduced other than in full
Applied Pressure (mmHg) | 718.40 | 729.71 | 74061 | 751.07 [ 761.97 | 773.05 | 786.91 except with the prior written approval of the head of
UUC* Indication (mmHg) | 720.0 | 730.0 | 740.0 | 7500 | 760.0 | 7700 | 780.0 Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Error (mmHg) 160 | 029 | 061 [ 107 | 197 | 305 | 691 Serial No.: N
Dy ing Pressure 1D No.: UAE.ANV. 132/2550
Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44 v . i) T
UUC" Indication (nmHg) | 780.0 | 770.0 | 760.0 [ 7500 | 7400 | 730.0 [ 7200 j
Error (mmHg) 691 | 299 | .71 | 069 | 013 | 065 | 1.56 Received Date: 05 April 2024
Calibration Date: 10 April 2024
The uncertainty of measurement was + 0.24 mmHg to 18 April 2024
* UUC = Unit Under Calibration Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

The reported uncertainty of measurement was based on a standard uncertainty multiplied Ambient Temperature: (25 * 3 ) °C

by a coverage factor & = 2, providing a level of confidence of approximately 95 %. (50 20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: =
Bangchak, Phrakhanong, Bangkok 10260
-00o-
Procedure used: Calibration were using in-house calibrati CP-H02 rding to
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Con

n of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Ce ate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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

3.This Certification is traceable to the i System of Unit maintai through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

cali by: Chakit j \pp ignatory :
Issue Date : 18 April 2024 [v ] Chakrit Waewwanjua

[ 1Viporn Tantiyawutti
[ 1Unnopphol Harachai

tenanslunugy enaslunaugy
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ME United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o s o Tel, D 2763 2828 Fax 0 2763 2800 www com E-mail com

MULTI-POINT GAS TEST REPORT

Cert. No.: 24H757 Test Date : Oct 4,2024
Page.: 2 of 2
Equipment : An; N Model : 42C
Result of Calibration:- Without Adjustment auip! Cosinalyze(No7) . .
pe— o Manufacturer : Thermo Electron Corporation Serial Number : 42C-0508011076
Function: Humidity Measurement. -
Reference Stam"ialrd UU‘.;* Uncertainty Standard Gas Concentration Dilutor Detail
Temperature  Humidity Beading Error M Sulphur Dioxide (S02) 4289 PPM  Manufacturer : Thermo Scientific
o n et e —1
;503 (/;E'T') ““Z‘H') (A’:;)H') * ‘;F;H') Nitric Oxide (NO) 46.77 PPM  Model : 1461
- 3 \ . Methane (CHa4) - PPM  Serial Number : 1180540071
20 09 ¢! Ny 3 Carbon Monoxide (CO) 965.9
250 300 28 =Y 18 Cylinder No. : EBO159156
Expiration Date : Nov 6,2026
Result of Calibration:- Without Adjustment
B T ture M it.
Function: ‘emperature Measurement Multi-point gas test data
Standard uuc* Uncertainty Reference Value (ppb) Analyt:;bb;splay Difference Error | Percent Error |  [% Error ]
Temperature Reading Error of Measurement
°C °C °C (#°C) Level 1 Zero 0.0 0.0 0.00 0.00 0.00
) 62) 4e) Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
20007 205 (4E) 972 Level 3 [40.00% 200 200. 50 25 .25
25032 255 0.468 'y Level 4 [60.00% 300. 300 80 .27 .27
29.997 30.0 0.003 0.72 Level 5 80.00% 400. 400. .00 .00 .00
35.010 35.0 -0.010 0.72 Remark : Measuring Range 500.0 ppb Average Difference (%) .28
40.019 395 -0.519 0.72 :Acceptable Limit £ 5%
y e Multi-Point Gas Test Chartl
UUC* : Unit Under Calibration 450
The reported uncertainty of measurement was base on standard uncertainty multiplied 3 400 -
by coverage factor k = 2.00, providing confidence level approximately 95%. 13 igg
g
g 20
-000- S 200
5 o
g
£ 10 i
50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
bt -
“calculate by | hmprove by

enaslumugy Page 1 o1 1 lenasluaugy

—- United Analyst and Engineering Consultant Ceo., Ltd. i
MEI 4 Sol Udomsuk 41, Sukhumvit Road, Bangchl, F Banghkok 10260 Alrgas

ot o Tal, 0 2763 2628 Fax 0 2763 2800 www. com E-mail com

MULTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD

AIR LIQUIDE (THAILAND

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : _ Thermo Electron Corporation Serial Number : 0517512000
Standard Gas Concentration Dilutor Detail -
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific :‘ E;a o
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 - -
Expiration Date : Nov 6,2026 ANALYTICAL RESULTS
Componant Requested Actual Protocol Total Ralative Assay
Concentration Concentration Mathod Uncertainty Dates
Multi-point gas test data . . o1 y 7

-

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Type LotiD Explration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25 [

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

450
— 40 466+
3
g a0
s
Ew it |
g 250
H » o 2 . ——
5 20 = ANALYTICAL EQUIPMENT
g w0 InstrumentiMakeModet Aniatytical Principle Lazt Multipolnt Calibration
H
2 100 e = o

50

0 =57

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
|
Asdirove by
] —
Approved for Release Page 1 of 1
Page 1ol enaslamuA
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A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail com

]
e

A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100. .80 .79 .79
Level 3 40.00% 200. 200. .60
Level 4 300. 300. .90
Level 5 400. 400. X .
Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5%
450 t Gas Test Chart
= 400 406+
2 w0
=3
F a0 =
g w0
S 200
EY
£ 100
50
o b
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
, Calculate by Asnrove by
Page 1ol enaslamuA

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

LlaU THAILAND

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100. .80 .79 .79
Level 3 40.00% 200. 200. .60
Level 4 300. 300. .90
Level 5 80.00% 400. 400. . .
Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5%
450 int Gas Test Chart

— 400 406+

2 0

=3

F a0 =

g w0

S 200

EY

£ 100

50
0 /
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
f‘-lﬂ:luhn Thas
Page 1ol enanslumugu

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

v an Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mall com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : 1201497732
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
. i 5 Methane (CH4) = PPM Serial Number : 1180540071
= = Carbon Monoxide (CO) 965.9 PPM
2 AN i o Cylinder No. : EBOL159156
C 4 - 2 ¢ Clui rotocol Total Relative
Component : i Ptho‘é‘ i nm’im‘y Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppm) Analy::'r):l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 . .0 .0
Level 2 20.00% 10.0 10.6 . .7 .7
Cylindst No Unceetality Level 3 [40.00% 20.0 20.5 . 4 4
- - = Level 4 [60.00% 300 30.9 . 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.20

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

50
E
£
ANALYTICAL EQUIPMENT 3
Anatytical Principle Last Multipolnt Calibration a
= TR §-
£
<

0

0 50

Reference value (ppm)
—— Analyzer Di

Approved for Releass Page 1 of 1

: Page 1 of 1 enaslupuny
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ME United Analyst and Engineering Consultant Ce., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www.

ez
ane LUTED

com E-mail: Lcom

MULTI-POINT GAS TEST REPORT

Test Date : June 14,2024

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

THAILAND

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : 1201497733
N
Standard Gas Concentration Dilutor Detail Date;  Jul 08, 2031
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071 ) 0 20
Carbon Monoxide (CO) 965.9 PPM - =
Cylinder No. : EB0159156 R o, ANADYIIGALRBNIOS o
- Componant equested i rotecol ‘otal Ralative
Expiration Date : Nov 06,2026 Concentration Concentration Mathod Uncertainty
Ty .
Multi-point gas test data
Reference Value (ppm) Analy::'r’:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
level 2 120.00% 100 105 0.5 48 4.8 CALIBRATION STANDARDS
Level 3 40.00% 20.0 20.5 0.5 24 2.4 = : - ;
Cylinder No Concentration
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 b
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.02
:Acceptable Limit + 5%
Mull it Gas Test Chart
50

H

&

3 e YT oo

a ANALYTICAL EQUIPMENT

a8 Anatytical Principle Last alnt Calibration

s

2

<

0
0 50 s
Reference value (ppm)
' Calculate by Approve by

Approved for Releass

Page 1 of 1
Page 1 o enasluemuAy i
= United Analyst and Engineering Consultant Co., Ltd. RE United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
oot Eoas o Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail Lcom LATES ML BOLTISI  Tal, O 2763 2828 Fax 0 2763 2800 www, com E-mall —
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 19,2024 Test Date : Oct 1,2024
Hydrocarbon Analyzer Model : APHA-370 Hydrocarbon Analyzer Model : 55i
Manufacturer : HORIBA Serial Number : GAL13KSE Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920025
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) = PPM  Manufacturer : Sulphur Dioxide (SO2) - PPM  Manufacturer :
Nitric Oxide (NO) = PPM Model : Nitric Oxide (NO) = PPM Model :
Methane (CHa) 39.8 PPM Serial Number : Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM Carbon Monoxide (CO) - PPM
Cylinder No. : D824432 Cylinder No. : D824432
Expiration Date : Aug 4,2028 Expiration Date : Aug 4,2028
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) D.:;:;y(z:;m) Difference Error |Percent Error| [% Error ] Reference Value (ppm) D.:;:;y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 [zero [ 0.00 0.51 0.51 0.51 0.51 Level 1__[zero I 0.00 0.46 0.46 0.46 0.46
Level 2 [80.00% | 40.00 38.88 -1.12 -2.88 2.88 Level 2 [80.00% | 40.00 39.54 -0.46 -1.16 1.16
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.70 Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

50
2
H /38.88
B0
a
5
i
<
10
0 +05
o Référence value (ppm) 20 —+— Analyzer Display 50
Caleulate by “Approve by |

Sep..2028

enaslamuA

Page 1 of 1

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart

50

go [39.54

_‘% .

o

(=]

B

g

<

10

i b et 2 [ oy °

{ I,iculglliEAa!:. by ~Annrove by
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List of Instrument Certificates for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator Certification No. Date of Calibration Due date of Calibration*

1 |Analytical Balance Fat Oil and Grease Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)

2 |Analytical Balance Total Dissolved Solids Mettler Toledo XSR205DU / C210685394 National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25
Ministry of Industry, Thailand

3 |Analytical Balance Total Dissolved Solids Mettler Toledo XSR205DU / C009071872 National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25
Ministry of Industry, Thailand

4 |BOD Incubator Biochemical Oxygen Demand ARCO uUcC4-1320/ - Technology Promotion 24TM1114 11 Jul 24 11 Jul 25
Association (Thailand-Japan)

5 |DO Meter Biochemical Oxygen Demand YSI 4010-2W / 20260326 Technology Promotion 24TW222 17 Oct 24 17 Oct 25
Association (Thailand-Japan)

6 |Cooled Incubator Total Coliform Bacteria Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
Association (Thailand-Japan)

7 |Kjeltec System Distilling Unit Total Kjeldahl Nitrogen Foss Tecator KT200 / 91790524 FOSS South East Asia 13319 27 Jan 25 27 Jan 26

(Labtec)

8  |Kjeltec Distillation Unit Total Kjeldahl Nitrogen FOSS KT9 Distillator / 91905393 FOSS South East Asia 12875 5Jul 24 5Jul 25

9 |pH Meter pH Horiba LAQUA-PH210 / HAOC0025 Technology Promotion 24CH319 14 Mar 24 13 Mar 25
Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG RANGKTIK 10250
TEL.0-2717-3000-20 FAX.0-2710-8484

WEC.TISITISITEIS
CALIBRATION 0304

Cert.No.: 24MM282
Page.: 1of3

Certificate of Calibration

Equipment : Electronic Batance
Condition As-Received :  Used Item
Reference : 2405-01660C-1

Procedure used :-

Cert.No.: 24KM282
Page: 2 of 3

Calibration were conducted using In-house callbration procedure CP-OB01 based on LKAS LAB 14

according to direct measurement method against standard weight,

Condition of this result of callbration
1. Reference standard instruments:-

Instruments Model Serlal No. ID No, Test raport No. Due date
1} Standard Weight Set (E2) 15884 24053 TORCOOT MM-0013-24 2B Jan 2026

2. This cartificate is valid only 1o the ftem callbwated on date and place of calibration.
3. This result of calibration was made on requestad at the point specified by customer,

4, This certificate is not centified for any commarcial transaction,

Equipment : Electronic Balance
Manufacturer : Medttler Toledo
Model : ABZ04-S/FACT
Serial No. : 1128361010
D No. : LIAE WAS 00212552
Submitted by : United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Balance Room (108)
Received order : 11 May 2024
Calibration Date : 1 May 2024
Amblent Temperature : 15 Cod40'c
Relative Humidity : 30 % to 90 %
Calibrated by : Khit Ruttanaprapachal
Approved by :
Approved Signatory
() Panpan Paipim
() Suwit Imjal

[+ ) Kunchit Promprat

Issue Date : 15 May 2024

The are fora probability of 95%

Thes certilicats may not be reprodiced cther than in full, except with the prior written
Appeoval of the head of Corporate Senvces 3 © Equipment Calibration and Testing Serdces.

inanslupauay

Equipment ; Elactronic Balancs Cert.No.: 24MM282
Condition As-Received :  Used ltem Page: 3of 3
Reference : 2405-01660C-1

Result of calibration
2. Effect of off center loading

A mass of 100 g was placed to varlous position on the pan.
The weighing machine reading error obtained is glven in the tabie

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
ta) (a) €3] (g) ta) ta)
00004 -0.0004 -0.0003 -0.0003 -0.0004 0.0o01
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} £:3] -3 {tmg] (k)
Unioad 0.0000 0.0000 015 213
oo 00100 0.0000 0.15 213
005 0.0500 00000 018 213
L] 0.1000 0.0000 0.15 213
0.5 0.5000 0.0000 015 213
1 1.0000 00000 015 213
10 10.0000 0.0000 0.15 21
50 49,9539 +0.0001 017 2.06
100 99.9989 +1.0001 0.18 203
150 148,9028 +.0002 029 2
200 1999080 +0.0010 .30 2

The reported uncerizinty of measurement was based on a standard
factor k , providing a level of confidence of approximataly 95 %.

inty multiplied by a g

=olo-

li)ﬂﬂ"l‘ihllm’l.lq’l

5. This carti! s to the System of Unit.
Result of callbration { | Without { * ) After Adj by Internal C
Range capacity : 0 g ' 220 g Resolution 00001 1]
Before Adjustment ©
Balance Measurement Coverage
ied Weight Reading Correction Uncertainty Factor
(a) (a) (g) (£mg) (k)
100 1000000 0.0000 0.19 203
200 200,0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
(g} of Reading (g )
100 0.00007
200 0.00005
'
enasluAIuAy
s
EFENSSUTELLA0RIDsamILEN S M
FLEUSHEASuUGUBEMS 5SS M ISSUaIMS ’5///3“\3
Foundanon for Felsmal Developrment Matona Food ramte AN NEELTISI-TIS 17028
Food cimmal Laboratary Serdce Certer CALIBRATION 0081

Calibration Certificate

Certificate No.:
Client name:

2402283-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,, LTD.

Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

+ Prakh 10260

Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDOD
Model: XSR205DU
Serial No.: C210685394
ID No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut Prapawuttipang ~ Approved by
Scientist [ Mr.¢nerapnac 1uanpit )
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 ible for the Team
The i are for a ility of app 9504

This Certificate |s issued in accordance with the conditions of acoreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurerment capability of the laboratory and its traceability to retognized national standards and Lo the
unés af messurement realized st the cormesponding rational standards laboratory. This certficate may not te reproduced other
than in full -except wah tha pnor written approval of the Naticnal Food Insttute.

F-C5-009 Reveuan: 01 Date: 20-04-65
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Food indusinal Laborairy Sence Cerver CALIBRATION 0087 Food ndusinal Laborary Senice Certer CALIBRATION 0081

Calibration Report Calibration Report

Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Eletrofic Balace Manufacturer;  METTLER TOLEDD Equipment: Electronic Balarice Manufacturer:  METTLER TOLEDG
Modal: 5220500 Resolution:  0.00001 g / 0.0001 9 Modet:  %SRZ0SDU Reselution:  0.00001 g/ 1.0001 g
Serial Mo.: C2106853%4 1D Now: LAEWAO.010/2555 Sarlal No.: C210685384 10 Mot LAE WAL D10/2565
Copacltyr 220 g Capacity: 720 g
Date of Calibration: 2 apr 2024 Fage 2 of 4 Date of Calibration: 7 s 2004 Page3af 4
[« Amhient ML 4 05 'C Relatve bumidty: 95 = 25 % Calibration Results;  (Continued)
Place of Calibration: Laboratery, UNTTED AMALYST A%D ENGINEERENG CONSULTANT CO,, LTD. i N 0-80g
Condition of Equipment: Good Condeion Calibration Range:
e Calibration Adjustment: Intemnal Cafibration
Condition of This Results of Calibration:
1, Calitwation Meshod: NFL Mothod W-MADIL  In-House Method based on UKAS. Lsb 14 : 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolusion: 0.00001 g |
1. Heferencs Standards:
Reference Standard ~ Maodel Serial No,  Calibrated By ~Certificate No.  Due Date Mo Value Standard Ve Arverage Reading Correctian Uneertainty Cowerage Factor
Standard Weight Class E2 1mg o 200G B505567572 s MEFN0SIS B Apri 2024 £ o F gy ¢ o3 P T g3 4
Instrument Model rial N Calibrated By  Certificate No. Due Date
adel Serial No Unlaad .000000 200000 2.00000 0.0000086 200
Thermio-Hygro Meter 6O8-H1 WFLETH D16/23 Quaity Rebom QRI-03 4 February 2025
e e e S DT 001 0.001003 a.00161 .0 00000083 200
4. T cortfcate wes conified any for the instrument we calibrted 0005 4.005003 0.00500 A.40000 A.0000052 200
5. Thet result of calioration was found accurate s shawn an datn and place of calbration anly. o1 2.010003 003000 000600 0,0000085 200
I n : nos 04555 005000 000600 00000056 200
1. Repeatability of Reading: i8] 0100011 010000 0.00001 0.000011 200
05 0.500016 50001 .00001 1000114 200
Hominal Value  § g ) Standare Deviaton of Reading tgl
i Py 1 100001 L0007 -0.00002 1.000015 200
i 0.0000052 ¥ 2000023 20001 2.600071 1000017 200
160 1000138 5 5000017 5 60002 0.00000 0000020 2o
a0 Lot 10 10000005 .00 0.00001 0.000026 200
2. 0f1- Conter Brvort b 20000031 20.00000 0.00003 0000037 200
Amassof 100 g wes paced and Mowed b vancus pesElan or pan
Eil 30 009041 30.00001 1,00003 0.000050 200
The batence reading abitaired is given [n the table.
Y / 5 50.000028 50.00002 0.00001 £.0000ES 200
b i ]( &6 \ 8 0 009068 40.00007 000005 Nt 200

ool

l[? 3 4 § & (Marimum Difference)
L g 21t g »1¢ g 1 g »iC g PIC @ } L g ]

E 100.0000 | 1000001 8599999 9499993 | 1000001 | 100.0000 0.0001

FCS012 Revison: 01 Date: 20-04-65

FEarnEsudERUEOEdsarULE TS -
FUEUEMSAoUMRTENS3RA T SSUETF 1S '-",, o

Fourdann for rduamal Developroen Meronsl Food insiue
Food indusial Laboratory Sendce Certer

Calibration Report

Certificate No.:
Equipment:

2402283-002-01
Eectronic Balance Manufacturer:  METTLER TOLEDO
Model: XSAIOSDU Resolution:  0.00001 g / 0.0001 g
Serial Mo C210685384 1D No.r LAE WAD.010/2565

Capacity: 110 g
Date of Calibration: 2 apnl 2004 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 81 - 200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )

Pormeal Vale Standard Value Mverage Reading Corecuion Uncertainty Coverage Fartar
L g 1 £ ¢ (g ) L | (= g 1 L3
50 90.00010 90,0001 0.0000 0.00015 200
100 10000006 100.0001 0.0000 000015 200
31 11000007 110.0001 00000 000016 200
120 120.00009 1200000 0.0001 £.00017 200
130 130.00010 1300000 0.0001 400319 200
140 140.00014 1400000 0.0001 0.00020 200
150 15000004 1500001 4.0000 000020 100
160 160.00010 160.0001 0.0000 000022 200
170 17000012 170.0001 0.0000 000023 200
00 200.00016 200.0002 0.0000 000028 200

The reported uncenainty of measurement was based an & standard uncenainy multipied Dy @ covenage factor & | providing a
leved of confidence of approximately 95

L 1.1 R

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

F-C5-012 Revisan: 01 Date; 20-04-65

24
N

Calibration Certificate

Certificate No.:
Client name:

2402283-001-01
UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.

SN,
SmaTmnEsLEEILNLEISTaan WILE S X
AUELSMSAEE UM SRS mNesUS TS '1,,//;‘_-.:'\'\“5

ok, o
Fourdaton for ncminel Deveioement MNatonal Food nsties “uly ool
Food indusinal Laboratery Service Cenber CALIERATION 0061

Address: 3 Sol Udomsuk 41, Sukhumvit Road,
k, Prakt 10260
Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: 009071872
ID No.: UAE.WAD.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut Prapawuttipong Approved by
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The are for a ility of 95

This Certficate is issued In accordance with the conditions of accrecsation grantad by the Thai Labaratory Accreditation Scheme
which has assessed tha measurement capability af the laboratary and its traceability to recognized national standards and o the
units of measurement realized at the corresponding nationa standards |aboeatory. This cartificate may not be seproduced othar
than in full except with the prior written approval of the Mational Food Enstitute.

F-C5-009 Revisan: 01 Dete: 20-04-65
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FesmnssuRadsdsar e s

A,

AuEusmsraaUfUBimsaEaItnssUa s 3%'&/;‘\\“\3
Foundatian for ousal Development Naonal Food Inenute Rl Tnsime ¢
Food industal Laboratory Serdce Certer LIBRATION 0081
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufscturer:  METTLER TOLEDO
Modal;  HSRZIS0U Resolution: 00001 g/ 00001
Serial No,: CO0SO71872 ID Moo LIAE WA 012/2563
Capacity: 220 g
Date of Calibration: 2 Aanl 2024 Fage 2of 4
Conditi Ambaent 245 05 °C Relmive Humidite: 475« 25 %
Place of Calibration: Lsberatary, UNITED ANALYST AND ENGINEERING CORSULTANT CO, LTD

AEnEFnssLTELSORIHEaTLETMS
AUELSMIEAZuLUEN S S8 8 NS SUS NS

Foundation far iIncusmal Develcpment Nahoral Food irasute
Food ihousina Laboraiory Serdce Cenfer

Calibration Report

Condition of Equipment: Goed Condition

Condition of Thi T

1. Calibratcn Mathod: NFI Mathoa W-MA-GO1 Tn-House Method based on UKAS Lab 34 0 2009
2. Reference Standards:

Stancerd Weight Cles E2 1my ta 200y BS05557571 TCS MZI040535 8 monl 2004
Instrument Model Serial No. Calibrated By  Certificate No. Due Date
Therme-Hygra Meter B08-HL NFLETH 01623 Quatity Rebarn QRI$-0343 9 Februsry 2025
3, This certification i4 racesie 10 51 UNIT
4, This certificate was certified anly for the mstrument we calbrated,
5. This result of caibration wes found accurate as shown on date and place of caliton ooly
Calibration Results:
1. Repeatability of Reading:
Nominal aie | g ) Standard Deviatian of Reading [EH]

40 00000052

& 0000063

100 .000048

00 0.000053

2, Off-Center Error:
A mass of 100 g wesplaced and moved ta varkus pOsition an pan.
The baiance reachng obtared IS given in the tabie.

1 2 3
f g 2{( 8 2]( g

1060002 | 100.0001 | 1000007 | 999559 100.0001 | 100.0001 00003

F-C54012 Revision: 01 Date: 20-04-65

Certificate No.: 2402283-001-01
Equipment: Eletrors: Balance Manufactuser:  METTLER TOLEDD
Madel XSRHIS0U Resolution:  D.00001 ¢ / 0.0001 g
Serial No.: CUOSO71872 IO Wo.: LA WAD T12(2563
Capacity: 231 g
Date of Calibration: 2 agrl 7024 Fage 3of 4
Calibration Results;  (Continued)
Calibration Range:  0-80g
Calibration Adjustment: Intemnal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resclution: 0.00001 g }
Maminal Value Sandard Vaki Average Heading Correttion Uneertsinky Cereerage Facor
{39 {93 - {9 ) (e g ) +
Uninag 1.000000 0.00000 000000 0.0000088 200
0.001 0001003 00101 000001 0000005 200
0.005 0005003 000485 0.00001 00000084 200
001 0019003 001000 0.00000 00000051 200
045 1049356 005000 000000 0000005 200
0.1 0.1000t4 01000 000001 D.anoG1 200
05 0500016 050001 0.00001 0000634 200
! 1000003 100002 .0000% 0000016 100
i 2.00002% 200001 000003 0000037 200
5 5000017 500002 000000 0000620 200
- i 0000009 10.00000 0.00001 0000005 200
bl 20000031 2000002 000001 0000037 200
an 30000050 30.00001 000001 0.000057 200
50 50000075 50.00004 010001 0000068 100
1] B000065 500005 000002 2.00011 200

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

FEsmnssUTELNYE0EHaarILE TS EL =
AUELSMTESAauUTIENSaRaIMNEsUETS ‘,:v/'_“‘\ F

o N
oo Pk soraory Senice tamer Bt
Calibration Report
Certil No.: 001-01
Equipment: Electronic Balance: Manufacturer:  METTLER TOLEDO
Model  XSRIO500 Resolution:  0.00001 ¢ / 0.0001 g
Sarial No.: COHAGTIET? 10 No.i UAE WADD12/2563
Capacity: 220 g
Date of Calibration: 2 il 2024 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 81 - 2004
Calibration Adjustment: [nternal Caiibration
3. Departure from Nominal Value: [Range: 81 - 200 g ; Resolution: 0.0001 g )
Narmenal Vake Standard Value Average Resding Correction Uncertainty Coverage Factor
L g ] Lo ) g 1 Lo ) L g } X
40 2000010 500000 00001 000015 200
100 1000006 1010000 00001 200015 200
110 110.00007 1100001 0.0000 000017 2.00
120 12000009 12010000 a.0001 000018 00
130 130.00010 130,000 0.0001 0.00019 200
140 140.00014 1400000 0.0001 100020 200
150 150.00009 150.0001 0.0000 0.00020 200
160 16000010 160.0001 2.0000 000022 200
I 17n002 1100001 00000 0.00023 200
00 20000016 200.0000 0007 0.00028 200

The reported uncertainty af measurement was bused on 8 standand uncertainty mukiphed by 8 coverage factor & , prowiding 3 ¢
ievel of confidence of aporodmatety 95 % -

FCS5-012 Revison: 01 Date: 20-04-65

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S01 18. SUANLUANG, SUANLUANG BANGKOK 10250
TEL D-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

NBETIBTIS TS
EALMRATION D358

Cert. No.: 24TM1114

Page: 1af 3

Equipment : BOO Incubator
Manufacturer : ARGO
Model : UG4-1320
Serial No. : -
1D No. : UAE WAD.018/2559
Submitted by : Unitad Analyst and Engineering Consultant Co,,Lid,

3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Recelved Order : 11 July 2024
Calibration Date : 11 July 2024
Ambiant Temperature : (26£10)°%C
Relative Humidity : (B0£30)%
Calibrated by : Tawatchal Pama

A A
Approved by : -
Approved Signatory
{ )} Ponpan Paipim
(/) Suwit Imjai
{ ) Kunchit Pramprat
Issue Date ; 14 July 2024
The i are fora T of app 95%

This partitscate may ot be reproduced oher than in full, sxcept with the prior weition
Approval of the head of Corporale Services 3 - Equipment Calibration and Testing Services,

lﬁﬂﬁ']‘ﬂljﬂ'mqtl
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Equipment : BOD Incubator Cert. No.: 24TM1114

Condition As-Recelved :  Used item Page: 2of3
Reference : 2407-02430C-2
Procedure Used :-

G were | using CP-0TO2 based on TLAS G-20 according fo direct
measurament method with Data sisition which with Resi ire Datactor | RTD ).

The temperature scale used was based on ITS-80,

Condition of this result of calibration
1. Raference standard Instrument:-

Instrument Serial No. Cert. No, Traceable Due Date
1) Data Acquisition MY49023832 23LM122 TPA 26 Jul 2024

2. This certificate is valid enly to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Uinit,
Remark : TPA | Technology Promotion Association | Thailand - Japan |
Result of Callbration :- (*) Without Adjustmeant
Function of UUC™ ; Temperature Source

Fresh air setting : Mot Available Environment during calibration
Beginning Finished
1c) 20 20
REL Humid. { % ) 78 T2
= a [AC Supply { Volt ) 23 734
Position :
H
B
2 =
3 2 5
) 25-16RTD-04
5 22-16RTD-05
8 20-16RTD-06 |
7 | 20-16RTD-07
Proba Installation Details : Dimension of Chamber : 8 | 2216RTD-08
a= 10 om i gz m 9 fref.} 22-16RTD-08
b= 10 om = A e
o= 10 om H= 1.2 m
Capacity= 089
'
enaslupunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

234/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLLIANG BANGEOK [0230
TEL (-XT17-3000 FAX. (-271%-5484

Cert.No.: 24TW222

Certificate of Testing

Page.: 1 of 2
Equipment : DO Meter
Manufacturer : hi:l
Model : 4010-2W
Serlal No. : 20260326
ID No. : LIAE WAD.0B0V2563
Recelved Date ; 16 October 2024
Test Date : 17 October 2024
Reference : 2410-063205C-1
Submitted by : United Analyst and Engineering Consultant Co. Lid.

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

Laboratory Condition : Temperature {25+ 5}°C
Hurmidity (60 £ 20 )%
Test Procedure : In - house method | CP-CH2
by © i ique with Azide on Method
Tested by : Walalak Sirithean
Approved by : .
Approved Signatory
{ ) Unnopphal Harachal
{ ) Ponpan Paipim
() Salthip Meangmal
issue Date : 17 October 2024

wnenslumuny

Equipment : BOO Incubator

Cert. No.: 24TM1114
Condition As-Received : Used ltem Page: 3of3
Reference : 2407-02430C-2

Result of Calibration :-
Function of UUC* :

{*) Without Adjustment
Temperature Source

Fresh air setting : Mot Avadlable

Calibration| UUC" | LUC* | Temp T Overall
Point Setting | Reading stabllity Factar
L7C) | (*c) | (*C}) (£*C) {c) (c)| k
200 200 | 188 0.29 0.81 12 4

Calibration Temp [°C) _
Point Position -
{*c) 1 | 2 T 37T a1 5T & 7 8 | 9(ret)| (+C)
200 [ 20561 | 19.640 [ 20312 | 20079 | 19,908 | 18.872 | 19.955 | 19618 | 18.758 0.48

Average" : The average of 30 values In each position.

Temperature stability : One-half of the greatest ff of Ire at any one sensaar.
T : The i difference of measured temperaturas at any sensors and the measured
temperature at the reference location which are observed at the same tima or at as close an observation time as
passible to thiz pattern or within the chamber under steady-state conditions.
Overall : The D af the max and mini it ation.
Uuc* : Unit Under Calibration

MNote @ The reported uncertainty of measurement was included stability and excluded uniformity .

The reported unceralnty of measuremant was based on a stendard plied by a 0
factor k, providing a level of of i 85 %.
~olo-
'
wnaslumugy

Cert.No.: 24TW2z2
Page.: 2of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is fo the ional System of LUinit through the reference standards
tab y af Cali Center, Ts Promation A len (Thalland-Japan),
nstruments Serial No. 10 No. Certificate No. Due Date
1. Burette - 130BU1D 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO0M 24MM131 04 July 2025
2. Btandard Material - &
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMALIS 2203162447 29.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 22M102385

Titration Method DO Meter
Standard Deviation
(Azide Modification Methad) Reading
(mgiL) {maiL) (mgiL)
818 B.24 0.0071

This repart was certified only for the Instrument we tested. |t is allowable to use for study
Intend to use for advertising and referral purpose Is prohibited. This report may not be reproduced
other in full, without written approval of the labaratory

nanslumuny
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Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAL SOI 16, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-

WEC-TIBETISTTIE

29 FAX.0-2710.0484 CALIBRATION $008

Cert. No.: 24TME4T
Page: 1af 3

Equipment : Incubatar

Manufacturer : Binder

Model : KE 400 E&

Sarial No. : 202000000155385

ID No. : UAE.MIC.018/2584

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

Location : Microbiology Laboratory (302)

Recelved Order : 01 April 2024

Calibration Date : 01 April 2024

Ambient Temperature : (28+10)°C

Relative Humidity : {50£30) %

Calibrated by : Man Pattanapongpaiboon
Approved by :
Approved Signatory
{ } Ponpan Paipim
1 %) Buwit Imjai
() Kunehit Prompeat
lssue Date : 7 April 2024
The are fora probability of appr %%

This certificate may not be reproduced ather than in full, except wilh the price writlen
o of : and Teating

Appeoral of the hes

Services

wnanslueauay

Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Received : Used ltem Page: 3of3
Reference : 2404-00030C-6
Result of Calibration :- (") Without Adjustment
Function of ULUC* : Temperaturs Sourca
Frash air setting : Close
Calibration| UUC* | wuc' | T Overall
Point Satting stability uniformity  |Variation| Facter
1"c) ('c)]icy (£°C) (') (ch k
3540 35.0 350 0.035 0.18 0.22 2
Calibration T {"C) Unicertainty
Point Position
(o) 1 2 3 | 4 | s [ 8 [ 7 [ 8 Joewena] (s#c)
350 | 35.000 | 35.022 | 34.841 | 34.851 | 35027 | 35.011 | 35.023 | 35.028 | 35007 |  0.20
Average* : The average of 30 vatues in each position,
Tempearature stability : One-half of the greatast af F at any one sensor.
1 The { i of at any sansors and the measured

temperatura at the reference location which are observed at the same time or at as clese an observation time as

possible to he e pattern ar b within tha chambear under steady-state conditions.
Overall : The Di of the and d of ion.
UUC* @ Unit Under Calibration
Nate : The reported uncertalnty of measurement was included stability and axcluded uniformity .
The reported uncertainty of measurament was based on a standard uncertainty multiplied by a coverage
factor k, praviding a level of of app 95 %,
-olo-

Lanm's‘lu'muqu

Egquipment : Incubator Cert. No.: 24TMB4T
Condition As-Recaived :  Used |lem Page: 2 of 3
Reference : 2404-00030C-8
Procedure Used :-
Cali were using [= CP-0T0Z based on TLAS G-20 according to direct
measurament mathod with Data Acquisition which with Rl Detector { RTD ),
The temperature scale used was based on |TS-80,
Condition of this result of calibration
1. Reference standard instrument;-
Instrument Serial No. Cert. No. Traceable Due Data
1 ) Data Acquisition MY 48023932 2amzz TRA 26 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification Is traceable to the International System of Unit
Remark : TPA : Technalogy Promation Association | Thailand - Japan |
Resuilt of Calibration :- (") Without Adjustment
Function of UUC* : Temperatura Source
Fresh air setting : Close during
Beginning Finished
Temp. { °C } 24 24
REL Humid, [ % } 54 57
AC Supply ( Volt ) 221 223
Position : Rt 2.
i 10 No.:
4 20-16RTD-01
2 |2016RTD02
F]
4
=D
6 20-16RTD-06
7 |201eRTDO7
Probe Instaltation Details : Dimansion of Chamber : 8 22-16RTD-08
i i s 9(rsf) | 22-16RTD-08
b= 0 em W= 065 m
c= 10 om H= 12 m
Capacity= 037 m'
'
enasluAIuAN
FO55 South East
3388 Sirinrat Budlding, 25th — 26th Fioor, Unit No. 3388/90,
Rama fV Road, Klongton , Klongtoey, Bangkok, Thatand 10110 |
Customer Service Report | Report No.: I 13319 l
Date: ey 13 902 5 I Customer: I Ur1 E
Job No.: 1695 I Address: I -_m‘-eh'{oé
I Instrument: I k1200 I Serial: ] 11779524
Travel To Customer [Hrs)® Labour [Hrs} Travel Frem Customer [Hrs)
Start 10- 00 = =
Finish El] 1 R = =
Job Typa
“Application Special Standard
i Courtesy Visit | Training
Digital Servica A O Cuote in House
Internal \Warran Repair PM b
I ate Sales Support Remots Health Chack Visit
Srmartcare Smartcare Pro Fosscare
PMA Type
Smartcare Advance Fosscare Pro x NI
Details of Work / Test
— el -
+\igge! Taodis
= (o |eak =
_ Voni. Doieqs TH haaer 33w Jve Jaln — vt ok
¥ | -
\ .
L lirent  PEATEE . 197, Nanhs  SinTeh  WHWRK U6 — ok
Tty Per koA F { Wt = ok
£ Fimelin Chete @
= ey on FofF [ | Luetey ok = ok
= Al Y ap | i
~ Lo 1 1
~  Conilon J 90 - !
Instrument Ready for Use oK || Not OK* 1
Part No: Batch Dascription "
S L LL - —
100 ROk s Tr % Jigd | ooy % Lk T FEldo Heller Feekitr/0iep 1
Tou0551] . 03 M| Harlibn elerid § foamt i 7
16630 1Tt T, (0- 200 |Jd% fariEaokmT T 2 R 1
] rm this repart is accurate and complete
coxf 2 :
Signed FOSS Signed Customer
Narks flame
[ Email: [ | Customer Contact.t | ]

*Rernark:
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FOSS

Customer Service Report

Date: :Lh.n, 5, 2024

FO5S South East Asla

3388 Sirinrat Building, 25th — 26th Floar, Unit No, 3388/50,
fama IV Aoad, Klongtan , Klo y, Bangkok, Thalland 10110

| Report No.: | 12875
[ customer | L/AE

I Job No.: I 3 ?B

[ mawes ] B@A\,h

| instrument: | AL ;{;fl-?fn | Seriak: | Aok,
Travel To Customer [Hrs| Labour {Hes - Travel From Customer (Hrs)
Start oy . zd 1 VERk ] %30 c
Finlsh .70 ' T4, 26 1)_ 6. o 1
lab Type
Application Special Standard
Distribartor Courtesy Visit Training
Di E tal Service PRAA Onboar ding Quote In House
Internal Warranty Repair PM >
Investigate Sales Support Resmote Health Check Visit
Smartcare Smaricare Pro Fosscars x
PMA Type
Smmartcare Acvance Fasscars Pra A
Details of Work / Test
— Ph-
— Vuel Cleele - 7
=+ (e (el \ Al
S i3
)
= Chovna P KF PTE —Pk
)
~ Hmetion Tk - P
=% Diltin  Tonl = [
> Allest Hanl 5 51w » D,
4 Uegalyer [T il
+ Mepw [ Dol =
Blenp = - Uecgiorn, = 0~ P = -
Folow_op L ) Follaw
Ready for Use | oK [ = ] Not OK* |
Part No: Batch Description o
[ CLIERLT C2.01- 2000 | P _EiT Flelfer o ntillats }"L'
1 confiem this repart is accurate and complets
Slgned FOSS . Signed Customer
Name o st T Neame
1 Ermail: | Customer Contact.: | \ |
"Remak lanaqslumuqu
Cert.No.: 24CH319
Page.: 20f3
Condition of this calibration result
1. Reference Standard instrument
Instrument Serial No. ID Na. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4882054 110RC044 231808 26 July 2024

This certification is traceable to the International Syslem of Unit maintained through:-

- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Matertals
ANSI-ASQ Nall
Buffer Solution Manufacturer
pH 4.008 CPA chem
pH 6.986 CPA chem
pH 9.997 CPA chem

3. This certificate is valid only to the item calibrated of

Calibration Results

Function : mV Measurement

: The measurement results are traceable to Sl through CPA chem Lid.,

ional Accreditation Board, Accredited No. AR-1835
Lot No. Exp. date
940102 27 Nov 2026
940104 02 Nov 2024
940106 02 Nov 2024

n date and place of calibration

Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal Standard ) Uncertainty of Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
{zmV) K
pH my mV pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HAOC0025 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 00 7.02 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00
a 1206341

TECHNOLOGY PROMOTION
CORPORATE SERVICES 3 EQU
53474 PATTANAKARN ROAD
TEL.027

SOCIATION (THAILAND-JAPAN)
CALIRRATION AND TESTING SERVICES
NLUANG. SUANLUANG BANGKOK 10250
29 FAX. 027199484

ME

NSC-TISITIS17025
CALIBRATION 0008

Cert,No.:  24CH313
Page.: 1of3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HAOCD025

ID No. : UAE.EFM.117/2563(EFM.pH .07/63)
Condition As-Received: Used Item

Received Date : 12 March 2024

Calibration Date : 14 March 2024

Reference @ 2403-0386WSC-1

Submitted by : United Analyst and Engineering Consultant Co. Ltd
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10280
Ambient Temperature : (25 + 25) °C
Relative Humidity : (50 + 15) %

In - house methed :

- CP-CH5 by direct measurement with DG voltage
standard and direct measurement wilh

certified reference material (CRM)

- GP-CH8 by comparison with temperature standard

Calibration Procedure :

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Snglory
{ ) Pornthippa Tameyaku!
{ ) Unnopphcl Harachai
(A Saithip Meangmai

Issue Date : 15 March 2024

The Uncertainties arc for a confidence probability of approximately 95%

may ot be reproduced other than in fuil, except with the prior weitten

cad of Corporite Services 3 - Equipment Calibration and Testing Se

A 0064529

Cert.No.: 24CH31¢

Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) (%) k
pH Electrode 4.008 4.01 149.4 0.0091 207
S/N.: - 6.286 7.00 -25.1 0.0083 2.00
6.986 7.02 -24.3 0.011 2.00
9.997 10.01 -199.5 0.0085 2.00

Function : Temperature Measurement

{*) Without adjustment

This equipment was connected with Temperature Probe;
- Model : -

- Serial No. © -

Dimension of probe

- Length : 103 mm.

- Diameter © 16 mm.

- Immersion Depth a0 mm.

Calibration Standard uuc* E Uncertainty of Coverage
rror

Point Temperature Reading measurement factor
(°c) (°C) (°c) {°c) (£°C) K
250 25.001 250 -0.001 013 2.00
300 30.001 30.0 -0.001 013 2.00
35.0 35,002 350 0.002 013 2.00

Remark - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty mulliplied by a coverage

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

-olo-
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A / Jiranatee Associates Co., Ltd. COF-046-67 5 Nov 24 5 Nov 26
Calibrator Particulate Matter < 10 um (PM,,) 3541
2 |U-Tube Manometer Dwyer 1221-36-W/M / Technology Promotion Association 24P1252 11 Apr 24 11 Apr 25
- (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) BGl DeltaCal DC1 / Innovative Instrument Co.,Ltd. 24-AFM-173 28 Aug 24 28 Aug 25
158850
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 22 Apr 25
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Dial Thermo-Hygrometer Particular Matter (PM, ;) Barigo, Germany - Technology Promotion Association 24H757 18 Apr 24 18 Apr 25
(Thailand-Japan)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C/ UAE Consultant Co.,Ltd. 04102024 4 Oct 24 4 Oct 25
42C-0508011076
7 |Nitrogen Dioxide Analyzer Thermo Fisher Scientific 42Cc/ UAE Consultant Co.,Ltd. 04102024 4 Oct 24 4 Oct 25
0517512000
8 |Standard Gases (Mixture) Airgas EB0162121 / Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific azi/ UAE Consultant Co.,Ltd. 15062024 4 Sep 24 4 Sep 25
1182920017
10 |Sulphur Dioxide Analyzer Thermo Scientific azi/ UAE Consultant Co.,Ltd. 09042024 4 Sep 24 4 Sep 25
1182920017
11 |Standard Gases (Mixture) Airgas EB0162121 / Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 2



List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model / Serial No. Calibrator
No. Calibration Calibration
Ambient
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo a8i/ UAE Consultant Co.,Ltd. 09092024 9 Sep 24 9 Sep 25
1201497732
13 |Carbon Monoxide Analyzer Thermo 4a8i/ UAE Consultant Co.,Ltd. 14062024 14 Jun 24 14 Jun 25
1201497733
14 |Standard Gases (Mixture) Airgas EB0162121/ Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31
2016PSIG
15 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 / UAE Consultant Co.,Ltd. 19092024 19 Sep 24 19 Sep 25
GAL13KSE
16 |Total Hydrocarbons Analyzer Thermo Scientific 55i/ UAE Consultant Co.,Ltd. 01102024 1 Oct 24 1 Oct 25
1182920025
17 |Standard Gas Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28
18 |Vibration Meter Vibration Level Instantel Inc. Micromate / Calibration Laboratory Co.Ltd Q24037354 10 Apr 24 10 Apr 25
Acceleration Level UM11058
19 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 / Innovative Instrument Co.,Ltd. 24-ACT-091 26 Jun 24 26 Jun 25
(Acoustic Calibrator) 107224
20 [Sound Level Meter Leq 1t Laeq 24 hrs Lamaxs Laso Larson Davis LxT1/ Electrical And Electronics Institute CP20240290EA 7 Aug 24 7 Aug 25
WEeesuniy 0007306 Foundation For Industrial Development
21 [Sound Level Meter Leq 1t Laeq 24 hrs Lamaxs Laso Larson Davis LxT1/ Electrical And Electronics Institute CP20240322EA 28 Aug 24 28 Aug 25
WHeesuniy 0007308 Foundation For Industrial Development

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 2 of 2



Cartificate M. L COF-D4E&T

MEASUREMENT (TEM
MANUFACTURER
MODELITYPE

SERIAL WUMBER

10 NUMBER

CONDITICN AS-HECEVED
CUSTOMER

RECEVED DATE
MEASUREMINT DATE
ASSUE DATE

ENVIRONMENTAL CONDITIONS:

CAMES
NSC—TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Top Lead Crifice
TISEH

TE-S5A

a5

UAFEFM 1777561
Usad itwm

Urdted Anahyst and Engineering Consultan
#1 e Udnmek 41, Subhuvit Road, Bang:

Banghak 180

{5 Now 2024

Amémnt rrndition in the laboratary are 35 fallow

Temperature
Relathe Hursidity
Atmnsphenc Frissns

CALIRATION CONDITION:

Hoela ©
550+150 R

1010 410 nFa

24 hours ot ambient conddtions.

Uncertuinty of Miasurement:
The reported e -

The aunrage valies dueing Mezsubament g 137 T and 49.7 %AH

NOTED: The cavtyficots i volld anly b e (e cafibeted on it and ploce of cofihnation,

TASLLATION OF RESULTS:

Thi table an et page ghe 19 et values.

Caltorated by

Approved signatry; |

THI5 CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IM FULL UNLESS PERMISSEON FOR NEWOM

IN WRITING FROM THE LABORATORY

THE LINDE &
Certificate Of Analysis
pecial Gases Mishire
Custome: Details
Hame: Aderess Tustomer Tag b |
Urated Ayt B Engrasering Co,, L1, 5ni Udomyuh 41, Sakhumit R, o
Chek, thet Sva Khaeng, dangko
Centificate Details
Hambe 338420 Dt ol 4-hug-2050 Eapiry dete - J0dd
Wazerial Detaily
Preduction Oides: 061442 Maleral Coge: ADOA0D-AL-F4 Daz24d
Fay cntend: Genm Fling pressute: 137.0 b
Cylinder (romes LNDE Cybinger tatirial Alaminum 5L
Labagatary Report
Anafyic! Resolt

. Nnminal L . el P———

Component Cuxcaniriiion #ralyss Eesidl Uncerto: Methad o Yy Hesay Date
Methang 460 ppm 1.8 ppm + 1N el 18] 1p 52 18- 2000
In it

Uefevence Stondard uved in Assay
Grlererce Stands L Expay date

wethang
I Nilgen

Instument,/Make, Madel

e (e
2 i

Amlytion instruments sed in Assay

Anadytical Prive e

FTR Spectrometers Nicolet 550 FHR-CHE
Tecommend usage condition
Minimum utilizstion.  SRof o of beloie eapire date whichever tnmes fest

Sinrage condilion Keep in wi

d srcune aiea

Comments

‘when eardering. plerase quote the material numes

Fate:
148 ipuadis rapr e i st s
arnsedaie it e P iacsals Dy e

oot V14l ook be st st opt 1 140
1t i (el e e

Signiatoty 101 and on B2l af Ll

15 TION £3/2 ] 8 MAEAN A 6 e
Sirnant e, 1030 ) 5 TR i) 14T
et 4 ] % Wik Gl S 34

e 4] 35T

S o) BT

o

Thiailand) Lo, (14,

b
1,101 e

Linde {Thafand) Public Company Liminss

0" e o & 31 R 55 ke
R, formapiibay 1150, 00 (IR BT O] D
Wl 104 M 1 e, Ay, kg 41300

Pk UM ST e AT

Lanms‘lu'n'wqu

|
NAC

COF-046-67 Fage 3 of 2 Pages

o Curtificata of Calilirnti

WEEASURERENT RESULTS

Table 1! 7

Plate

Ceersitior

Ungnrtanty {8

it nf g SEanitard calibration data

Flaw rate. Preswure | Temperaturn | fTemperatars | Ap meter | ap, Orfice : |
[Pal Tai [Tm] v
o

m'fmin mmHp | by - T

T}

10417
00814

n.a9sEs

eneffic

0015 m'fimin

Tatile 2: The reslts of g actuul caliration dsta

| a_orifice Starndard Fiew (]

Fiow rate Pressare | Tomperamre | Tempersturr | Lp meter
1Pa] ITal [Tmi ¥
immbig € * mby P
2841 57320 1708
61114
ayam

30,360

1rves3

-0.01838
Carrelation coeflicient 1) (X
Untartsinty |1 = 2} ams  mmin

**4grict of Certificate of Callbration***

enaslumun

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER INSTANTEL
MODEL / TYPE i T2IAIG01/T2IAI30L

UMIUSEUMIT058

SERIAL NOu
CLID, NO. 1 232000350
JOB CONTROL NO. : 240406037354

CALIBRATION SERVICE Z IN-LABORATORY Ej ON-SITE

CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONS
K1 SO0 UDOMSUK 41, SUKHUMVYIT ROAD,
BANGCHAK, PHRAKHANONG, BANGROK 10260

W ISSUED : 10 April 2024

DATE OF RECEIVED : 0f April 2024 i%

e report of culibration shall ot be reproduced except in full without appraval of the Calibeation Laborstory Ca., Lud,

Calibrated By : Suwit Phuanbusabong
Calibration Enginecr

-

Approved By : Mongkol Yotsoontom
Authorized Signatory
10 April 2024
This Calirstion Certificats ducuments the fraceshility to mutionsl standaris, which realls the wnils of mrasuremest sccording to the

Tnrernatiemal Systun of Uniss (51)

Certifieate No. Q24037354

F3-011-405/12-23

@ciccubbiation
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CALIBRATION LABORATORY CO., LTD.

g

V611,14, 55 Boi Penmnrt Marssul 79 Yank &, Prassrt Mamikd R Lastahrao, Bangh

Faw; UZ-5TR-I67T  wwwoa-lsboanoryom  E-ved saaffca- lborory.com

CLC CLC
Aceredited Aczrediied
T WO/ I | PEEn
i : RE: . NIDITION
REPORT OF CALIBRATION CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL €O
MEASUREMENT RESULTS ¢ { X ) without adjustment ( J adjustment
FOR CALIBRATION DATA
NOMENCLATURE - VIBRATION METER I, ACCELERATION RESULT : :
FACT ! ; Test point STD Reading | DUC Reading | Correction Uneertainty
MANUFACTURER . INSTANTEL S
(g) { Frequency ) gl (2) (3] (%ol )
MODEL / TYPE T2IAL601/TZIAZINL ¥
03 S0 Hr 0,300 0.24% +.008 19
SERIAL NO, t UMILIOSEAUMIIOSE
I 04 01z 1400 0.394 006 L6
DATE OF CALIBRATION . 3 -
e e 05 S0z peak 0500 0493 +0.007 L6
(00 0493 0007 25
ENVIRONMENT CONDITIONS @ i 50 He —
1,700 0,692 008 18
Tempreritiors (k% o TR Welutive Humidity 55 L 15 %RH [ 134 A0 1ix 0
(%} 100 Hz 0300 0.296 0,004 14
PROCEDURE 1S
1060 Hz 0400 0,395 HLODS L6
Pl imsttuament wi caliitaten unber prisce CLCATPEE-O8 bl n 150 1606328 i calibratiin guiideline 04 = = =
500 [ i ;
Tl ealibsratisn witn pecharmed by using Digieal Multimeser, Uné i Cuuue (%] 160 M peak -
3005 2,
Aicebermister snd Mensizing Amapliier which nmbained by il Coliimtiin | issemiony Cin, Lid i 100 Ha 0.600 0,554 H
(% 100 Hz a700 0693 +0007 25
REFERENCE STANDARD 1S

I Mubfimetes, Wivetel Misle] 128] 8524

2, VELOCITY RESULT

2l rial Connder, Hewlen Packord Mudel 53154 S0 24384 | 041 Test point STD Reading | DUC Resfing Cuorrection Ungerminty
Mode +

b Accekerometer with Measiering Amplifies, Brued & Kjper Minde) § 28 5N IWTO LR, 2434488, e ) | Frequeney } { s} { mmi ) 1 mavs ) T % ofnde )
+01 (B

TRACEABILITY : 3 =0 HE ke = !

1. The mesiurdnients =r foable u Intermational Sysiom of Uikits (510, b vl Ratio il Thaiband Lid 4 50 He 4000 i bililid i

Ul Moo U5-0310133, De Date 21 iy 325 5 50 1s peak 5.000 4362 HE o

2 The mesiurements e s T Insernatinal Sysem ol Uni (51, o Aeronmaitical Rastin of Thaiksnd Lid 4 SOtz 000 5939 ~0.061 AL

Ternifiane S, (17-01 S92, Thae Darg 04 Descerber 2074 - o 08 5034 0076 L8

1. Tha measur raceable 0 latermativni] Syaem ol Lsts (510, threagh Natienal Inetiate of Matrobogy O Thadlaml) 5 100 Hz 3000 1063 <0017 L&

Certificene %o, AV-IST-23, Do [hate 20 Sepomber 2024, = O 4000 3912 0.8 1.6

UNCERTAINTY : = a0 1z peak 5000 1.0%6 0044 L8,

Thi repinsind exguundedd univettuingy ol weasinerg is stale on the starband uncertiiity 67 aséibiceshent malliplicd p” 100 Hz 6.000 5028 HL7l 1.5

by the civerage liclur 4= 200 which for ani 4 yuvaige prisbatnlity of spprosipately 95 Fe= 100 Hz 7.000 6919 .01 L5

1 b e cvnluniad avcomding K the "Exalution af the Unoertaiity of Men et i il sderatnn (EA-402 M-20225

Cerifieate No, Q24037354

F3-01 10871323 sy
e Certificate No. QU403T354

0 4
F3a11-0512-23 padte =

nasluau v
R

accallimatin eciccgibention

wnanslamu

IR A IV RS TRUMENT CAL AT § A

CALIBRATION LABORATORY C0.,LTD.

11 14, 55 Sm Pramart Manyki 2

I L D I LT £ | R AT N

=0 RO 1 sl AR |1 EARN I A

Tal, (22453 ¥i¥ Fi PRAKAN PHOVINEE H EEEATE A ME:
c".&.E m SR ] AN AT L
G e
Certificate of Calibration
CALIBRATION DATA Customir
3. DISPLACEMENT RESULT Nauimie UNITED ANALYST AND ENGINEERING Certificite No. - 24-ACT-001
Test polnl G STD Reading | DUC Reading | Corection | Uncenainty CONSULTANT COLLTR Tespuist No - Reg-2024-1 350
tmmi | {frequency ) { mm ) Cmm ) (om) | E(Mornip) Addiesn 1 Sof Lidamduk 41, Sukhumvil Rosd, Bangehal,
003 s Ha 0,030 0030 0.000 15 Prokaneng, Hangkak 10260
044 501 a0 g a0 . Uit Unifer Calibistion Detuils
00 50 Hz peik i 0as0 00 2] Mesisrement itém Avustic Calibrar Class !
(Y3 st Hx 0,060 0039 45001 18 Maniafictirer SVANTEK Riinige : 94 |14 0 | 1NN e
0 50 11z 0,07 0460 +00m L Woel SV s s - Uised
003 100 Hi 003 0038 4 5 Kerial Mustiber 107224
04 100 He 0.4 sl 0000 21 i UAEEFM. | 712584
S Lt puik i L) o s Calibration Environment snd Detalls
() 10078 0060 ik b A Temperatirs i T
07 100 Hx 0.070 0469 #1001 L8 Humsidily 50020 SR )
Nile. The Seope of Accredited ANAB Cenificate No, ACDM-2414 Versin 012 Page 1.2 0f 67 L T

* means Calilirations marked " Not ANAB Aecredited * in this Cenificate have bicen included for completeness. Reccived Dute 24 fume 134

Calibeation Dute 26 June i34

Logstion of Culibration 1 LAB | Acousie

Calibration Trocedure - In-house method CP-ATUT-02 based on |EC 60942:2017 Electroncoustics « Sound calibritor

This report |s valid for the above stated instrunicat/s only.

Reference Standard Model Serlal Number Tracenhle Due Ualibration
Sound Culibrawr SV 35A L EEl 12 Jupe NS
THD Muliimeter EE] 1047765 NIMT i Junney J0123
Traceability Thibs certificale providoes v ol i l | nationnd stancied. gnd 10 the

reafizanon of the inmernsionn) System of Unie (510,
Nate
##2 End of Certilicate ¥ The reported uncertainty is based on stundard wnceraimy. multiplied by the Covarnge Fucfor & =2, proviting o level of

confidence approximately 45 %

Calibrated By ; Approved By :
Mr. Noppadon | unngan Wir. Pacii Mathavomn
Q2037354 Service Calibratin Engineer Calibration Engineer Superyison
Certifieale No,
dof 4 Tssme Date : 20 June 2024
F3-011-05/12-23 pagge

o onasluAIUAN

FI BT T W 8 Wi i 576,38

T e e S e LY

avclecalibiazian
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Certificate No
Request No
Saund pressure fevel Calibration Results @ Withour A,
Calibration Range Witheut Addfusinsent (dil ] Uneertainty |
amy Meamred | Drvioted valus T st {4am)
5 B 0 M 04 52 14 135 Pass
114 dB 1o H, 1 [ 0,13 0.2 Pas
Freguency of Sound pressare level
| Calibration Range Without Adjustment .I neeriainty | Aceeptaner Hmit |
} % B Result
{Hz} | Meusured (Heb|  Deviated Messured [£%) Class 1 (%) |
I I H. | .00 [ U i ) Pa |
| I (L]
Total Hurmanie Distortion plus Nodse of Sound prossoee kevel (THINS %)
Calibration Range Withoat Adjestment Adjustment Uncertainty | Acceptance limit T 1
(Hz) Measared (b Mensured (%) {4%) Class 1 {= ") b

Funetion

Muslmumepaemitied

Uncertalnty of men

romeni

! wna'n'l:imuqu

ELECTRICAL AND ELECTRONICS INSTITUTE «@A
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, “‘“ﬁ
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

e

ASCAISINS 17028
CALIBRATION D138
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240290EA
CP2024070253

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
UAE.EFM.039/2566

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
5 - 6 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:
( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Flectrical and Electronics Institute, Foundation for Industrial Develogm&nt.
.
o {BnEITRATUAY

Certificate Na

Request N

MNommal

End of Calibration

asnansluniunu

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240290EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
ID No.: UAE.EFM.039/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50+15) %

Pressure: (101.3 + 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

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

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)[Programmable Attenuator PA5S 2755 EF-0040-23 1 October 2024
4)6.5 Digit precision multimeter 8846A 9610014 (B20230200EA 15 November 2024
5)[Pressure humidity and CL1-P240023 24 March 2025

PTU301 13950483
Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity and PTU301 3950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
(CB20240035EB 13 February 2025
P I 9
)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024

F-CAL-004 Ed.1

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
naslumuAy
Page 2 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE -) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT N FOUNDATION FOR INDUSTRIAL DEVELOPMENT

T TR T

Certificate No.: CP20240290EA Certificate No.: CP20240290EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise Function : 5. Frequency and time weighting at 1 kHz
2.1 Microphone Installed 5.1 Frequency weighting at 1 kHz
Measured value Frequency Measured value Deviated value Acceptance limits
(dB) Weighting (dB) (dB) (dB)
28.8 C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
2.2 Microphone replaced by the electrical input signal device Z-weighting 94.0 0.0 +0.2
Frequency Measured value
Weighting (dB) 5.2 Time weighting at 1 kHz
A-weighting 28.7 Time Measured value Deviated value Acceptance limits
C-weighting 28.4 Weighting (dB) (dB) (dB)
Z-weighting 34.5 Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen) LAeq 94.0 0.0 0.1
Meter free-field acoustic response at a level of 84 dB.
Frequency Deviation from various Frequency Weighting Response Curve Function : 6. Long-Term Stability
C-Weighting A-Weighting Z-Weighting Acceptance limits Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
(Hz) (dB) (dB) (dB) (dB) Time Period to Reference Record SPL at Deviated value Acceptance limits
125 0.1 0.0 0.0 +1.0 Apply Signal SPL Conclusion of Time
1000 -0.1 -0.1 -0.1 +0.7 (min) (dB) Period (dB) (dB) (dB)
8000 -0.4 -0.5 -0.4 +1.5;-2.5 30 94.0 94.0 0.0 +0.1
Function : 4. Electrical signal tests of frequency weightings Function : 7. Level Linearity on the reference level range
Weighting network response with relative to 1 kHz. 7.1 Level Linearity on the reference level range, Upper
Frequency Deviation from various Frequency Weighting Response Curve Anticipated Measured value Deviated value Acceptance limits
C-Weighting A-Weighting Z-Weighting Acceptance limits Value (dB) (dB) (dB) (dB)
(Hz) (dB) (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
63 0.0 0.0 0.0 +1.0 99.0 99.0 0.0 +0.8
125 0.0 0.0 0.0 +1.0 104.0 104.0 0.0 +0.8
250 0.0 0.0 0.0 +1.0 109.0 109.0 0.0 +0.8
500 0.0 0.0 0.0 +1.0 114.0 114.0 0.0 +0.8
1000 0.0 0.0 0.0 +0.7 119.0 119.0 0.0 +0.8
2000 0.0 0.0 0.0 +1.0 124.0 124.0 0.0 +0.8
4000 0.0 0.0 0.0 +1.0 129.0 129.0 0.0 +0.8
8000 -0.1 -0.1 0.0 +1.5,-2.5 134.0 134.0 0.0 +0.8
16000 0.0 0.0 0.0 +2.5; -16.0 139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
L} L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA Certificate No.: CP20240290EA
Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 10. Overload indication
Anticipated Measured value Deviated value Acceptance limits Measured value (dB) Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB) Positive Negative
94.0 94.0 0.0 +0.8 one-half cycle one-half cycle (dB) (dB)
89.0 89.0 0.0 +0.8 142.6 142.6 0.0 +1.5
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8 Function : 11. High-Level Stability
74.0 74.0 0.0 +0.8 High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Zzg 238 88 zgg Tl::pr;giog :;F Reference SPL Co:celz ::nszlf' 'T;Tme Deviated value Acceptance limits
59.0 59.0 0.0 +0.8 (min) (dB) Period (dB) (dB) (dB)
54.0 54.0 0.0 +0.8 5 139.0 139.0 0.0 +0.1
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8 Uncertainty of measurement
39.0 39.4 0.4 +0.8 Maximum-permitted  uncertainty
. Uncertainty
Function of measurement
Function : 8. Tone burst response (dB) (dB)
Time Tone burst Measured Deviated Acceptance limits 1) Indication at the calibration check frequency 0.30 Not applicable
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 2) Self-generated Noise 0.10 Not applicable
200 136.0 0.0 +0.5 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
Fast 2 118.8 -0.2 +1.0;-15 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
0.25 109.7 -0.3 +1.0 ; -3.0 1) Electrical signal tests of frequency weightings 0.20 0.20
Slow 200 129.5 -0.1 +0.5 5) Frequency and time weighting at 1 kHz 0.20 0.20
2 109.8 -0.2 +1.0;-3.0 6) Long-Term Stability 0.10 0.10
200 130.0 0.0 +0.5 7) Level Linearity on the reference level range 0.30 0.30
LAE 2 110.0 0.0 +1.0;-1.5 8) Tone burst response 0.20 0.30
0.25 100.9 -0.1 +1.0;-3.0 9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
Function : 9. Peak C sound level 11) High-Level Stability 0.10 0.10
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB) Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Complete a sound calibrator.
cycle 1354 1348 06 20 2. The acceptance limit is for the deviated value.
Positive 1344 134.0 04 +10 3. Acceptance limits was IEC61672-3:2013 Class 1.
half cycle 4. The coverage factor k = 2.00
Negative
half cycle 1344 1340 04 =10 - - End of Report - -
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE A,

P
FOUNDATION FOR INDUSTRIAL DEVELOPMENT m
i
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, “/zms
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 MRCIISERS s
CALIRRATION 0519

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240322EA
Operation No.: CP2024080293

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 9 August 2024
Calibrated Date: 22 - 26 August 2024
Issued Date: 28 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

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

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA
Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
ID No.: UAE.EFM.040/2566

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa

Method of Calibration :-
IEC 61672-3:2013.

. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity an.d PTU301 13950483 CL1-P240023 24 March 2025

Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity an.d PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025
(CB20240035EB 13 Febr 2025
7)|Performance Audio Analyzer UB9038 | MY56510003 ebruany
(CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibratiol
Function : 1. Indication at the calibration check frequency

Certificate No.: CP20240322EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

29.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.0
C-weighting 28.9
Z-weighting 35.5

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5,-2.5

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5; -2.5
16000 0.0 0.0 -0.1 +2.5;-16.0
'
enanslumuny
Page 3 of 6 F-CAL-005 Ed.1

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
enasluemuAy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: CP20240322EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240322EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240322EA

Calibration Report

Function : 10. Overload indication

Measured value (dB)

Deviated value

Acceptance limits

Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.0 142.8 -0.2 +1.5

Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at

Apply Signal Reference SPL

Conclusion of Time

Deviated value

Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement
. Maximum-permitted uncertainty
Function Uncertainty of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 1359 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.6 -0.4 +1.0;-3.0
Slow 200 129.5 -0.1 +0.5
2 109.8 -0.2
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.8 -0.2
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 06 20
cycle
Positive 1344 1360 04 10
half cycle
Negative 1344 1361 03 10
half cycle
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Certifigatale. : 2471251

Page: 1of 2
Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.077/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.
1) Pressure Calibrator PC106P 1189

Certificate No.
MP-0176-23

Due Date
12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by : ~ Suksan Khankaew
Issue Date : 17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ 1Sura Suwannasri
[V/] Attapol Panurach

tanms‘laimuqu

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor k = 2.00

- - End of Report - -
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Cert.No.: 24P1251
Page: 20f 2

Resutt of callbration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

Range: 0 inH:0 to 36 inH0
Scale Interval : 0.1 inHzO ( The Second Estimate )

UUC Indication
Acplled Pressure  High-portside  Low-port side Ae Eror
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.05 -7.05 14.10 0.10
16.00 8.05 -8.05 16.10 0.10
18.00 9.05 -9.05 18.10 0.10
20.00 10.05 -10.05 20.10 0.10
22.00 11.05 -11.05 22.10 0.10
24.00 12.05 -12.05 24.10 0.10
26.00 13.05 -13.05 26.10 0.10
28.00 14.05 -14.05 28.10 0.10
30.00 15.05 -15.05 30.10 0.10
32.00 16.05 -16.10 32.15 0.15
34.00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 36.00 0.20

The uncertainty of measurement was + 0.11 inHz:0O
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-
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Certificate of Calibration
Certifieute Na © 24-AFM-171
Namg UINTTEL ANAL VST ANT! PRGINERRING CONSUL TANT 00, | TD Request No ; Reg-2014-1437
Aalidress W18 Lok 31, Suklus i Rowd, Hangehak, Prakaneng, Hangkok
Jo2e0
Lt Usniber Cadiratian Detsils
Medsurement fem Aur Flow Moter
Mamifaciurer B Aceuracy - 1T O Reading
Mided Pl tal 0L Semvor Mae|
Semial Nisnber (BT Semor Seria] Namher
[IE] UAEEFMO18 24| Insgrusmend St Used

Locanon of Cobibratons @ LAR 4 AIR VELOCTTY METER

Ll stlnn Environment amd Detally

Tempeniure pi At
Fumidity SENHH 2 20 SRH
Baromein Prewnre 1002 = 10 W
Received Dade 15 August 20024
Ualibrativn Dhise 18 Anguest 2024

Calinranom Frocedune Tn-bmane methodd 1A FM-01 by ©omparson techmigue waith Sondand Primory Fling Calibiaioy

Refersnce Standard Mudel Serial Number | Trueshle Thie Culibiration
Al Flow Meler Girldheutar § High fow 18501012012 Senvilyne 1 August 2075

Temqerntury melce Gr il TR0ET Carehin | Mareh 2025
Fiessure meter CPG0 4| DIUKEA V651882 TA 9 Norvensher 2024

Traceahility :

This Certsficate Is traceable to 51 Uit through Sensidvne AJLA Accreditition Na. 388301

Nete :

The reparted uncermangy i hased on sundard uncenminy mutupbied by the Covenge Fuoar = 2. providisg 3 level of confidence

upproiimmely 9995,

WMr. Noppadon, Lusmgan
Service Calibraticn Edgincer

M Facii Mathavom
Calitration Engiseer Superyisor
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INNOVATIVE INSTRUMENT CALTHEATION LAR
INNOVATIVE INSTRUMEST CO0 LTI AEAD OFFICE

T MO0 13, SO1SUNTINAKORN |1 TAMDON BANG KAED,

THCE ARG B T FRARAN 1 o A IS
AMPHOE BANCG PHLISAMLUT PRAKAN PROVINCE 10540 THAILAND ¥l
TEL (e 20 eR80l | FAN (0021 | 67140

Certificate of Calibration
Custanser Certificate No & 24-TPM-140)
Nime UNITED ANALYST AND ENGINEERING Roguest No ¢ Req-2024-1833
CONSULTANT €0, LTD Page : 12
Adibrews B 5o Udiineuk 41, Sibkhimias it Road, Bangehak,

Prakanung, Bungkok 10260

Unit Under Calibration Details

Calibration Parsmeter  © Teémperalure

Irrstrimmend Nme Alr Flow meter Rongo Calibration 20 °C w50
Munafisgturer Bl Typeof Senwor -~ RTD

Moded Delia Cal D' Senson Dinmeter fmm) - 4

Serii| Nuniber 15KES) Catibration Position {mm) - 43

Resalution 15 R Instruenant Satus | Lsesd

153 Number UAE EFM 032561

Cnlibration Envirsnment and [etails

Temperatare BCLIC
Himnidity 55 YRH 2 15 %RH
Reeeived Dale ES Augus 2034
Clalibrated Daie 2-Augus J024

Cirlibeation Procedure l-bouse method CT=TPM-01 by Comparisin weih Standand Thermuometer

Reference Sinndard o . - - "
Drigitul Thermometer with Sensior, Monufacturer: GINGIVGINGO, Model: GT1 RTDLO0, 881
BRONEST, 10 02-TPM Which was calibrated on | March 2024, Calibrmon Certiffeate No: 1 QRI4-4478

Traceability This Certificats & traceable b S1Unit through Oriulity Rebom Co_ i, NSC-ONSC Acereditation No.
Calrbruion 0202

Nuote

The sepired ancertamty m based on stanberd uncertsmty:multephied by the Covernge Factor &2, providing o level of confidence

approwimately 95 %

Apyfieed Brs -

Mr Noppadon Luangory

Technical Munngzr
Issue Date : 29 August 024 o
wenanslunaunu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
" ' WMD) ] CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 1

& - \ 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '1&/.;\“:
T A

TEL. 0-2717-3000-24 FAX. 0-2719-9484 T gt
CALIBRATION 0088
' Certificate of Calibration  Certficate No.: 24P1365
Page: 10f2
1o i
Equipment : Aneroid Barometer
N— i 1A Wiy Cmrbiten Voo Maliifacturer: Barigo This certificate may not be reproduced other than in full,
o except with the prior written approval of the head of
— Model : - Corporate Services 3: Equipment Calibration and Testing Services.
il : . Serial No.: -
1 I
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Iltem

Received Date: 05 April 2024
T Calibration Date: 22 April 2024
wr | wd | ¢ Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
I o . a Ambient Temperature: (23 * 2) °C
L | v 1 I Relative Humidity: (50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
03 i i I Phrakhanong, Bangkok 10260
= | g —_— Atmospheric Pressure: 1007 mbar
e 54 _ 1 Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
re—————— Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
ol i 11 a guidelines.
b X . g = | Condition of this result of calibration
el - - 1 e 1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

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

4.Scale and conversion factor is 1 kPa =

50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the i System of Unit maintail through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suksan \pp ignatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

wnansluemuAl enaslupIunu

AT

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3\\‘://’1

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %_, E=HRA

534/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7=
;e

TEL. 0-2717-3000-24 FAX. 0-2719-9484 it BT T TR
Cert.No.: 24P1369 Ao nise
Page: 2 of 2 . - . "
Certificate of Calibration  Certificate No.: 2att757
Page: 10of2
Result of calibrati Without adj Range: 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate ) Equipment : Dial Thermo-Hygrometer
Increasing Pressure o tacti: BaiigD This certificate may not be reproduced other than in full
Applied Pressure (mmHg) | 718.40 | 729.71 | 74061 | 751.07 [ 761.97 | 773.05 | 786.91 except with the prior written approval of the head of
UUC* Indication (mmHg) | 720.0 | 730.0 | 740.0 | 7500 | 760.0 | 7700 | 780.0 Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Error (mmHg) 160 | 029 | 061 [ 107 | 197 | 305 | 691 Serial No.: N
Dy ing Pressure 1D No.: UAE.ANV. 132/2550
Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44 v . i) T
UUC" Indication (nmHg) | 780.0 | 770.0 | 760.0 [ 7500 | 7400 | 730.0 [ 7200 j
Error (mmHg) 691 | 299 | .71 | 069 | 013 | 065 | 1.56 Received Date: 05 April 2024
Calibration Date: 10 April 2024
The uncertainty of measurement was + 0.24 mmHg to 18 April 2024
* UUC = Unit Under Calibration Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

The reported uncertainty of measurement was based on a standard uncertainty multiplied Ambient Temperature: (25 * 3 ) °C

by a coverage factor & = 2, providing a level of confidence of approximately 95 %. (50 20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: =
Bangchak, Phrakhanong, Bangkok 10260
-00o-
Procedure used: Calibration were using in-house calibrati CP-H02 rding to
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Con

n of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Ce ate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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

3.This Certification is traceable to the i System of Unit maintai through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

cali by: Chakit j \pp ignatory :
Issue Date : 18 April 2024 [v ] Chakrit Waewwanjua

[ 1Viporn Tantiyawutti
[ 1Unnopphol Harachai

tenanslunugy enaslunaugy
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ME United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
o s o Tel, D 2763 2828 Fax 0 2763 2800 www com E-mail com

MULTI-POINT GAS TEST REPORT

Cert. No.: 24H757 [SsUD=LSIOCLY 2024
Page.: 2 of 2
Equipment : Gas Analyzer (NO: Model : 42C
Result of Calibration:- Without Adjustment auip! fyzeid(NC2) . .
pe— o Manufacturer : Thermo Electron Corporation Serial Number : 42C-0508011076
Function: Humidity Measurement. -
Reference Standard uucr Uncertainty Standard Gas Concentration Dilutor Detail
Temperature, /¢ Humidity: Reading Error gl-Measurement Sulphur Dioxide (S02) 4289 PPM  Manufacturer : Thermo Scientific
) (%R H.) (6R.H) (6R.LL) (%R L) Nitric Oxide (NO) 46.77 PPM  Model : 1461
i A X 1.6
izg gg ; 21 ?2 17 Methane (CHa) - PPM Serial Number : 1180540071
i ) ' ) Carbon Monoxide (CO) 965.9
250 300 28 =Y 18 Cylinder No. : EBO159156
Expiration Date : Nov 6,2026
Result of Calibration:- Without Adjustment
Function: Temperature Measurement. Multi-point gas test data
Aulti-point gas test data
Standard uuc* Uncertainty Reference Value (ppb) Analy:er bD;splay Difference Error | Percent Error |  [% Error ]
Temperature Reading Error of Measurement v 1 Z 0 ':)po 500 500 500
o o o o ev ero . . . . .
) 62) 4e) e Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
20007 205 (4E) 972 Level 3 [40.00% 200 200. 50 25 .25
25032 255 0.468 'y Level 4 [60.00% 300. 300 80 .27 .27
29.997 30.0 0.003 0.72 Level 5 80.00% 400. 400. .00 .00 .00
35.010 35.0 -0.010 0.72 Remark : Measuring Range 500.0 ppb Average Difference (%) .28
40.019 395 -0.519 0.72 :Acceptable Limit £ 5%
y e Multi-Point Gas Test Chartl
UUC* : Unit Under Calibration 450
The reported uncertainty of measurement was base on standard uncertainty multiplied 3 400 -
by coverage factor k = 2.00, providing confidence level approximately 95%. 13 igg
g
g 20
-000- S 200
5 o
g
£ 10 i
50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
()
'
enaslumuay Page 1ol enaslaAuAN
MEI United Analyst and Engineering Consultant Co., Ltd. Ail-gas
3 Sol Udomsuk 41, Sub it Aicad, Bangchak, F Bangkok 10260 e T
oot Eoas o Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail com ! J

MULTI-POINT GAS TEST REPORT CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD

AIR LIQUIDE (THAILAND

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer : _ Thermo Electron Corporation Serial Number : 0517512000
Standard Gas Concentration Dilutor Detail -
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific :‘ E;a o
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 - -
Expiration Date : Nov 6,2026 ANALYTICAL RESULTS
Componant Requested Actual Protocol Total Ralative Assay
Concentration Concentration Mathod Uncertainty Dates
Multi-point gas test data . . o1 y 7

-

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Type LotiD Explration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25 [

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

450
~ 400 469
3
g 30
=
Ew
g 20
H » o 2 . ——
5 20 = ANALYTICAL EQUIPMENT
g w0 InstrumentiMakeModet Aniatytical Principle Lazt Multipolnt Calibration
H
2 0 e = o

50

0 =57

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
| L r——
Approved for Release Page 1 of 1
Page 1ol enaslamuA
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A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail com

]
e

A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100. .80 .79 .79
Level 3 40.00% 200. 200. .60
Level 4 300. 300. .90
Level 5 400. 400. X .
Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5%
450 t Gas Test Chart

= 400 406+

2 w0

=3

F a0 =

g w0

S 200

EY

£ 100

50
0 /
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Caleiilate by Approve by |
Page 1ol enaslamuA

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

LlaU THAILAND

MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920017

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100. 100. .80 .79 .79
Level 3 40.00% 200. 200. .60
Level 4 300. 300. .90
Level 5 80.00% 400. 400. . .
Remark : Measuring Range 500.0 ppb Average Difference (%, .2
:Acceptable Limit + 5%
450 int Gas Test Chart

= 400 406+

2 0

=3

F a0 =

g w0

S 200

EY

£ 100

50
o b
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
.- Calculate by
Page 1ol enaslaAuAN

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

v an Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mall com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : 1201497732
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
. i 5 Methane (CH4) = PPM Serial Number : 1180540071
= = Carbon Monoxide (CO) 965.9 PPM
2 AN i o Cylinder No. : EBOL159156
C 4 - 2 ¢ Clui rotocol Total Relative
Component : i Ptho‘é‘ i nm’im‘y Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppm) Analy::'r):l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 . .0 .0
Level 2 20.00% 10.0 10.6 . .7 .7
Cylindst No Unceetality Level 3 [40.00% 20.0 20.5 . 4 4
- - = Level 4 [60.00% 300 30.9 . 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.20

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

50
E
£
ANALYTICAL EQUIPMENT 3
Anatytical Principle Last Multipolnt Calibration a
= TR §-
£
<

0

0 50

Reference value (ppm)
—— Analyzer Di

pproved for Release Page 1 of 1

: Page 1 of 1 enaslupuny
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

e Tel D 2763 2828 Fax 0 2763 2800 www. com E-mail com
MULTI-POINT GAS TEST REPORT
Test Date : June 14,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : 1201497733

Standard Gas Concentration

Dilutor Detail

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

THAILAND

Date:  Jul 06, 2031
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071 ) o s
Carbon Monoxide (CO) 965.9 PPM = =
Cylinder No. : EB0159156 - P TICAT RS e
- Componant squested i rotocol ‘otal Ralative
Expiration Date : Nov 06,2026 Concentration  Concentration Mathod Uncertainty
Ty .
Multi-point gas test data
Reference Value (ppm) Analy::'r’:l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 120.00% 100 105 0.5 48 4.8 CALIBRATION STANDARDS
Level 3 40.00% 20.0 20.5 0.5 24 2.4 = : - ;
Cylinder No Concentration
Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 b
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.02
:Acceptable Limit + 5%
Mull it Gas Test Chart
50

H

&

s oy o e

a ANALYTICAL EQUIPMENT

a8 Anatytical Principle Last alnt Calibration

s :

2

<

0
0 50

Reference value (ppm)

—+— Analyzer Display

Annrous by

Approved for Releass

Page 1 of 1
Page 1 o enasluemuAy i
= United Analyst and Engineering Consultant Co., Ltd. RE United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
oot Eoas o Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail Lcom LATES ML BOLTISI  Tal, O 2763 2828 Fax 0 2763 2800 www, com E-mall —
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 19,2024 Test Date : Oct 1,2024
Hydrocarbon Analyzer Model : APHA-370 Hydrocarbon Analyzer Model : 55i
Manufacturer : HORIBA Serial Number : GAL13KSE Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920025
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) = PPM  Manufacturer : Sulphur Dioxide (SO2) - PPM  Manufacturer :
Nitric Oxide (NO) = PPM Model : Nitric Oxide (NO) = PPM Model :
Methane (CHa) 39.8 PPM Serial Number : Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM Carbon Monoxide (CO) - PPM
Cylinder No. : D824432 Cylinder No. : D824432
Expiration Date : Aug 4,2028 Expiration Date : Aug 4,2028
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) D.:;:;y(z:;m) Difference Error |Percent Error| [% Error ] Reference Value (ppm) D.:;:;y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 [zero [ 0.00 0.51 0.51 0.51 0.51 Level 1__[zero I 0.00 0.46 0.46 0.46 0.46
Level 2 [80.00% | 40.00 38.88 -1.12 -2.88 2.88 Level 2 [80.00% | 40.00 39.54 -0.46 -1.16 1.16
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.70 Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

50

P

H /38-88

g

2

?

<

10

. s vivem) 2| oy °

-Clll:llllih by “Approve by |

Sep..2028

Page 1 of 1

enaslamuA

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart

50
go
£ Bo.54
Ed
a
5
P
<
10
o 526
0 Réfrence value (ppm) 20 —s— Analyzer Display 50

P

Page 1 of 1
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List of Instrument Certificates for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer SMo.dLe:\l/ Calibrator Certification No. Date of Calibration Due date of Calibration*
erial No.
1 |Analytical Balance Fat Oil and Grease Mettler Toledo AB204-S/FACT / Technology Promotion 24MM292 11 May 24 10 May 25
1129361010 Association (Thailand-Japan)
2 |Analytical Balance Total Dissolved Solids Mettler Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25
C210685394 Ministry of Industry, Thailand
3 |Analytical Balance Total Dissolved Solids Mettler Toledo XSR205DU / National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25
C009071872 Ministry of Industry, Thailand
4 |BOD Incubator Biochemical Oxygen Demand ARCO UcCd4-1320 / Technology Promotion 24TM1114 11 Jul 24 11 Jul 25
- Association (Thailand-Japan)
5 |DO Meter Biochemical Oxygen Demand Ysl 4010-2w / Technology Promotion 24TW222 17 Oct 24 17 Oct 25
20260326 Association (Thailand-Japan)
6 |Cooled Incubator Total Coliform Bacteria Binder KB400 / Technology Promotion 24TM647 1 Apr 24 31 Mar 25
WTB20200000015535 Association (Thailand-Japan)
7 |Kjeltec System Distilling Unit Total Kjeldahl Nitrogen Foss Tecator KT200 / FOSS South East Asia 13319 27 Jan 25 27 Jan 26
(Labtec) 91790524
8 |Kjeltec Distillation Unit Total Kjeldahl Nitrogen FOSS KT9 Distillator / FOSS South East Asia 12875 5Jul 24 5 Jul 25
91905393
9 |pH Meter pH Horiba LAQUA-PH210 / Technology Promotion 25CH22 9 Jan 25 9 Jan 26
HAOF0026 Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250 s By e

TEL.0-2717-3000-20 FAX.0-2710-8484 GALIBRATION 0308

Cert.No.: 24MM282
Page.: 1of3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Medttler Toledo

Model : ABZ04-SIFACT

Serial No. : 1128361010

iD No. : LIAE WAS 00212552

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

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

Bangkok 10260
Location Balance Room (108)
Received order : 11 May 2024
Calibration Date : 1 May 2024
Ambient Temperature : 15°Co40°C
Relative Humidity : 30 % to 90 %
Calibrated by : Khit Ruttanaprapachal
Approved by :

Approved Signatory

{ ) Ponpan Paipim
() Suwit Imjal

[+ ) Kunchit Promprat

Issue Date @ 15 May 2024

The are fora probability of 95%

This certilicats may not be reprodiced cfher than in full, except with the prior written
Appeoval of the haad of Corporate Senvces 3 © Equipment Calibration and Testing Serdces.

enaslumunu

Equipment ; Elactronic Balancs Cert.No.: 24MM282
Condition As-Received :  Used ltem Page: 30of 3
Reference : 2405-01660C-1

Result of calibration
2. Effect of off center loading

A mass of 100 g was placed to varlous position on the pan.
The weighing machine reading error obtained is glven in the tabie

Maximum difference between
Position 1 Position2  Position 3 Position 4 Position 5 off-center and central loading

ta) (a) (g} (g) g} ta)
00004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncartainty Factor
(g} (g} (g} (tmg) (k)
Unioad 0.0000 0.0000 015 213
oo 00100 0.0000 015 213
o0s 0.0500 00000 018 213
a1 0.1000 0.0000 0.158 213
05 0.5000 0.0000 015 213
1 1.0000 00000 .15 213
10 10.0000 0.0000 018 21
50 49,9599 +1.0001 017 2.06
100 99.9989 +0.0001 0.18 203
150 148,.9028 +1.0002 029 2
200 199.9080 +0.0010 .30 2

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

~olo-

enaslumunu

Equipment : Electronic Batance Cert.No.: 24MM292
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-1

Procedure used :-
Calibration were conducted using In-house callbration procedure CP-OB01 based on LKAS LAB 14
according to direct measurement method against standard weight,

Condition of this result of callbration
1. Reference standard instruments:-

Instruments Model Serlal No. ID No, Test raport No. Due date
1) Standard Weight Set (EZ) 15684 240583 TORCOCT MNM-D013-24 2B Jan 2026

2. This cartificate is valid only 1o the item callbwated on date and place of calibration.
3. This result of calibration was made on requestad at the point specified by customer,
4, This certificate is not certified for any commearcial transaction,

5. This carti! ion is to the System of Unit.
Result of callbration { ) Without { * ) After Adj by Internal C;
Range capacity : 0 g t© 220 g Resolution 00001 1]
Before Adjustment ©
Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(a) {a) (g) {tmg} (k)
100 1000000 0.0000 0.19 203
200 200.0006 -0.0006 030 2
Aftar Adjustment :
1. Determination of the standard deviation of weighing machine {n=10}
Applied Weight Standard Deviation
(g} of Reading (g )
100 0.00007
200 0.00005

'
enanslueauR
i,
N

@ rNSSUTERLYSORIDaarILEN1S %

FLEUSMEASuUGUEMIS 5SS ISSUaTIMS "’1//}-&“5?

Foundanan for sl Developrment MNatsra Food refute e o T

Food ncumnal Laboratary Semce Certer CALIBRATION D081

Calibration Certificate
Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
+ Prakh 10260
Page 1of4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: XSR205DU
Serial No.: C210685394
ID No.: UAE.WAD.D10/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by meierawut Prapewuttipang ~ Approved by
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 ible for the Team

The i are for a ility of app 950

This Certificate |s issued in accordance with the conditions of acoedtation granted by the Thal Laboratery Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to retognized national standards and Lo the
unis af messurement realized st the cormesponding rational standards laboratory. This certificate may not be reproduced other
than in full -except wah tha pror written approval of the Naticnal Food Insttute.

F-C5-009 Reveuan: 01 Date: 20-04-65
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Faundaron for indusimal Deveiopmens Nahonal Food nsimure

NSCTISLTIR 1T0cs e NSC-TISITIS 17028
Food indusinal Laboratoy Sence Certer mlsl&hg‘ oogY Food ousnal Laboratony Senace Certer CALIBRATION 0051
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Eletrafic Balace Manufacturer;  METTLER TOLEDD Equipment: Electronic Balancs Manufacturgr:  METTLER TOLEDG
Modal: H5R20500 Resolution:  0.00001 g/ 0.0001 g Modek;  ¥5R20501 Resalution: 006001 g / 0.0001 g
Serial No.i CHI0GRSIH 10 N UAE WA DI0(2565 Sarlal No.: C210685351 10 Mot LAE WADL010/2565
Capacityr 220 g Capacity: 720 g
Date of Calibration: 2 apr 2024 Fage 2 of 4 Date of Calibration: 7 s 2004 Page3af 4
[« Ambignt 4% 4+ 05T Relatve umidty: 975 = 23 % Calibration Results:  (Continued)
Place of Calibration: Labaratory, UNTTED AMALYST AND ENGINEERING CONSULTANT €O, LTD. i 0-80g
Condition of Equipment: Good Condeion Calibration Range:
s Calibration Adju: : Internal Cafibration
Condition of This Results of Calibration:
1. Calitwation Method: NFL Mothod W-MADIL  In-House Method based an LKAS. Lsb 14 : 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )
3. Heterence Standards:
Reference Standard ~ Maodel Serial No,  Calibrated By ~Certificate No.  Due Date Hermin Value Standard Ve Aoverige Reading Correction Uneartainty Cowerage Factas
Standard Weight Class E2 1mg to 2005 B505567572 8= MEFN05IS B Apri 2024 ¢ o £ a3 ¢ o} {erg ra ¢ 3 A
Instrument Model rial N Calibrated By  Certificate No.
adel Serial No et Uniasd 0.000000 2.00000 000000 0.0000086 200
Temmo-Hygre Meter BO8-H1 NFLETH 006/23 Quaity Rebom QRT3 4 February 2025
- pd cuemiaion b Heecedbis St LT ool 0.001003 o.00161 -0.00001 00000085 200
4. Ths cortfcate was comified onby for the instrument we calibrated ooy 0.00:5003 0.00500 0.00000 00000082 240
5. This result of calibration was found BCCurate 25 shawn an date and place of calbration anfy oo .000003 001000 0.00000 0.0000085 200
I n : [0 045G 005000 0.00600 00000036 200
1. Repeatability of Reading: 15 0100011 010000 9.00001 0.000011 200
05 0.500016 . 50001 4.60001 0.000014 200
taminal value ¢ g ) Stangiar Devation of Resdng Lg}d
pr o Dotobad 1 1000013 L0000y -0.00002 0.000016 200
i) 0.0000052 z 000023 200001 2,000071 0.000017 200
160 D000036 5 5000017 5 60002 000000 0.000020 200
e LT 10 10000009 0. 0000 0.00001 0000026 200
2+ Oft-bente Elror b 20000031 20.00000 0.00003 0.000037 200
Amassof 190 g wes placed and moved b vaN0uS pOSEIaN on pan
] 30000040 30.00001 000003 0.000050 200
The batence reading obitaired is given n the table.
/ 5 50.000028 5000002 060001 000068 200
]( &, 06 8 60000068 400007 0.00005 c.anii1 200
=
ey
1 [ 2 3 a4 5 3 (Masimum Difterence)
g 2 Cog o € g Ja0 g b1t g DAL 0 ) ()
| 1000000 | 1000001 | sssees | ssesss | snoseer | soncos 0.0001

FC5012 Revison: 01 Date: 20-04-65

F-C5-017 Revisan: 01 Date: 20-04-65

A,
& L
FEamrEsUTERLSOEdssrILE TS L X SmamnEsLGEILNLEISTaan WLE S ‘:
AUELESMISAa0UTEN IS8 SEUa TS ?,f,:\‘\\*“\lf AUELESMISAZU BN IS gRa NS SUS s "1,44{/';‘:“\‘\@}“
Rl s e e T R o T R - Sty
Calibration Report Calibration Certificate
Conebilatli s P e Cifrtiﬁcate No.: 2402283-001-01
Equipimens S i [ — Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.
P——— P Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Serial Wo.: C210685384 10 No.t LAE WAD.010/2565 K Prakd 40260
Capacity: 770 g
Date of Calibration: 2 s 2024 Paged ofd e EL il
e ;fm:;;:d) Equipment: Electronic Balance
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g ) Manifacriver ML THLER TOLERD
Model: XSR2050U
ool Ve Standard Value Mverage Reading Correction Uncertanty Coverage Fartar
(g g3 g tog g {s g3 i Serial No.: casaE
5 2000010 20,0001 Q0000 0.00015 200
1o 100.00006 100.0001 00000 00015 200 1D No.: UAEiiAD 01213563
1o 110.00007 110.0001 0000 0.00016 200
120 120.00009 120.0000 0.0001 £.00017 10 Order No.: 2402283
136 130.00010 130.0000 0004 100013 200
o 140.00014 1400000 a.0081 1.00020 200 Operation No.: .
150 16000004 150.0001 40000 100020 100
160 160.00010 160.0001 0.0000 £.00022 200 Date of Receipt: 2 April 2024
1 12000012 170.0001 00000 00023 200
260 20000016 200.0002 0.0000 000028 200 Date of Calibration: 2 April 2024
Calibrated by mrierawut Prapawuttipong Approved by
Scientist ( Mr.Pheraphat Tuaniit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The are fora ility of 95%

This Ceruficate is isswed In accordance with the conditions of accrecation grantad by the Tha Labaratory Accreditation Scheme
which has assessed the measurement capability af the laboratary and its traceability to recognized national standards and o the
units of measurement realized at the corresponding nationa standards |aboeatory. This cartificate may not be seproduced othar
than in full except with the prior written approval of the Mational Food Enstitute.

The reported uncenainty of measrement wes based an & standard uncenainty multipied Dy @ covirage factor & | providing a
leved of confidence of approximately 95

mmmmmreen B =

F-C5-009 Revisan: 01 Dete: 20-04-65

F-C5-012 Revision: 01 Date: 20-04-65
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FearnssulRuT a0 dsar e %

AEiusMEauUrUEmssEsTnNESUE TN IS 53'.,, o
Foundafian for indusial Development Natonal Facd Inshiute b T TELTE 1
Fpod industnal Laboratory Serice Certer LIBRATION 0081
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Ebectronic Balance Manufscturer:  METTLER TOLEDO
Modad:  XSRIISDU Resolution: 000001 g/ 00X g
Serial No,: CO0S071872 ID Mo.: UAEWAD D12/2563
Capacity: 270 g
Date of Calibration: 2 aanl 2024 Page2ofs
Conditi Ambaent 245 + 05 T Relsive Humidite: 475 ¢ 25 %

Place of Calibration: Lsberatary, UNITED ANALYST AND ENGINEERING CORSULTANT O, LTD

Condition of Equipment: Goed Condition

Condition of This Results of Calibration;

1. Cafibrabion Mathod: NFI Mathoa W-MA-GO1 Tr-House Method based on UKAS Lab 34 £ 2009

2. Refersnce Standards:

Reference Standard Model Serial No. Calibrated By  Certificate No, Due Date

Stanciard Weight: Cless E2 mg ba 2004 BS05557572 TCS MZI00535 & Agnl 2024
Tharme-Hygra Meter BO8-H1 NFLETH 01623 Quatity Reborn QRI4-0343 9 February 2025

1, This certification i$ tracesbie 1 ST UNIT
4, This certificaie was certified anly for the sstrument we calirated.
§. This resukt of calbrabion was found accurate as shown on date and place of galiation only.

Calibration Results:
1. Repeatability of Reading:
Nominal Vs [ g | Standard Deviatian of Reading (RS
40 00000052
i) 0000163
100 0000048
20 0000053

2, Off-Center Error:
A mass of 100 g wesplaced and moved ta varkus POSIton an pan.
The baiance reacng obtared i given in the tabie.

@ @

S

L]
1 2 3‘4 5 0
f o 3¢ g 3]¢C g d1¢ g J1¢ g yi( g ) [ g 1
MMMM 1000001 00003

FC54012 Revision: 01 ate: 20-04-65

7,
Foundafion for ncusmal Develeprment Matonel Food et it NEE TISITIE 11028
Food dusinal Labaratary Sendce Center CALIBRATION 0981
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Elatrors: Badance Manufacturer:  METTLER TOLEDD
Madel: %SRASEU Resalution: 000001 g ( 0.0001 ¢
Serial No.: CL0SO71872 0 Wo.: LA WADT12(2563
Capacity: 221 g
Date of Calibration: 2 agrl 7024 Fage 3of 4
Calibration Results;  (Continued)
Calibration Range:  0-80g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Besclution: 0.00001g )
Naminal Valug Sandard Vakie Awprage Heading Correction Uncertsinty Cirverage Faclor
{93 - | {9 ) e g} 4
unigag 1.005000 0.00000 100000 00000088 20
0001 1001073 Dol 0.00001 0000008 200
0005 0005003 000499 000001 00000054 200
001 0010003 DAL 000000 OIS 200
05 1049995 005000 £.00000 0000 200
01 0100014 0.10000 0.00001 o006 200
05 500016 050001 000001 0000634 200
1 1000003 100002 .00002 0000016 200
z 2 000023 2.00008 0000 0000017 200
5 5000017 500002 000000 0000620 200
- 10 10000009 1000000 000001 0000025 100
0 20,0003 2000002 00000 0.0000%7 100
an 30.000050 30,0001 000001 .000052 200
o %0,000028 5000004 0.00001 0000068 100
B0 50000068 B.00005 000002 0,00011 200

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

o
N

Calibration Report

Certil No.: 001-01

Equipment: Exectronic Balance. Manufacturer:  METTLER TOLEDO
Madel: XSRIOSOL Resolution:  0.00001 ¢/ 0.0001 g
Sarial No.: COHAO0TIET? 10 No.i UAE WADD12/2563

Copacity: 220 g
Date of Calibration: 2 il 2024 Page 4 of 4
Calibration Results:  (Continued)

Calibration Range: 61 -200g

Calibration Adjustment: [nternal Caiibration

3. Departure from Nominal Value: [Range: 81 - 200 g ; Resolution: 0.0001 g )

Nammal Valus Seandard Value Average Reading Corettion Uncerinty Coverages Factor
L o] - T L g ] LG Lk g § A
40 90.00010 900000 0.0001 0.00015 200
100 1000006 1010000 0.0001 0.00015 200
§14] 1LR0000 7 1100001 0.0000 0.00017 100
10 12000005 1200000 0.0001 0.00018 200
130 130.00010 1300000 0.0001 0.00019 100
1an 14000014 140.0000 0.0001 1100020 200
150 150 00308 150.0001 00000 0.00020 200
160 16E 00010 1600001 0.0000 00022 200
1m 17000012 1700001 1.0000 0.00023 200
00 2000316 200 0000 .0007 0.00028 2400

The reported uncertanty af messurement wis bsed on 8 standand uncertainty muliphed Uy @ coverage factor & , prowiding 3
ievel of confidence of aporodmatety 95 % ¥

FCS5-012 Revisan: 01 Date: 20-04-65

A £
FEsmnssUTELNYE0EaarILE TS EL =
AUELSMTESAauUTIENISgRaIMNSsUETN S 1,—%/;‘\?;;
Feundater ler Feluamal Develnprrent tananal Food sfiiuee e e B
Food indusral Laboratoy Serdce Certer CALIBRATION DD61

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac=MRA

CORPORATE SERVIGES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES =

534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 L - )
TEL.D-2717-3000-20 FAX 0-2718-9484 CALMRATION 28

Cert. No.: 24TM1114

Certificate of Calibration Faie. t s

Equipment : BOO Incubator

Manufacturer : ARGO

Model : UC4-1320

Serial No. : -

1D No. : UAE WAD.018/2559

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

3 Sai Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanang,

Bangkok 10260
Location : Lab Floor 2
Recelved Order : 11 July 2024
Calibration Date : 11 July 2024
Ambiant Temperature : (26:10)°%C
Relative Humidity : (60£30)%
Calibrated by : Tawatchal Pama
" .
Approved by :
Approved Signatory
{ )} Ponpan Paipim
(3/) Suwit Imjai
{ ) Kunchit Pramprat
Issue Date ; 14 July 2024

The Uncertainties are for a confidence probability of approximately 95%

This oartificate may ot be reproduced osher than in full, sxcept with the prior weition
Approval of the head of Corporale Services 3 - Equipment Calibration and Testing Services,

Lana'li‘himuqu
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Equipment : BOD Incubator Cert. No.: 24TM1114
Condition As-Recelved :  Used item Page: 2of3
Reference : 2407-02430C-2
Procedure Used :-

G were | using CP-0TO2 based on TLAS G-20 according fo direct
measurament method with Data isition which with Resi ire Datactor | RTD ).

The temperature scale used was based on ITS-80,

Condition of this result of calibration
1. Raference standard Instrument:-

Instrument Serial No. Cert. No, Traceable Due Date
1) Data Acquisition MY49023832 23LM122 TPA 26 Jul 2024

2. This cerificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit
Remark : TPA | Technology Promotion Association | Thailand - Japan )
Result of Callbration :- (*) Without Adjustment
Function of UUC™ : Temperature Source

Fresh air setting : Mot Available Environment during calibration
Beginning Finished
28 28
ki) 72
= > {C supely (Volt ) 23 )
? 3
g o Ref. Std.
i <] Position : 1D No.:
1 [zterian]
] 20-16RTD-02 |
b 3 20 il
) 23-16RTD-04
5 22-16RTD-05
& | 20-16RTD-0G |
—F
Proba Installation Details : Dimension of Chamber : 8 | 2216RTD-08
a= 10 om i 082 m 8iref} | 22-16RTD-08
b= 10 om - 12 m
= 10 om H= 1.2 m

Capacity = 0.8 m?

wenanslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

234/2 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLLIANG BANGEOK [0230
TEL. 271 7-300 FAX, (-171%-5484

Cert.No.: 24TW222

Certificate of Testing

Page.: 1af 2
Equipment : DO Meter
Manufacturer : bl
Modal : 4010-2W
Serlal No. : 20260326
ID No. : LIAE WAD. 0602563
Recelved Date ; 16 October 2024
Test Date : 17 October 2024
Reference : 2410-0632D5C-1
Submitted by : United Analyst and Engineering Consultant Co, Lid.

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

Laboratory Condition : Temperature {25+ 5}°C
Hurmidity (50 +20 )%
Test Procedure : In « hause method | CP-CHS
by © i aque with Azide on Method
Tested by : Walakak Sirithean
Approved by : .
Approved Signatory
{ ) Unnopphal Harachal
{ ) Ponpan Paipim
/) Salthip Meangmal
issue Date : 17 October 2024

wnenslumuny

Equipment : BOO Incubator Cert. No.: 24TM1114
Condition As-Received : Used ltem Page: 3of3
Reference : 2407-02430C-2

Result of Calibration :- {*) Without Adjustment

Function of ULC* : Temperature Source

Fresh air setting : Mot Avadlable

Calibration| UUC" | LUC* | Temp T Overall
Point Setting | Reading stabllity Factar
L) | (c) | (*C}) (£*C) {c) (c)| k
200 200 | 188 0.29 0.81 12 4

Calibration Temp [*C) _
Point Position -
{*c) 1 | 2 T 37T a1 s T & 7 | B Jopet)| (sc)
200 | 20361 | 19.640 | 20312 | 20.079 | 19,908 | 19.872 | 19.955 | 19.618 | 19.758 0.48

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

Temperature stability : One-half of the greatest i of Ire at any one sensar,
T : The i difference of measured temperaturas at any sensors and the measured
temperature at the reference location which are observed at the same tima or at as close an observation time as
passible to thie pattern ar within the chamber under steady-state conditions.
Overall 1 The D af the maxi and mini it ation.
Uuc* : Unit Under Calibration

MNote @ The reported uncertainty of measurement was included stability and excluded uniformity |

The reported uncertalnty of measuremant was based on a stendard plied by a 0
factor k, providing a level of of i 85 %.
~olo-
'
wnaslumugy

Cert.No.: 24TW2z2
Page.: 2of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is fo the ional System of Uinit through the reference standards
tab y af Cali Center, T gy Promation A len (Thalland-Japan).
Instruments Serial No. 10 No. Certificate No. Due Date
1. Burelte - 130BU10 23CG11T72 22 Mar 2025
2. Balance 14233821  110RCO01 24MM131 04 July 2025
2. Btandard Material - %
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMALIS 2203162447 29.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.:  22M102385
Titration Method DO Meter
Standard Deviation
(Azide Modification Methed) Reading
(mgil) {maiL) (mgiL)
B8 B.24 0.0071

This repart was certified only for the Instrument we tested |l is allowable to use for study
Intend to use for advertising and referral purpose Is prohibited. This report may not be reproduced
other in full, without written approval of the labaratory

nanslumuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SDI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719.9484

WEC-TISETISTTIZ
CALIBRATION $008

Cert. No.: 24TME4T
Page: 1af 3

Certificate of Calibration

Egquipment : Incubator Cert. No.: 24TMB4T
Condition As-Recaeived :  Used [lem Page: 2 of 3
Reference : 2404-00030C-B
Procedure Used :-
Cali were using lon p CP-0T02 based on TLAS G-20 according to direct
measurament mathod with Data Acquisition which with T Detector { RTD ),
The temperature scale used was based on |TS-80.
Condition of this result of calibration
1. Reference standard instrument;-
Instrument Serial No. Cert. No. Traceable Due Data
1) Data Acquisition MY 48023932 2amzz TRA 26 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification Is traceable to the International System of Unit

Remark : TPA : Technalogy Promation Association | Thailand - Japan |
Result of Calibration :- (") Without Adjustment

Function of UUC* :

Temperature Source

Equipment : Incubatar

Manufacturer : Binder

Model : HE 400 E&

Sarial No. : 20200000015538

ID No. : UAE.MIC.018/2584

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

Location : Microbiology Laboratory (302)

Recelved Order : 01 April 2024

Calibration Date : 01 April 2024

Ambient Temperature : (28+10)°C

Relative Humidity : {50+30) %

Calibrated by : Man Pattanapongpaiboon
Approved by :
Approved Signatory
{ }Ponpan Paipim
1 %) Buwit Imjai
() Kunehit Prompeal
lssue Date : T April 2024
The are fora probability of appr %%

Thits certificate may not be reproduced ather than in full, mcept with the prioe written
Appeoral of the head of i : and Testing Services

wnanslupauay

Fresh air setting : Close i during
_ Beginning Finished
Temp. (°C } E] 24
f REL Humid, [ % ) 54 57
2 4 AC Supply [ Vet | 221 =25
2
1 & Position: | Rer- St
H 1D No.:
1
2
3
2
8
6 20-16RTD-08
7 |2016RTDOT.
Probe Instaliation Details : Dimension of Chamber : 8 22-16RTD-08
a= 10 om B S 9 (ref) | Z2-16RTD-08
b= 10 cm W= 065 m
&= ¢ om H= 12 m
Capacity = 03 m
'
enasluAIuAN

FOSS

FOSS South East
3388 Sirinrat Bulding, 25th— 26th Floor, Unit No. 3388/90,
Rama fV Road, Klongton , Klongtoey, Bangkok, Thaand 10110 |

Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Received : Used ltem Page: 3of3
Reference : 2404-00030C-6
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperaturs Sourca
Fresh air setting : Close
Calibration| UUC* | wuc* | T Overall
Point Satting stability uniformity  |Variation| Facter
1°C) ('e)] i) (£°C) (e (*C) k
3540 35.0 350 0.035 0.18 0.22 2
Calibration Ti {*C) Unicertainty
Point Paosition
() 1 & | &8 1 4 | eS| T 8 Jopef)| (¥C)
350 | 35000 | 35022 | 34.841 [ 34.851 | 35.027 | 35011 | 55.023 | 36.026 | 35007 | 0.30
Average* : The average of 30 vatues In each position,
Temperature stability : One-half of the greatest maxi i af " at any one sensor.
1 The { i of at any sensors and the measured

temperatura at the reference location which are observed at the same time or at as clese an observation time as
pessible to ine the temp pattern or t within tha chamber under steady-state conditions.
Overall fation : The Di of the i and d

UuC* :  Unit Under Calibration

Nate : The reported uncertalnty of measurement was included stability and axcluded uniformity .

ot ion.

The reported uncertainty of measursment was based on a standard uncertainty multiplied by a coverage
factor k, praviding a level of of app 95 %,

-olo-

Customer Service Report | Report No.: I 13319 l
=] o 27, 9025 T
Job No.: 11675 [ address | Eoralok
[insrumens ] k1200 [ et ] q 1740504

Lanm's‘lu'muqu

Travel To Customar [Hrs)' Labour [Hrs} Travel Frem Customer [Hrs)
Start X 0.0 - =
Finish “ou f oo fur s —
Job Typa
Application Special Standard
i Courtesy Visit | Training
Digital Service PRA O Cuota In House
Internal \Warran Repair PM b
I ate Sales Suppart Remote Health Check Visit
Smartcare Smartcare Pro Fosscare
PMA Type
Smartcare Advance Fosscare Pro x Ni&
Details of Wark [ Test
— T -
+\iggel Tt
= o [wek =
_ Wil dloeass TR hagler b wegy e dela — ¥t ok
o
A | - i
L lirent  PEATELC . 197, Namin  SinTeh W e — ok
Tty P kA ¥ { ht -~ ok
£ Fimelin  Chetn #
— Pwey Bn JOEE ]__Lugtey puhy ~ ok
~ el S gl |
= LYo 1 !
e = L
Instrument Ready for Usa oK | | Not OK* ]
Part No: Batch Dascription "
—_— - T
g nadeh | 1706 - Jogd | Fo Dol JeT ETdoo Lfeler Mrelner /1ep 1
1000%511 . 03 0| Hed bn_elermgd S foam < 7
{5690 Tit . 02007 |JvfdetlBaoknT T2 R 1
I thi: it is te and
wm s report is accurate and complete -
Signed FOSS Signed Customer
Name ()
[ Emall: | [ Customer Cantact.: | ]

*Rernark:
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FOSS

Customer Service Report

Date: Qi 5, 2024

FO5S South East Asla

3388 Sirinrat Building, 25th — 26th Floar, Unit No, 3388750,
fama I Aoad, Klongton , Klongtoey, Bangkok, Thalland 10110

| Report No.: | 12875

[ customer | L/AE

I Job No.: I g ?'?B

[ Fawes ] Boglk

Etd Drstillchie

[ Serinl: ] Aol 343

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKDK 10250
TEL.D-2717-3000-29 FAX 0-2718-484

-

NSC.TISLTiS17025
CALFRATION 0038

Certificate of Calibration

Cert.No.:  25CH22
Page.: 10f3

Travel To Customer [Hrs| Labour {Hes Travel From Customer (Hrs) .
Start AT ¥ 0=, 30 1)_ 530 5 Equipment : pH Meter
Finlsh .50 14, 26 |6 o2 e Manufacturer : Horiba
Job Type Model : LAQUA-PH210
Application Special Standard Serial No. : HAOF0026
Distributor Courtesy Wisit Training ’
Digital Service PA Onboarding Tiote T House ID No. : UAE.EFM.068/2564(EFM.pH.01/64)
Internal Warranty Rapair PM ;.4 Condition As-Received: Used Item
Investigate Sales Support Remote Health Check Visit
Received Date : 08 January 2025
Simaricare Senaricare Pro Fosscara | A Calibration Date : 09 January 2025
PMA Type
Srmartcars Advance Fasscare Pre. NIA Reference : 2501-0223WsC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
T Detalls of Work / Test 3 Soi Udomsuk 41, Sukhumvit Road,
o _ a t N
—Vienl Cledes ? Bangchak, Phrakhanong, Bangkok 10260
i n'-ﬁ';?o (E_:_ e l|-w9'l\= Ambient Temperature : (25 + 2.5) °C
(7] Relative Humidity : (50 + 15)%
- Chming P KE *q et —Ak Calibration Procedure : In - house method
= - CP-CHS by direct measurement with DC voltage
= m""‘-'{'[""‘+ Lokt = 3 s and direct measurement with
< ‘,%ULQ .':m E“.;:f j e (" . certified reference material (CRM)
= &yl "
2 mﬂ “’”f . VIR = eyl T - CP-CH8 by comparison with temperalure standard
F Tieem s = Calibrated by : Warakorn L k
- = = : erngagtrakul
RAlemlp = i Veacyorn, = JO0 > Ip = = Y 9ag
ol op L ) Follaw oy
Instrument Ready for Use | oK & | Notok" Approved by : .
Part No: Batch Description ar Appioved]Signalory
[ CIITRLT Ta. 01 108 | P _EiT Flelfer 0 utillate 7 () Pornthippa Tameyakul
2 { ) Ponpan Paipim
(/) Saithip Meangmai
Issue Date : 10 January 2025
1 confirm this repart is accurate and complete
Signed FOSS Signed Customer The Uncertainties are for a confidence probability of approximataly 95%
Nams = Name This certilicate may nct be reproduced other than in fuil_except with the onor wiittes
Approvai of the head of Corporate Services 3 Equipment Calibrat Serv
1 Ermail: | Customer Contact.: | \ | \l:j
e T enaslupuny
Cert.No..  25CH22

Lenms‘l:imuqu

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified i The
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

results are traceable to Sl through Hach Lenge GmbH Ltd.,

:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 7.000 Hach Lenge GmbH C03185 09 July 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results
Function : mV Measurement

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard " Uncertainty of Coverage
. Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(tmV) k
pH mV mv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HAOF0026 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 0.1 7.00 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00
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Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) () k
pH Electrode 4.008 4.01 186.1 0.0071 2.00
SIN.: - 7.000 7.00 10.2 0.0095 2.00
7.000 7.00 10.0 0.0095 2.00
10.010 10.01 -164.3 0.0092 2.00

Function : Temperature Measurement
(*) Without adjustment

This i was with Te Probe;

- Model : -

- Serial No. : L

Dimension of probe

- Length : 104 mm.

- Diameter : 16 mm.

- Immersion Depth : 90 mm.

Calibration Standard uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
45.0 45.004 45.0 -0.004 0.13 2.00

Remark - UUC* = Unit Under Calibration

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